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1.1

AC

Ag

AR

Au

avg

B

BB
BFOC
BS

C

CAN H
CAN L
CB

CBF
CHAR
CHP
CMPI
COM
COS
CSPI1-B
CSP2
CSP2-F3
CSP2-F5
CSP21

CSP2-T25

CT
DC
DEFT
DFFT
DI
DIN
DSS
EINV

EN
en
ESD
ESS
EVT

F

FB

FF
FO
FT
GND
IEC
INV
IP 54

Introduction

Signs and abbreviations used

Alternating Current

Silver (Lat. agentum, see periodic system of elements)

Auto Reclosing

Cold (Lat. aurum, see periodic system of elements)

average

Backward: Index for current protection functions for backward device

Bus Bar

Bayonet Fibre Optic Connector

British Standard

Commissioning: putting systems or parts of systems info operation

CAN-BUS line: H = High

CAN-BUS line: L = low

Circuit Breaker

Circuit Breaker Failure: profective function

Tripping characteristic curve

Combined Heat and Power Station

Control Monitor Protection: Operation and control unit for CSP1 and CSP2

Serial interface

COSINE: angle of the earthing direction with compensated mains star point

Basic unit for bus bar differential protection system

Confrol System Protection: Combined profection and control system

Basic unit for feeder and control system (Type of device: 3 controllable switching elements)
Basic unit for feeder and control system (Type of device: 5 controllable switching elements)
Basic unit for line differential protection system (Type of device: 3 controllable switching elements)

Basic unit for transformator differential protection and control system (Type of device: 5 controllable
switching elements)

Current Transformer

Direct Current

DEFINITE TIME: Tripping affer a definite set fime

Digital Fast Fourier Transformation

Digital Input

Deutsches Institut fur Normung: German Norming Institute

Double bus-bar system

EXTREMELY INVVERSE: IDMT characteristic (currentdependent fripping curve) according to IEC
Norm

European Norm

Former designation for the transformer winding to determine the residual voltage Ue
Eleciro-Static Discharge

Single busbar system

Earth Voliage Transformer: da-dn windings (formerly: e-n windings) of the voltage transformers
Forward: Index for current protection functions for forward direction

Field Bus

Fuse Failure (Voltage Transformer Supervision)

Fibre Optic

Fast Trip: Index in the AR function

GROUND: joint return line

Infernational Electrofechnical €Commission

INVERSE: currentdependent tripping characteristic

Type of enclosure
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LCD
LED
LINV
max
MM
MTA
MV
Ni
NINV
Ol
OM
PC

PE

PLC

Q
RESI
RxD
SCADA
SCl
SG
SIN
S-SOFT
SOl
SOTF
SRAM
TCS
<D
VBG
VDE
VDEW
VINV
VT

Formula abbreviation for inductivity

Liquid Crystal Display

Light Emitting Diode

LONG TIME INVERSE: Inverse characteristic (currentdependent tripping characteristic) to IEC norm
Index for "Maximum figure” in the statistical data

Maon Machine Interface

Moaoximum Torque Angle

Medium Voliage

Nickel

NORMAL INVERSE: Inverse characteristic (currentdependent tripping characteristic) to IEC norm
Output L: power output for winding drive

Output M: power oulput for motor drive

Personal Computer

Profective Earth

Programmable Logics Controller

Identification of operating equipment for switchgear in the mean voltage to IEC norm
Angle at resistance-earthed mains star point (mean voliage)

Signal line (Receive)

Substation Control And Data Acquisition System

Serial Communication Interface: Communication to the counterstation in CSP2-L

Switch Gear

SINUS: Angle in isolated mains star point (mean voltage)

SYSTEM LINE SOFT: operation and evaluation software for the SYSTEM LINE devices
Angle with rigidly earthed mains star point ([mean voltage)

Switch On To Faul: Swifch-on protection in current protection functions

Static Read Access Memory: voliage failsafe memory

Trip Circuit Supervision

Transmission to Device

Vereinigte BerufsGenossenschaften (United Professional Associations): Accident Prevention Directives
Verband Deutscher Elekirotechniker [Association of German Electrical Engineers)
Vereinigung Deutscher ElekirizitatlsWerke (Association Of German Electricity Companies)
VERY INVERSE: IDMT characteristic (currentdependent fripping characteristic) to IEC norm

Voliage Transformer
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1.2 Concept of the SYSTEM LINE

The task of the protecting technique is fo guarantee safe operation of the electrical energy systems by use of
profective equipment specific fo the operating plant, which quickly and selectively separates the operating
device affected from the electric mains if dangerous states occur.

However, higher demands are increasingly being made of the protective systems in use today and based on
digital technique. Although the protection of the operating device continues to be in the foreground, the
course of centralisation has made it necessary to expand the individual profective systems to form communi-
cating units of an overall system (system fechnique). This means that each switchboard of a switchgear can be
monitored and operated from the central station control technique via the profective system with specific
communications systems.

The SYSTEM LINE (SL) is a product line for highquality digital protection of electrical
equipment in combination with extended functions for complex applications in the me-
dium-voltage areal

System idea and history

In medium-voltage engineering, there are typical applications such as feeder protection, line differential pro-
fection, bus bar profection etc. Each of these applications has a variety of specific functions, which were only
covered in the past by the combination of a number of devices with individual functions. These solutions were
costintensive and demand with considerable technical efforts.

The obijective in the development of the SYSTEM LINE was to generate a high-quality protection and control
sysfem infegrating numerous functions in one system and thus taking over practically all the tasks for a specific
application, e.g. for feeder protection, cable-/line differential protection or transformer differential protection

The devices of the SYSTEM LINE combine all the benefits provided by modem digital technique to fulfil the
variety of complex demands made of it on the part of the electrical supply utilities and industry.

Tasks entailing the protection of operating plant, supervision of the system, detection and provision of meas-
ured values and messages for cases of operation, recording and evaluating measured values and messages
for disturbances, control and locking functions as well as various possibilities of communication are fo be
mentioned here as being of great importance.

The internal modular setup of hardware and software permits flexible inclusion of extensions and customers'
requirements according fo needs.

Alongside the consistent use of digital technique, high availability thanks to permanent self supervision of the
devices, high functionality and flexibility as well as ergonomically designed user interfaces [MMI) are in the
foreground as the system idea. In this way, the SYSTEM LINE is not only used in new systems, but is also out-
standingly suitable for existing switchgear [refrofitiing), as the connection of the protection and control systems
can be done independent of the manufacturers of switchboards and switchgear.

The systems of the SYSTEM LINE thus have a high costreducing potential as a central unit. For operators of
MV systems, this leads to a reduction of costs in planning, material, installation and in commissioning of the
switchgear.

Realisation

The protection and confrol systems of the SYSTEM LINE have been implemented as "two-device solutions".
Such a system comprises, on the one hand, a CSP basic device, in which all the functions and interfaces
necessary for operation have been infegrated, on the other hand a CMP display and operating unit, which is
used as a "'man-machine interface” (MMI).

The communication between the two devices is done via a CAN field bus system.

The CSP basic device can be fitted directly in the low-voltage niche of a cubicle without a further auxiliary re-
lay thanks to the robust and protected construction, thus reducing the wiring to a minimum. Stand alone op-
eration of the CSP without the CMP display and monitoring unit is equally as possible as connection of
SCADA-system via optical or electrical interfaces.
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The communication ability is increased by the coupling of the CSP devices via the internal CAN system bus
(multi-device communication). Access to the CSP/CMP systems via a centrally arranged PC, making use of
the SI-SOFT application software, thus enables comfortable operation (reading of data, saving of disturbance
records as well as [remote] parameterisation of the connected devices).

The local operation of the profection and control system is done via the separate CMPT display and operat
ing unit, which is installed in the cubicle door. Here, quick access to the operating data of the switchgear,
local parameterisation of the SYSTEM LINE devices and the local control of switchgear is in the foreground.
Due to the high type of enclosure (IP 54) of the front (foil keyboard) of the display and operating unit, the
CMP1 can even be used in an environment with a high degree of pollution.
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1.2.1 Basic unit CSP2

The CSP2 basic device is an integrated profection and control system for installation in the low-voltage com-
partment of the circuit breaker (mounting plate construction). The basic module, which is autarkically ready for
operation, confains the entire protection and control technique.

The CSP2 is offered for various applications (several types of devices). For each type of devices, there are
corresponding output classes to match individual requirements or necessities:

e feeder profection and control system: CSP2-F3 and CSP2-F5
e frafo differential protection and confrol system CSP2-T25
e cable /line differential protection and control system: CSP2-L1 and CSP2-L2

After selection of the scope of performance for the application in question, each of these devices can be
adapted individually o the primary and secondary technique of the field in question (configuration).

Figure 1.1: Basic device of the trafo differential system CSP2-T25
The CSP2 basic unit excel thanks fo the following particular properties:

e compact consiruction in robust plastic housing with IP 50 type of enclosure,

e extensive profection and control functfions,

e infuitive menu guidance,

e widertange power pack for auxiliary voliage supply fo the device (AC or DC)

e wideTange power pack for auxiliary voltage supply for digital inputs [AC or DC)

e wideTtange power pack for auxiliary voltage supply (DC),

e various working ranges (high/low voltage area) for digital inputs,

e flexible administration of the inputs and outputs,

e galvanic decoupling of the power circuits,

e stand-alone operation without display and operating unit CMPT possible,

e connection of control technique with various types of protocols via optical or electrical inferfaces
e various PC communication inferfaces: CAN-BUS; RS232,

e various SCADA communication interfaces: FO; RS485,

e disturbance recorder with many features for PC/laptop; optionally with extended non-volatile memory,
e exfensive selfsupervision (hardware and software),

e mainfenance free.
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1.2.2 CMP1 display and operating unit

The CMP1 display and operating unit is infegrated info the front door of the cubicle as a complete and fo-
vourably priced user interface [MMI). It informs the operating personnel about the current status of the
switchboard by displaying all the relevant measured data, messages and parameters. There is the possibility
of reading out data, making parameterisations and also controlling switchgears of the field.

@ svsTEMOK
ALARM
TRIP

Figure 1.2: CMP1-1 display and operating unit

The CMP1 excels thanks fo the following properties:

e flat and compact design,
e widerange power pack (AC or DCJ,
e large, automatically background-illuminated LCD graphic display (128 x 240 pixel) with:
- display of a configurable feeder single line,
- display of switch positions, measured values and operating information,
- protocolling of events with reaHime stamp,
- protocolling of fault events with effective values,
- extensive commissioning support and
- varied test possibilities.
o foil keyboard with IP 54 type of enclosure for the front side,
e multicoloured function keys for menu guidance, control and in “danger off function”
e two key-operated switches fo sfipulate the modes of operation:
- local /remote operation and
- standard operation/parameterisation
e 11 multicoloured LED's [parameterisable)
e infegrated message relays for system error indication
e CAN interface for connection with the CSP2 and
e 2 xRS 232 inferfaces for operation via PC/laptop |(front side and bottom edge of the device).

The connection to the CSP2 basic module is done via a three-cored, screened CAN-BUS line, which is easy
fo wire fogether with the voltage supply.

The CMP1 has a large graphic display, on which a single line diagram informs you about the sfate of the
field at all times.

All the settings and switching actions can also be carried out via the CMP1 display and operating unit.
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1.3 SYSTEM LINE - Overview

In the following overview, the individual performance classes of the devices available in the SYSTEM LINE
are explained according to their application.

Performance
class

CSP2-T25

Performance
class

CSP2-F3

CSP2-F5

Performance
class

CSP2-L1

CSP2-L2

Performance
class

CSP1-B06

CSP1-B18

Transformator differential protection and control system CSP2-T

Description

The combined transformer differential profection and control system CSP2-T25 is especially de-
veloped for two winding fransformers and is able to control up to 5 switching devices [ 2 circuit
breakers, disconnectors and earthing switch). The number of measuring inputs comprises 4 volt-

age inputs (ULT, UL2, UL3, Ue), 7 current inputs (ILTWT, II2WT, IL3WT, ILTW?2, IL12W2,

IL3W2, le] and 2 inputs for temperature sensors.

Feeder protection and control system CSP2-F

Description

The combined protection and control system CSP2-F is for all feeder applications with single and
double busbar systems, which call for extended protection and control functions.

The number of measuring inputs comprises 4 voltage inputs (U, U,, U, U and 4 current inputs
(I, 1, 15, I} which are needed to realise extensive protection and measuring functions.

CSP2-F3 is intended for control of up to 3 switching devices (1 circuit breaker, disconnectors
and earhting switches) and are for recognizing up to 5 switching devices.

CSP2-F5 represents the most capable variant of the CSP2-System. Compared to CSP2-F3 it is
possible to control and recognize 5 switching devices (2 circuit breakers, disconnectors and
earthing switches). The number of measuring inputs is equal to CSP2-F3.

Cable/Line differential protection and control system CSP2-L

Description

The digital Cabel-/Line differential protection and confrol system is used as main protection for
cables and lines. Accordingly, faults have to be cleared fast and phase selectively so that oper-
ating devices will be disconnected at both ends. Therefore it is necessary to connect a protection
unit at both ends of the cable/line. Communication between the two protection units will be
done by optical fibres. One complete cable/line differential protection system consists of two
basic units (CSP2) and two operating units (CMP) which will be used for local control of switch-
ing devices [per system: 1 circuit breaker, disconnectors and earthing switches)

The maximum length of a profected cable/line is about 2 km.

With both categories of the CSP2-L it is possible to recognize up to 5 and fo control up to 3
switching devices. (1 circuit breaker, disconnectors and earthing switches).

Busbar differential protection CSP1-B

Description

CSP1-B is a central busbar differential protection system which is used as main profection for
single busbar systems. The protection device provides phase-selective defection and tripping
within the shorfest possible time. Single busbar systems with up to 6 feeders will be protected by
the CSP1-BO6 system which consists of one basic unit (CSP1) and one operating unit (CMP1).
For applications including more than ¢ feeders (18 feeders as maximum) there is a need for the
CSP1-B18 system.

The CSP1-B18 sysfem consists of three basic units and one operating unit. Phase-selective current
measurement will be provided by the use of one CSP1-B each per phase. Communication be-
tween the CSP1 devices will be carried out by fibre optic connetion.

Table 1.1: Overview of the SYSTEM LINE product line
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1.3.1 Overview of functions, CSP2
No. Protection functions ANSI CSP2-F3 CSP2-F5 CSP2-L1 CSP2-L2 CSP2-T25
1 Overcurrent directional /non-directional 51/67 ) ° ° ° °
2 Short-circuit current directional /non-directional 50/67 ) ) ) ° °
3 Earth current directional /non-directional 50N/51N/67N ° ) ° ° °
4 Restricted Earth Fault OAREF °
5 Differential 87 Cable Cable  Transformer
6 Overload protection with thermal replica 49 ° ° ° [ ] °
7 Overload profection with temperature sensors 49 °
8  Residual voltage 59N ) ° ° ° °
9  Over/Undenoliage 27/59 ) ) ° ° °
10 Over-/Underfrequency 81 ° ° °
11 Automatic Reclosing (AR) 79 ) ° ° ° °
12 Power/Reverse Power 32F/B ° ° *
13 Negative phase sequence current {l,) 46 ° °
14 Control circuit supervision (incl. trip circuit) 741C ° ° ° ° °
15 Circuit breaker failure (CBF) 50/62BF ° ) ° ° °
16 lock out function 86 . ° [ ° °
17 Reverse inferlocking ° ) ° ° °
18  Voltage transformer supervision (fuse failure) ° ° ° ° °
19 Switch on to fault (SOTF) ° ° ° ° °
20 AR fast frip ° ° ° ° °
21 ARStart by Non-Corresponding of CB . ) ° ° °
Programmable profection logic
22 [i.e. function/blocking/trip blocking] ® ® ® ® ®
23  Parameter swifch . ° ° ° °
o4 Disturbace recorder (Optionally with extended ° ° ° ° °
memory
Table 1.2: Overview of functions of the CSP2 fypes of devices
No. Control functions CSP2-F3 CSP2-F5 CSP2-L1 CSP2-L2 CSP2-T25
1 No. of controllable switching devices 3 5 3 3 5
2 No. of switching devices that can be shown on the graphic display 5 5 5 5 5
3 No. of power outputs for control of circiut breakers 5 3 4) 5 5 4
(Contol coils of circuit breakers)
4 No, of power outpufs for cgntrol of mofor-driven swifching devices 5 403) 5 5 3
(i.e earthing isolators and disconectors)
5 No. of signal relays 6 10 6 6 6
6 No. of configurable digital inputs 22 26 22 22 26
7 Command outputs with defined switching and operation fimes [ ° ° ° °
No. Supervision functions CSP2-F3 CSP2-F5 CSP2-L1 CSP2-L2 CSP2-T25
1 Fault/differential position ° ° ° ° °
2 Withdrawal of the circuit breaker ) ° ° ° °
3 Circuit breaker ready ° ° ° . °
4 Programmable inferlocking conditions at feeder level ° [ ° ° °
5 Inferlocking of switching devices at station level by SCADA system ° ° ° ° °
No. Programmable logic functions CSP2-F3 CSP2-F5 CSP2-L1 CSP2-L2 CSP2-T25
1 32 programmable logic equations ° ° ° ° °
2 32 input variables per logic function ° ° ° ° °
3 1 time element per logic output ° ° ° ° °
Table 1.1: Outline CSP2 control, monitoring and programmable logic functions
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The CSP2 is a combined protection and control system with various infegrated funcfions for use in medium-
voltage cubicles. Alongside the most important profective functions, this system has also combined extended
functions such as:

e  measurement,

e  supervision,

e swilchgear control/interlocking and
e communication

in a way suitable for use in a medium-voltage panel.

S — _‘-‘ O
e ]
Q\ SCADA system
Laptop
|
»CSP2-Field management systenmm-----------ooooo
RS 232
iiiii optional ~ ! Display Communication

Supervision Statistic Fault recorder Interlocking

Signal Measurement Protection Control

O

Figure 1.3: CSP2 as a field management system

L\
Medium voltage cubicle \ \ 1

With regard to operational safety and immunity from disturbance, the SYSTEM LINE corresponds to the high
requirements of protective systems for the energy distribution.

The CSP2 system is used in systems of energy distribution (electricity supply ufilities, node stations, sub-
stations), energy generation (hydroelectric power plants, wind-driven power stations, combined heat and
power stations (CHP) and industrial systems. As a field management system, this system can be used as a
component part of fully automated systems.
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The CSP2/CMP1 systems can be connected to a SCADA system or automation systems via optional infer-
faces (electrical or optical]. The data fransmission is optionally via the IEC 60870-5-103 types of protocol or
PROFIBUS DP. Through connection of a PC/laptop, the SI-SOFT application software can be used fo build
up a second communication level. The connection of the individual systems via a field bus system makes de-
vice log-in from one central place possible (CSP2 multi-device communication).

1.3.2 CSP2-F as field management system for feeder protection

Feeder profection is a partial discipline of the overall mains protection technique, as its main fask comprises
the protection of the feeders to the operating equipment connected to the mains such as transformers, motors,
generators and busbars. Depending on the value and the importance, these electrical equipments is pro-
tected by separate systems specifically tailor made to match them (e.g. generator protection, bus bar differen-
fial protection), with feeder profection being able to take on certain backup protection functions as a rule.

With the various expansion levels (oufput classes) of the CSP2-F the protfection requirements and control tasks
of simple feeders right down to double bus bar systems are covered.

| SCADA

RS 232 (in preparation)
RS 232 * { CAN-BUS 7

operation and control operation and control
via notebook via CMP
. 4
MV-switchboard

CSP control and protection

Figure 1.4: Feeder protection and control system, CSP2-F
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1.3.3 CSP2-L as a field management system for line differential protection
To protect important feeder cables and overhead lines, the CSP2-L two-end differential protection is used.

A complete differential protection system comprises one CSP2-L basic unit and one CMP1 operating unit at
each end of the cable or overhead line to be protected. The communication between the CSP2-L partner de-
vices of the stations is done by fibre optic. The infegrated control, interlocking and monitoring functions ex-
tend the CSP2-L/CMP1 system to form a combined protection and confrol system with which up to three
switchgears can be confrolled.

In addition to the differential protection as the main protection function, the CSP2-L has these backup protec-
fion functions: directional/non directional overcurrent time protection, directional/non directional earth over-
current protection, overload protection with thermal replica, supervision of the residual voltage, under/over
voltage protection, voltage transformer supervision, control circuit supervision, switch-on to fault protection
(SOTF), backward interlocking and automatic reclosing (AR).

SCADA i

operation and control
via notebook

RS 232

operation and control
via CMP

operation and control
via CMP

Data / FO
Data / FO

RS 232 (in preparation)

Data / FO
Data / FO

Figure 1.5: Cable/line differential protection and control system CSP2-L
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1.3.4 CSP2-T25 as a field management system for transformer
differential protection

With the high performance management system, two-winding transformers can be protected and
operated completely.

A complete differential protection system comprises one CSP2-T25 basic unit and one operating unit CMPT.
The integrafed control, interlocking and monitoring functions extend the

CSP2-T25/CMP1 system to form a combined protection and confrol system with which up to 5 switchgears
can be confrolled.

In addition to the transformer differential protection as the main profection function, the CSP2-T has the follow-
ing backup protection functions: directional/non directional overcurrent time profection, directional/non di-
rectional earth overcurrent profection, overload profection with thermal replica, supervision of the residual
voltage, under/over voltage protection, voltage fransformer supervision, control circuit supervision, switch-on
fo fault protection (SOTF), backward interlocking and automatic reclosing [AR).

| SCADA |-=
Operation and evaluation Operation and control
via notebook via CMP

RS 232

RS 232

<@— CAN-BUS
|| <@~ FO/RS 485

CSP-T Transformer-
differential protection
and control

Figure 1.6: CSP2-T25 transformer differential protection and control
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1.4

Information on the manual

Scope of function
This manual entails the complete scope of all versions of the CSP2-T.

Structure of the manual

Chapter 1 “Introduction”
Explanation of the general alignment of the SYSTEM LINE.

Chapter 2 “Hardware - setup and connections”

Here, there is an extensive description of the hardware of the CSP2 basic device and the CMP1 display
and operation unit with important information on installation and connection of the devices. Reference is
merely made fo relevant parameter seftings and software functions are only explained to the exfent nec-
essary for understanding with regard to the hardware.

Extensive explanations on the software functions are given in Chapter 5 “Main menu of the CSP2”!

Chapter 3 “Operation via CMP1“ and Chapter 4 “Operation via SL-SOFT application software”

In these chapters, the operation of the CSP2 basic unit via the CMPT on the one hand and via the SI-
SOFT operating software on the other hand is described.

In Chapter 3, the functions of the individual operation element keys are extensively described and the
meaning of the operation modes are explained. As an example, the mode of procedure for the opera-
fion, control and parameter sefting via the CMP1 is presented and visualised via screenshots/display
shots.

Chapter 4 confains a rough description of the SI-SOFT operating and evaluating software for the opera-
fion and parameter setting of the CSP2 basic device. An extensive description of this application soft-
ware is available in the form of a separate document, which can be demanded if required.

Chapter 5 "Main menu of the CSP2"
The structure of this chapter is analogous fo the structure of the menus in the CSP2. Here, all the software
functions are extensively described on the basis of the parameters listed and their sefftings.

Chapter 6 “Control” and Chapter 7 “Interlocking of switchgears”
These chapters extensively concern themselves with the control and interlocking functions in the CSP2. In-
formation on existing norms and general directives supplement this important subject!

Chapter 8 “Communication”

The various possibilities of communication with the protection and control systems of the SYSTEM LINE
make this chapter necessary. Here, general information on the individual data protocoal types for connec-
fion of sfation control fechniques and on PC communication are in the foreground. Examples of connec-
tions round this chapter off. The variants for physical connection (interfaces) of the CSP2 to the communi-
cation systems have been described in Chapter 2.

Detailed information is also available in separate documents. They contain general descriptions as well
as the data point lists on the individual types of protocol corresponding to the CSP2.

Chapter 9 “Project engineering” and Chapter10 “Commissioning”

These chapters confain information on the handling and realisation of SYSTEM LINE projects. Tools are
presented as projecting assistance and plant documentation, as are specific applications and general in-
formation on commissioning.

Chapter 11 “Technical Data”
Important information on the hardware of the CSP2 and CMP1
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General

20

In general, contexts covering more than one area and information on plausibility are stated as
ATTENTION, NOTE or REMARK in each chapter!
The graphical quick user guides used in this manual are to increase the userfriendliness and facilitate ori-
enfation. The graphical quick user guides stop on the third menu level af the latest and are therefore not
always complete. As individual graphical quick user guides cannot be produced for each type of device.
The device with the most features is portrayed as a rule. Not every functionality portrayed in the graphi-
cal quick user guides is therefore always available in every device type. The precise possibilities of set-
fing can be seen from the enclosed tables.
The appendix contains
- Checklist for the CSP2-T25
- Setting lists of the system and protection parameters

Fax template addressed to Woodward. With this, you can send us your suggestions for sup-
plements and optimisation of this manuall

- Type key for the order form of the SL systems
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2 Hardware - Construction and Connections
2.1 Basic unit CSP2

In the following the hardware components of the connection of the basic device CSP2 to the periphery are
described and the function of the LEDs explained.

TEMPERATURE MEASUREMENT
(X5)

CsP2-T2

Sehutz- und
Transformer Protection and control sysiem

~ CURRENT MEASUREMENT
INPUTS (X7)

VOLTAGE MEASUREMENT INPUTS

COMMUNICATION INTERFACES g (X8)
(X7 to X12)
POWER OUTPUTS OF THE CONTROL CIRCUITS
(X1)

Figure 2. 1: Top view CSP2-T25

Line-cross sections of the measurement inputs

e Terminals of the current measurement inputs: ~ max. 2 x 2.5 mm®, bzw. 1 x 4 mm’
e All other terminals: max. 1 x 2.5 mm’
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2.1.1 Dimensions and Connection diagrams

(Dimensions in mm)
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Figure 2.2: Dimensions of the CSP2-T25

22 TD_CSP2-T_HB_06.05_GB



I 2 13
P1 P2 \’\
x\l\ — X |
—
\I'\ S 52 P2 P1 P2 "
X | —-— — o
- S| [ s>
\4\ $1 52 g P2 P1 P2 \4\
X _— _—
ffffffff S s2 s §2 Lo
i M I ol I
| | 0
N |ois v |loiN o] o =222 (M 22| |S 1
N N R R S I e N N N N N R N R N R
A@lASANIASANlASANMSAN1A5ANIA5AN1A5AN
o | Phase current | Phase current | Phase current | Phase current | Phase current | Phase current Earh current |,
:E IA, L1 IA, 12 lA, L3 IB, L IB, 12 lB, L3
“6- Current measuring
-
[ ] —
[ ) Y —_—
m | DIP switch 3 (Al) -
=)
:|:- £
. - .
m | DIP switch 2 (Al) ) H da
- 8
X5.8 |AI2.3 E I
X57 [AI2.2 g
X5.6 [AI2.1 Analog Inputs (Al) 2
X5.5 |AI1.3 (configurable) ;
X5.4 A2
X53 AT a n A
X5.2 |AQ 1.2 Analog Output (AO) dn
x5.1 1AO 1.1 (configurable) - E OL4dT— X1 29
= ° 41— x1.28
o= | DIP switch 1 (AO) B — S
— - Ol 3.1—1 x1.29
X430 COM4 CSP2- T25 < E Ol 2.0—1 X1.25
X4.29[H] 1] DI 26 o © OL 21— x1.24
Xa28[H[ [ Digs| praroup 4 O~y g (o=
gy r o=
X4.26[H[ 1] DI 23 H < © 4 .
X4.25 COM3 i { ° N g : 8mg::;_— ;} $Q
o :H BI52| Drgroup3 is R = [ g
xa22[r[ [ Digg| ©nfoueblel i s 5N H o~ @ OM2.4— X1.1/
x4 21[H[ U DI19 Y o 5 N 8%. :; §H§
[*] -— ] .2
- s = [l w1
RS s & e — @OMI.A-—/— X113
%420 / COM?2| : ° 55 8m}:/_/— ;} ﬁ
X419[H[ 1| DI 18 ! = ;
Y418[H[ L D17 ! s & : [ oML
X4.17[H[ 1] DI 16 Dl-group 2 T I: e FIK
X4 16/H[1] DI 15 (configurable) c H I: — £ =7
X415[H[ 1] DI 14 gi8 -5 = .
X414[H[1[ DI 13 8i, 19 [ =X
X4 13[H/ (| DI 12 2iErs x5
X412[H[ L DI b a5 =14
X411 COM1| -4 = — %13
aux. control voliage] A+~ [ X1.2
g
DC | [ A= [ X1
X4.10[H[ L] DI 10 J Communication interfaces |
R AT T T T e (e oo
X4 8 [H[ L X
X4 7 [H[ 1 Dl 7 | |SCADA FO2] RO | X16 t@ |SCADA FOT] RO 1 XI5 t@
X4 6 [H/1[ DI 6| Dl-group 1 | A A =
x4.5H[1] DI 5 (fixed] | " ™
X4 4TH[1[ DI 4 | alternative | ========nu= 4 1 .
X4. 3 [H[1] DI 3 ! il
XA 2[H[1] DI 2 I— ———————————— | alternative | . e
x4 1[H[ DI} |- | : S
o é Signal relays | i /&\
o ° IRIG-B | K11 | K12 [K13 [K14|K15]|K16 ]| . T
Fe B2 ( [scapaX12 o (0] -
V;Zﬁ %%é l RS 483 . - || [CANT|| « *
2 = . ..
| | Y
R ® I Le
1

Figure 2.3: Connection diagram CSP2-T25
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2.1.2 LED-displays of the CSP2

Description

The CSP2 has five LEDs on the case fop side by which important system operation and multiple messages
can be displayed. The LEDs of the CSP2 are principally independent of the LEDs of the CMP1 and cannot be
configured!

LEDs

Figure 2.4: LEDs of the CSP2

LEDs of the CSP2

LED Display
s 8
: = Q 9
Function Description O 2
S 2
3 3
i
O <
System OK. No infernal fault, CSP2 is in operating mode green
System fault red
Alarm General acfivation (general protective activation or alarm signal by a supervision function) red
Trip General frip (general profective frip) red °
Initialisation phase :
Selftest Signals the startup phase of the CSP2 (system restart] affer voliage connection af terminal ~ green
strip XO.
Contr. Error agrg/l‘;;c;ult of a switching device (e.g. exceeding of the control fime] can be reset via ed o

Table 2.1: Overview LEDs
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Attention
The LED "System OK" of the CSP2 relates exclusively to the selfsupervision of the protection and con-
trol system CSP2!

The LED "System OK" of the CMP1 relates to the self-supervision of the protection and control system
CSP2 and/or the display and operation unit CMPT.

Note
In case of a sysfem fault message via the LED "System OK" of the CMP1, a check has to be carried
out at any rate to find out if the LED of the CSP2 also reports the system fault! If this is not the case,
disturbed communication between CSP2 and CMP1 or a defect in CMP1 can be assumed. Protec-
fion and supervision functions as well as remote-control and communications functions thus continue
fo be fully operationall
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2.1.3 Control outputs of the power circuit (X1)

Description

As a combined profection and control system, the CSP2 is able to switch MV-switchgears. The control wires
for the drives of the switchgears can in this case either be directly connected to terminal board X1 ('Direct
control'] or switched by the corresponding auxiliary relays which are driven by CSP2 ("indirect control').

Control Outputs

A J

Selection: Direct/
Indirect Control

cmm e M E e E ae ss ss omls = me Ay N e feo g w cumewar=
IFEE 2RERE AREE EZEIERIR B AR R IR SIRRIR B sagasads
—T— 7t

Figure 2.5: Detail view control ouputs

Voltage supply of the power circuit

The power circuit of the CSP2 disposes of several control output OM (Output mofor fype) and OL (Output coll
typel, which have been constructed as short-circuitproof relay contacts. Thus a galvanic decoupling to the pe-
riphery is guaranteed for the unswitched state.

For the control of the switchgears, the CSP2 requires an auxiliary voltage supply (auxiliary control voltage),
which is connected to terminals X1.1 and X1.2. This auxiliary control voltage will be switched through when
sending a confrol command (or frip command) via the power circuit of the CSP2 on the confactferminals of
the corresponding confrol outputs. Direct voltages in the range of 18 — 280V DC may be used (see Chapter
"Technical Data'). In this way the electrically controllable switchgears can be connected directly and without
additional decoupling levels.

Attention
If there is only an AC volfage at disposal, it is absolutely necessary that a rectifier is connected

ahead!

Should @ smoothing capacitor additionally be used for rectifying the alternating voltage, the
smoothed voltage, in accordance with the characteristics of he capacitor, may be at the level of he
altfernating voltage amplitude. Thus the peak value of the alternating voltage used must not exceed
280V

The cable line of the power outputs from and fo the switchgear must not exceed 30 m.
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Drive variants for MV-switchgears

According to the switchgears of the medium voliage panel there are two different types regarding the drive

fype of the switchgears:

e [Hype: switchgears with "coil drive" [e.g. circuit breakers)

e MHype:switchgears with "motor drive" (e.g. disconnecting switches, earthing switches)

Switchgears with coil drive (l-type)

For the control of a circuit breaker (CB1 and CB2) four control outputs (OL) are required in each case.

CBT

e The control output OL1 serves for giving the "CB1-OFF-command’,
e the control output OL2 for giving the "CB1-ON-command".

e The control output OL3 serves for giving the "CB2-OFF-command’,
e the control output Ol4 serves for giving the "CB2-ON-command".

Definition of terms

A "CB OFF-command" for a circuit breaker may be sent as a trip command from a protection function

or as a controlled OFF confrol command from CMP1, a SCADA-System or via an active digital in-

putl An "ON-command" for a circuit breaker can be sent as an aufo reclosing command of an effec-

five ARfunction or as a confrolled ON-command from CMP1, of the SCADA system, of the pro-

grammable logic (Sl-Llogic)
or via an acfive digital input!

Attention

'"OFF-Command" from effective profection functions can only be given at the control outputs OL1 and

OL3!

Power Circuit of the CSP2

Off-Coil (CB1): "Command CB-off"

On-Coil (CB1): "Command CB-on"

/L

Off-Coil (CB2): "OffCommand"

On-Coil (CB2): "On-Command"

OlLl

OlL2

OL3

o

X1.1 | X1.2 X1.22 [ X1.23 [ X1.24 [X1.25

X1.26|X1.27

X1.28 | X1.29

I' oY A
\
{ b e—
\, . (Y '
3./ e

|

auxiliary control |
voltage (only DC !) | OffCoil

|

|

|

. Circuit Breaker (CB1) :
with Control Coils

Figure 2.6: Power circuit breaker control (l-type))
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Note
When resetting the power outputs for the control coils of circuit breakers, high induction voltages are
creafed af the terminals. These might have negative influences on the power circuit of the CSP2. In
order fo eliminate these disturbing influences, the control coils of the power circuit breakers must be
provided with corresponding relief measures. State of the art is the use of free wheeling diodes,
which shortens the developing induction voltages immediately (free-wheeling circuit).
Relief measured must in general always be provided at the location of occurrence of the disturbing
influences, in this case, therefore, directly at the terminals of he control coils.

Switchgears with motor drive (Mype)
The motor drives of MV-switchgears are as a rule constructed as direct current series-wound machine. For the
connection of these series wound motors to the CSP2, three terminals per control output (OM| are provided:

e The field winding (excitation] is generally connected to terminals OMx.1 and OMx.2.
e The armature coil is connected to terminals OMx.3 and OMx.4(!].

(Example see Figure 2.7 field winding: X1.10 and X1.11; armature winding: X1.12 and X1.13)!

Note
If the drive motor has only two terminals, the motor will only be connected to the terminals of "arma-
ture winding" (OMx.3 and OMx.4) of the CSP2. The "series circuit terminals" OMx.1 and OMx.2)
in this case must be bridged af the CSP2.

Variants of switchgear control for motor driven switchgears (M-ype)
The CSP2 makes possible via an easily makeable bridging connection of the additional ferminal X1.3 up to
X1.9 a selection between direct and indirect controlling for motordriven switchgears [M-Type).

Direct switchgear controlling

For switchgears (M-ype) whose motor drives are controlled directly from CSP2, the rotation change-over of
the motor (anfi-clockwise, clockwise] must be taken info account. For this, the polarity inversion at the armature
winding of the drive motor (rotation change-over for the closing or opening of the MV-switchgear) will be car
ried out automatically at the corresponding terminals of the CSP2 (OMx.3 and OMx.4] when the next control
command is given!

Note
The polarity present at the terminals (OMx.3/OMx.4) is dependent on the activated control com-
mands ON or OFF!

If e.g. a confrol command for switching on of the connected switchgear in Figure 2.7 is activated, terminal
X1.11 has the negative potential of the auxiliary control voltage. In this case, an internal auxiliary relay con-
fact bridges the terminals X1.11 with X1.12 and thus provides for the series connection of the field winding
with the armature winding. Here the motor must be connected in such a way, that the switchgear moves at
the indicated polarity o the "ON-Position" (clockwise rotation of motor: closing of the switchgear).
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Power circuit of the CSP2

Command SGx On"

I

I

I

| Internal relay auxiliary contact for clockwise run of motor at "Control

i |

! OMI /
I

I

I

I

omi.1 [omi.2 | omi.3 [omia| |

X1.1 ] X1.2| X1.3 [ X1.4 [ X1.5( X6 [ X1.7 [ X1.8 | X1.9 |X1.10|X1.11 |X1.12|X1.13

| |
T T Te T e

Bridging
- + _ol oAl Al
Control Auxiliary
Voltage (only DC 1)

I
I
|
| excitation coil armature coil
I
I

switchgear (SG) with
serial wound motor

Figure 2.7 Direct switchgear control (M+ype] — switching-on of switchgear

When thereupon an OFF-control command occurs, the negative potential changes from terminal X1.13 to
X1.12 and an internal relay contact now bridges the terminals X1.11 with X1.13 (anticlockwise motor run:
opening of the switchgear)

Power circuit of the CSP2

Internal relay auxiliary contact for clockwise run of motor at "Control
Command SGx Off"

!
i

i

i

|

!

! OMI

I /
|

i

L

OM1.1 | OM1.2 | OM1.3 | OM1.4

X1.1 ] X1.2] X1.3 | X1.4 | X1.5( X.6 | X1.7 | X1.8 | X1.9 |X1.10|X1.11 | X1.12 [X1.13

switchgear (SG) with
serial wound motor

----- JNEDRS SOUREPRS SNINDS SUNIN SPNPN SPNNS G GE, S —-—é—-—é-—-l,--—-—-—-—-—
P | &
Bridging
-+ L) Y ) S W
|
| .
Control Auxiliary I I
Voltage (only DC 1) | L Q@' |
i excitation coil armature coil |
| |
| |

Figure 2.8: Direct switchgear control (M+ype) — switching-OFF of switchgear
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The polarity inversion applies only for the control circuits (OM1 to OM3) provided for the motor drives. At the
confrol outputs for the circuit breaker [OL1 to OL4) in general no polarity inversion is carried outl

Indirect switchgear controlling

This variant is provided for switchgears whose motor drives are controlled via auxiliary relays and thus are
'indirectly’ controlled (see Figure 2.9).

Therefore, a polarity inversion at the terminals OMx.3 and OMx.4 must not occur! When giving the control
commands ON/OFF, thus no polarity inversion occurs at the terminals of the CSP2.

The anticlockwise or clockwise rotation of the motor for closing or opening the switchgear is carried out by
the corresponding controlling of the motor (e.g. "H-circuit connection') via the auxiliary relays K1 for OFF or

K2 for ON.

Power circuit of the CSP2

Auxiliary Relay K1 for anticlockwise motor run:
"Control Command SGx Off"

Auxiliary Relay K2 for clockwise: "Control Command SGx On"

OMI1 /
OM1.1 | OM1.2 | OM1.3 | OM1.4
1.1 x12] xi3| xi4| x15] x6 | x17 | x1.8 | x1.9 |[x1.10|x1.11 [x1.12|%x1.13

Bridging

Control Auxiliary
Voltage (only DC 1)

|
|
excitation coil armature coil I
|
|

switchgear (SG) with
serial wound motor

|
|
|
I
I
L

Figure 2.9: Indirect switchgear control (M-ype))

Note
The indirect control must principally be applied too, when the switchgear to be controlled is driven
via the control coils, however does not possess a trip coil and thus is no infended for a frip-off by pro-
fective functions (example: disconnector with compressed air cylinders).
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Overview: Variants of the switchgear control (direct/indirect)

According fo the confrol of motordriven switchgears [M+ype| used, corresponding terminals are fo be
bridged in terminal row XA1. By this terminal connection the required polarity inversion occurs at direct
switchgear confrol for the Mype — not at indirect control. For the control of circuit breakers (lype) the con-
nections of terminal board XA1 are without significance.

Choice of the Control Method for Control Outputs OM1 to OM4

Terminal Strip X1 Direct Control Indirect Control Note
X1.3 :I
X1.4 :I
X1.5 Bridge wiring :
X1.6 :I Terminal bridges to be wired
X1 7 :| :I from external |
X1.8
X1.9

Table 2.2: Choice of switchgear Control Direct/Indirect
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Polarity

Internal

Terminal Strip X1 Name Switchgear Type Description Polarity inversion
X...
X ol I E—
X omiz I B
a2 omia B ——_—
X3 omia Eeme e
X1.14 OM 2.1 Series Winding [or bridged) _ :
X1.15 OM 2.2 Motor Drive - -
X1.16 oM 2.3 (MTypel Roor * + 1 °

otor
X1.17 OM 2.4 - (+) i
X1 OM31 1
X119 omM32 I
X120 OM33 CaE e
X121 OM34 _ e
BIE22 OH ] OFF Caoil (LType) OFF Command for CB1
x1 23
X] 26 OB OFF Coll (1Type OFF Command for CB2
x1 27 OLS 2

Table 2.3: Terminal Assignment of the Control Qutputs for Direct Control

*] The drive motor must be so connected that the switchgear is driven to the ON position at the indicated
polarity. At these terminals the CSP2 changes the polarity internally when the switchgear is to be driven

into the OFF position.

32 TD_CSP2-T_HB_06.05_GB



Internal
Name

+

Aux. Relay for SGX OFF
OM 2.2 Motor Drive -

4
5
[MType)
; s P Aux. Relay for SGX ON *

+

OFF Coll (LType) OFF Command for CB1

Terminal Strip X1 Switchgear Type Description Polarity

Table 2.4: Terminal Assignment of the control outputs for indirect control
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Assignment: Switchgears — confrol outputs
According to the application (field configuration), the electrically controllable switchgears must be assigned to
corresponding control outputs. For this, the succession as shown by the following examples must be adhered

to:

Examples CSP2-T25:

1.

34

In case of applications with 2 circuit breakers, 1 disconnector and 1 earth switch:
e swilchgear 1 (SG1): circuit breaker 1 (control outputs OLT, OL2)

e switchgear 2 [SG2): circuit breaker 2 (control outputs OL3, OL4)

e switchgear 3 (SG3): disconnect (control output OM1)

e switchgear 4 (SG4): earthing switch (control output OM2)

In case of applications with 2 circuit breakers (withdrawable fruck:

e switchgear 1 (SG1): circuit breaker 1 (control outputs OLT, OL2)

e swilchgear 2 (SG2): circuit breaker 2 (control outputs OL3, OL4)

e switchgear 3 (SG3): withdrawable truck of a CB1 (control output OM1)
e switchgear 4 (SG4): withdrawable truck of a CB2 (control output OM2)
e switchgear 5 (SG5): earthing switch (control output OM3)

In case of applications with 2 circuit breakers, 2 disconnectors and 1 earth switch:

e swilchgear 1 (SG1): circuit breaker 1 (control outputs OLT, OL2)
e switchgear 2 (SG2): circuit breaker 2 (control outputs OL3, OL4)

e swilchgear 3 [SG3): disconnect (control output OMT)

e switchgear 4 (SG4): withdrawable truck of a CB2 (control output OM2)
e swilchgear 5 [SG5): earthing switch (control output OM3)
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Supervision functions for the power circuit

e Shortcircuit supervision of the confrol outputs.

e Protection from destruction of the power circuit due to wrong polarization of the auxiliary control voltage

(in this case, however, no output of a control command is possible).
e Supervision for presence of auxiliary control voltage.
e Supervision of the confrol outputs (see chapter. ,Control circuit supervision CCS’)
e Supervision for infernal semiconductor short circuit

"

Heeding the protective function "Control Circuit Supervision (CCS)
This profective function serves to increase the availability of swichgears. Here the control circuits of the switc
gears connected to the CSP2 are cyclically tested for disconnection. When a disturbance is detected, it will

immediately be reported by the CSP2.

h-

For the Control Circuit Supervision (CCS) to be able to monifor the control circuits efficiently, affention must be
paid while projecting that no auxiliary contacts whatsoever of the switchgears can disconnect the control cir-

cuitsl Some switchgear manufacturers, however, insert disconnector contacts into the control circuits of the
switchgears (e.g. in the case of power circuit breakers) in order to prevent repeated frip of the control coils
(anti-pumping) when a faulty check back signal of the switchgear occurs.

Note

The CSP2 prevents an "antipumping" behaviour by a consequent supervision of each individual switching
operation (see chapter "Control Times'|l Consequently, the above mentioned disconnector contacts may in
general be omitted when connecting switchgears to the CSP2!

Should disconnector contacts be present after all, they have to be bridged over by a resistance (approx.
1kQ, 2W) so that the supervision current generated by CSP2 (5 mA| can flow when executing the control

circuit supervision.

(For more details see chapter "Control Circuit Supervision')

TD_CSP2-T_HB_06.05_GB

35



2.14 Current measuring (X7)

Description

The CSP2 disposes of seven current measurement inputs: Three for measuring the phase currents ILT.W1T,
IL2.W1, IL3.W1, three for measuring the phase currents for transformer side winding W2, IL1.W?2, I12.W?2,
IL3.WW2 and one for the earth current measurement le. Each current measurement input is provided with three
terminals. Thereby it is possible to connect current transformers with a secondary nominal current of TA or SA.
The adaptation of the secondary nominal value can be done by parameter setting.

Note
For phase current measurement all phase current fransformers must have the same secondary nominal
currentl
The earth current input can either be used as measurement input for a separate earth current frans-
former (ring core transformer) or is switched into the sum path of the phase current transformers
(Holmgreen circui).
e ring core transformer: for the earth current path another nominal current can be selected than for
the phase current paths.
e The seffings of the field parameter "CT sec” and "ECT sec” for the secondary nominal current
(1 Aor 5 Al of phase and earth current path must be equal!

Current Measuring
Inputs

Figure 2.10: Detail of current measurement inputs
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el Seaeelyy i) Primary Measured Quantity Measuring Range

X7.5
X7.6 5A Phase current IL2. W1 0...40 x |,

X9 - 5A

_ _

X713

X717

X7.18 5A Phase current IL3. W2 0...40 x |,
xz2r o 5A

X722 N

No. Transformer current
_ -
X7.7
_ -
X7.1
X7. ]2 5A Phase currrent IL1. W2 0...40 x |,
X7.19
Table 2.5: Connection of the current measuring inputs
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In the following, different connection modes for phase as well as earth current transformers are shown
and explained.

Heeding the power direction when connecting the current transformers

In many applications of the CSP2 direction-dependent protective functions are of vital importance. Here, it is
necessary to define the power direction definitely in or o use them as a criterion for profection fripping in the
case of a fault.

Wrongly interprefed power direction by the CSP2 has also consequences for the signs of the displayed meas-
urement values and the protection functions!

Note
In order fo correct a wrongly inferpreted power direction without a time and money consuming
change of wiring, the CSP2 disposes of two field parameters independent of each other (see chap-
ter "Field Parameters'):

e 'CTdir": three-pole correction (three measurement inputs) of the phase position for the phase
current paths

e 'ECT dir": one-pole correction (one measurement input) of the phase position for the earth
current path.

via which the power direction for the CSP2 can be adopted equipmentinternally.

Attention
The CSP2 interprefs a power direction as positive when:
e the secondary current of a current fransformer "flows in" at the terminals of the measurement input
for TA or 5A and "flows out” at terminal "N" and
o the field parameter "CT dir" and "ECT dir" have the seftings 07 (default settings|!

The primary power direction supposed in the following illustrations (reference-arrow direction of the primary
phase current IL1) a corresponding secondary power direction will result, which is depicted by the reference-
arrow direction of the secondary phase current ILT".

Note
The circuits for connecting the current fransformer have in each case been so arranged that the pri-
mary power direction on the secondary side of CSP2 will be interpreted as positive with the seffings
'CT dir = "as well as "ECT dir = 0"
L Wiring of the - | L Wiring of the -
Measurement Inputs Measurement Inputs
CSP2 | CSP2
; —c—1A  X7.2 | L oe——o1A X7.2
"R w5 | P i
! | o—5A X7.3 —o—o— 5A X7.3
P2 52 Do | P2 ;
- —c— N X7.4 —a— N X74
- | | :
_”_]l <4 it Tt X7 x | _Il-li L Tt X7 .x
Example: 400/1A | Example: 400/5A
Figure 2.11: Connection of current transformers with different secondary nominal currents and earthing of the secondary terminal S1 or
S2
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Earthing of the secondary coils of current transformers

The secondary coil of a current transformer must be earthed one-sided according to Standard IEC60044.
This serves on the one hand as a measure of profection, as in the case of a breakdown of the coil insulation
between the primary and the secondary side the mains-side voltage would occur at the secondary side. Con-
sequently, the operation personnel would be endangered. On the other hand, a defined reference point for
the measurable quantities is created and inductive interference voltages are conducted to earth.

The secondary terminals ST or S2 can be earthed optionally (see Figure 2.12). However, this depends on
the standards of the different switchboard manufactorers!

Note
When using the Holmgreen circuit as well as the Vcircuit and selecting the current transformer sec-
ondary terminals (ST or S2), the right polarity must be chosen when connecting the current trans-

former to the CSP2.

Three-phase measurement of the phase currents (without earth current measurement)

The three-phase measurement of the phase currents ILT, IL2 and IL3 is carried out via three separate current
fransformers. Depending on the secondary nominal current of the current fransformer, the fransformer secon-
dary ferminals must be connected to the measurement inputs for TA or SA.

The earthing of the secondary winding can optionally be carried out at ST or S2. The secondary power di-
rection will not be changed thereby.

Example:
Current transformers with secondary nominal current of 1A and earthing of the transformer secondary ftermi-

nals S2.

L 12 L3 Wiring of the -
Measurement Inputs
CSP2
i ——1A X7.2
PIgIS! g ; :
l . = 5A X73 |«
2l [lls2 : : S
—a{N X7.4 | D
' —{1a x7.5 | £
I S I e — 5 5 s |<
Itz . o+—5A X76 | &
P2 $2 ' : =
, —N x7.7 | S
: ; 2
~ . 1A x78 | ©
-’L2l PIgN (IS 13" : 5 .
: L o—o{5A X7.9
P2 52 : E
. —<— N X7.10
_/L3l """"
Figure 2.12: Threephase current measurement winding 1: - current fransformer with secondary nominal current of 1A

- without earth current measurement
- with earthing of the current transformer secondary terminals S2
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Three-phase measurement of the phase currents (with earth current measurement: ring core ftransformer)

For applications in which also the earthing current le must be regarded as a criterion, the earth current defec-
fion can occur via a direct measurement by a ring core transformer (high precision). The secondary ferminals
of the ring core transformer must be connected according fo the secondary nominal value (1A/5A) to the
terminals of the fourth current measurement input of the CSP2.

Note
The earth current measurement via ring core fransformer is based on the detection of the sum current
resulting from the phase currents in the line: ILT+/[2+IL3 = le. In the case of an earth fault, this sum is
unequal zero! Thus, when using a ring core fransformer, affention must be paid that the shielding of
the line at the open end will again be refurned by the ring core transformer, as otherwise the sum
formation would also consider the current in the shielding. Due to this, however, earth faults, in which
the error current flows through the shielding, would not be discovered by the ring core transformer!

The earthing of the secondary terminals can also here be carried out optionally at S1 or S2. The secondary
power direction is not changed thereby.

Example:

Current fransformers with secondary nominal current of 1A and earthing of the fransformer secondary fermi-
nals S1

L L2 L3 Wiringofthe |
Measurement Inputs CSP2
o——d+ 1A X7.11
P1 s1 —> : :
i © o= 5A X7.12
P2 S2 : :
o——— N X7.13
: . cg
T o—11A X7.14
-’“l P1 s1 —> ; : >
12 L oo 5A X715 | T
P2 s2 . : =
——a N X7.16 z
. [0
—o——{1A x7.17 | £
-’L2l P1 s1 —> : i K<)
I3’ I o——d45A X718 | &
P2 s2 : ; o
——at N x7.19 | F
IL3l —— 1A X7.20
= le! ! o+—o{5A X721
\ ot N X7.22

Figure 2.13: Three-phase current measurement winding 2: - current transformer with secondary nominal current of 1A
- with earth current defection by ring core transformer
- with earthing of the current transformer secondary terminals S1
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Three-phase measurement of the phase currents (with earth current measurement: Holmgreen circuit)

If no ring core transformer is available for the detection of the earth current, the fourth current measurement in-
put can be placed in the sum path of the phase currents by simple wiring of the measurement inputs of the
CSP2. The geometrical addition formation occurs here by the creation of a sum current path of the phase cur-
rents.

Remark
In comparison fo the ring core transformer, the measurement of the earth current via the Holmgreen
circuit is a litle less precise, as here the transfer errors of all three phase current converters add up
unfavourably. When using a ring core fransformer, however, only its own folerances have an influ-
ence on the measurement.

When using the Holmgreen circuit, the earthing of the current transformer secondary side can on principle
also be carried out af the secondary terminals S1 or S2. However, if the not earthed secondary terminals
(correspondingly S2 or S1) are connected with the wrong polarity to the current measurement inputs (1A or
5A) of the CSP2, the CSP2 will interpret a reverse power direction. This will influence direction-dependent
protective functions and the polarity signs of the measurement values displayed.

Attention
In order fo correct a wrongly interpreted power direction without a costly and time consuming wiring
change, the CSP2 disposes of two field parameters independent from one another:

e 'CTdir" three-pole correction of the phase position for the phase current paths and
e 'ECT dir": one-pole correction of the phase position for the earth current path.
via which the power direction can be adapted in the CSP device internally.

Also the following examples for the Holmgreen circuit show wiring for connection of the current transformer
where the CSP2 interprets as positive the power directions for the field parameter settings "CT dir = 0°"as

well as "ECT dir = O°".

Example a):
Current transformer with secondary nominal current of 5A and earthing of the tfransformer secondary terminals

ST.

L1 L2 L3

Wiring of the
Measurement Inputs
CSP2
: O~ 1A X7.2
P1 s1 _,”’ : 1
’ L oo 5A X7.3
P2 S2 : .
OO —{
" ; : N X7.4 -
i o——o— 1A 2
-’”l P1 s1 — ; : *7.5 o
iz DM~ 5A X6 | o
P2 S2 : . g
: . N X77 5
> n2' i 11 s | E
Ml N 13’ : 5 k)
! | Po——oH 5A X7.9 2
P2 52 ' : Z
O]
: : N X7.10
!le I3 : : 1A X7.20
o——0{ 5A X7.21
= —> . :
le' b N x7.22
Figure 2.14: Threephase current measurement winding 1: - current transformer with secondary nominal current of 5A

- with earth current defection by Holmgreen circuit
- with earthing of the current transformer secondary terminals S1
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Example b):

Current transformer with secondary nominal current of 5A and earthing of the fransformer secondary terminals

S2.

Wiring of the

L1 L2 L3 Measurement Inputs CSP2

o———o{1A X7.11

o—a~ 5A X7.12

P1 s1 —> :

i I —o——o N X7.13
4_7 . [}
” > o= 1A X7.14 i
. c
/Lll P1 s1 > ToTsA XI5 | 8
I‘ 2" = D om— N X706 | 2
- : . 5]
N = | e—=—f1a x717 | E
o——d{ 5A X7.18 2
’L2i P1 s1 — 5 : 5
L3’ I3 e N x719 | F

P2 2 o : O_c_ ——

1L3i —o——o{ 5A X721

< ——o{ N X7.22

I
le'

Figure 2.15: Three-phase current measurement winding 2:
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- current transformer with secondary nominal current of 5A
- with earth current defection by Holmgreen circuit
- with earthing of the current transformer secondary terminals S2
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Two-phase measurement of the phase currents (V-circuit]

Applications where only two current fransformers are available for current defection require the so called "V-
circuit', in which two of the three phase currents are directly measured via the transform ers. The measurement
of the third phase current results from the geometrical addition of the two other phase currents.

Example:
Measurement of the phase currents IL1 and IL3 with calculation of the phase current IL2 via the V-circuit

For a three wire system with a balanced or unbalanced load applies that the geometrical addition of the
phase currents

LT+I2+]L3 = O

at any time equals zero! Thus results for the phase current /12

LT +13=-12

al View of the primary side b) view of the secondary side

IL1 It

R

Iy "

V-Connection =>
12" = 0§ (-L2)
IL2 I3 2~ . 3
y 4 L N
Figure 2.16: al primary phase currents IL1, IL2, IL3 according to amount and phase position

b) secondary phase currents IL1', IL2', IL3" according to amount and phase position

On the secondary side there are only two secondary phase currents available (here IL1" and IL3) whose
phase position is in conformity with the corresponding primary currents. By the connection of the secondary
circuits of both current transformers (V-circuit) a current path (IL2') is formed which conducts the geometrical
addition of the two secondary phase currents IL1" and IL3" (see Figure 2.16):

IL2" = IL1" + IL3’

=0, LT + 0, I3 with: i, = U, = U : current fransformation ratio of the current fransformers
=0T +13) with: IL1 + 113 == 2
=-0ll2

and represents the available value of the primary phase current IL2 correctly according to the amount.

Conceming the phase position, however, the sum current path IL2 formed in this way shows a phase shift of
180° | The correction of this phase shift must be carried out by a corresponding wiring of the measurement
inputs of the CSP2 so that the CSP2 defects the correct phase position of the primary phase current IL2 (for
this, see the following illustration for the V-circuit).
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Attention

The V-circuit can only be used under the condition that the mains can be considered earth faultless.
Provided that, the protfective functions as e.g. power direction protection (P>, P>>, Pr>, Pr>>) and

unbalanced load protection (12>, 12>>) can be applied. According to the setting of the pickup value
of the unbalanced load protection this protective function could also create an alarm at an earth fault
and perhaps lead to trip, as then the sum of the phase currents does not equal zero!

As with the V-circuit no real but only a simulated mains star point exists, also the earth over current
fime functions le> and le>> are only usable via a separate earth current defection with a ring core

fransformer (see Figure 2.18)!

The earthing of the current transformer secondary side can entail the same problems in the V-circuit regarding

the defection of the power direction as with the Holmgreen circuit. Also in this respect two circuits are given

as examples for which the CSP2 recognizes the positive power direction when the field parameter "CT dir =

O°" has been set.

Example a):

Current transformer with secondary nominal current of 5A and earthing of the transformer secondary terminals

ST.

I

L1
PI“ S1
P2 52

Figure 2.17: Two-phase current measurement winding 1:

44

L3 l

113 b

virtual Star Point

- current fransformer with secondary nominal current of 5A
- without earth current defection

3 Wiring of the e
Measurement Inputs
- CSP2
—» °—°—1A X7.2
. ———15A X7.3
N
- : — X7 .4
L1 | A x5
———a{5A X7.6
' 1N X7,
_/L2l PN EsT — > fi2'=-gl2 2] e=d1A X7.8
I‘ " ———d15A X7.9
P2 52 B
O—
-— N X7.10

- with earthing of the current transformer secondary ferminals S1

Transformer winding w1
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When using the V—circuit, an earth current defection is only possible via a direct measurement by a ring core

fransformer. The definition of the earth current via the phase conductors (see Holmgreen circuit) is not possi-

ble! The connection of a ring core fransformer occurs independently of the V-circuit.

Example b):

Current converter with secondary nominal current of 5A and earthing of the transformer secondary terminals

S2.

L1

PII‘ S1
P2 52

_Illl

Figure 2.18: Twophase current measurement by V-circuit winding 2:

TD_CSP2-T_HB_06.

Wiring of the  ~mmmmme
L2 L3 Measurement Inputs CSP2
o——1A X7.11
, G~ 5A X7.12
' .
1L I L o——o{N X7.13
o——<1A X7.14
; —15A X7.15
-— ' :
12'=-G12 SotolN x7.16
| ——1a x7.17
{5A X7.18
—’Lzl P1 s1 —>
I3 I3 —o——o N X7.19
P2 $2 <
— — 1A X7.20
le' : L o
_/le : o——a5A X7.21
N X7.22

virtual Star Point!

05_GB

- current transformer with secondary nominal current of 5A
- with earth current defection via wire ring core transformer

Transformer winding w2

- with earthing of the current transformer secondary terminals S2
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2.1.5 Digital Inputs (X4)

Description

The CSP2 disposes of optic decoupled inputs with own return lines. These inputs serve for the detection of
switchgear positions, further cubicle messages or signals from external protective functions [e.g. Buchholz re-
lays at the transformer, backward inferlocking efc.). The number of the inputs depends on the extension level
of the CSP2 used. The inputs are provided with bridge rectifiers for all specified auxiliary voltage ranges of
AC and DC (see chapter "Technical Data"). A bounce confrol of the input signals is realized by software. The
debounce confrol fime can be set for each input separately from O to 60,000 ms. Changes in the logic sfafes
are recorded with realtime stamps in the non-volatile event recorder.

o fenenna W alSlo)% € WSO 20z

HEEEREEREE

Digital Inputs

Figure 2.19: Detail digital inputs

Detection of the switchgear positions

For each switchgear which is to be monitored by the CSP2, there are at least two digital inputs provided,
one as check back signal for the position ON and the other for the position OFF. This makes possible the de-
tection and display of a fault or an infermediate position. For switchgears like circuit breakers additionally fur-
ther digital inputs can be used for the states i.e. »circuit breaker ready« »spring charged« »circuit breaker re-
moved«.

Switching mode of operation the digital inputs

The switching mode of operation (open/closed current principle) can be parameterized individually for each
input. In this case it will be parameterized if the input shall be recognized as active with or without voltage
applied. (For more details see chapter "Digital Inputs).

Operation ranges — response thresholds
Moreover, it is possible to set the response threshold for each of the inputs in two operation ranges

(high/low] (For precise threshold values see chapter "Technical Data’)
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Attention Danger!
For changing the pick-up threshold of a digital input, the cover plate must be removed off. Due to
this, there is the danger of getting an electric shock as live parts are no longer profected against
fouch.

The opening of the device for changing the thresholds of the digital inputs must only be carried out
if the device is free of voltage (dead bar) by specialized/trained personel.

Atfention has fo be paid that all voltage sources that are connected to the CSP2 are switched off.

e Measurement voltage,

o Auxiliary voltage (power supply)

e Auxiliary voltage of the digital inputs,

e Auxiliary voltage of the power oufputs and
e Auxiliary voltages of the signal relay circuits.

The corresponding safety regulations must be observed under any circumstances!

The digital inputs must be connected to the plug-in ferminals of row X4. All inputs are combined in several
groups. Each group disposes of a common refurn wire (COM| so that messages fom several voltage sources
with different pofentials can be processed separately. All inputs are galvanically uncoupled from the CSP de-
vice.

The position messages of the switchgears SG1 to SG5 are firmly assigned to the inputs of the first group (DI 1
to DI 10). The definition of the switchgears SG1 to SG5 as e.g. circuit breakers, disconnectors, switch dis-
connectors or earthing switches depends on the field configuration in each case. All further digital inputs can
be assigned with "input functions”, which start the function defined for them, when they are activated.

Examples:

e Assignable field messages (MCB trip, spring charged efc ),

e External protective functions [backward interlocking, blocking etc.,
e Messages from external protective gears (TRIP, Alarm) and

e Userdefined messages ('Function 1"to "Function 10')
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Terminal

No.
X4.1
X4.2
X4.3
X4.4

s : X4.5

roup

(fixed) X4.6
xX4.7

X4.8
X4.9
X4.10
X4.11
X4.
X4.
X4.
X4.
Group 2 X4.
X4.
X4.
X4.19
X4.20
X4.21
X4.22
X4.23
X4.24
X4.25
X4.26
X4.27
X4.28
X4.29
X4.30

DI Groups

1
1
1
1
1
1
1
1

O N O 0 A WO N

Group 3

Group 4

DI-No.

DIl

DI2
DI3
Dl4
DI5S
DI6
D7
DI8
DIo
DITO
COMI
DIT1
D2
DIT3
DI14
DI1S
Di1é
b7
D8
COM?2
DIQ
DI20
DI21
DI22
COM3
DI23
D124
DI25
DI26
com4

Digital Input

Function Assignment

,SG1 Signal 0"
,SG1 Signal I
,SG2 Signal 0"
,SG2 Signal "
,SG3 Signal 0"
,SG3 Signal I
,5G4 Signal 0"
,SG4 Signal I"
,SG5 Signal 0"
,SG5 Signal "

,Input Function”
,Input Function”
,Input Function”
,Input Function”
,Input Function”
,Input Function”
,Input Function”

,Input Function”

,Input Function “
,Input Function”
,Input Function”

,Input Function”

,Input Function *
,Input Function”
,Input Function”

,Input Function”

Table 2.6: Connection list of the digital inputs at CSP2-T5

COM:
Group 1:

Common refurn wire of a Digroup.
The digital inputs of this Di-group (DI1 to DITO) are reserved for the check back signals

Description

Position Switching Device 1: OFF
Position Switching Device 1: ON
Position Switching Device 2: OFF
Position Switching Device 2: ON
Position Switching Device 3: OFF
Position Switching Device 3: ON
Position Switching Device 4: OFF
Position Switching Device 4: ON
Position Switching Device 5: OFF
Position Switching Device 5: ON
Common return wire of group 1
assignable
assignable
assignable
assignable
assignable
assignable
assignable
assignable
Common return wire of group 2
assignable
assignable
assignable
assignable
Commeon return wire of group 3
assignable
assignable
assignable
assignable

Common return wire of group 4

(ON/OFF position) of the switchgear to be defected and are not available for variable
configuration. The allocation is firmly fixed by the field configuration.

Group 2...4:
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The allocation is variably configurable for user-defined additional functions ['Input functions')
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L+

DI-Hilfsspannungsversorgungen /
DI auxiliary voltage supply

L+

kurze Distanz (wenige Meter) /
short distance

)

«

)
«

lange Distanz /
long distance

)

«

DI1

DI 2

DI 3

DI 4

DI 5

DI 6

D17

DI 8

DI 9

DI 10

COoM1

DI 19

DI 20

DI 21

DI 22

COM3

X4.1

X4.2

X4.3

X4.4

X4.5

X4.6

X4.7

X4.8

X4.9

X4.10

X4.11

X4.21

X4.22]

X4.23

X4.24

X4.25

Figure 2.20: Connection of the digital inputs of a group

Each digital input provides two voltage ranges for the activation:

e lowrange:
e Highrange:

17t0 110V DC/19 10 110V AC
6510 300V DC or 7510 250V AC

The change onto the other range in each case is done by a jumper, which is placed on the top side of the
device and is accessible after removal of a cover plate [default: open = high). In this way each input can be

switched individually insensitive fo interference voltages.

Attention

Especially when using applications with long unshielded signal wires which are led from the periph-
ery to the digital input, inductive or capacitive coupling can cause undesired activation of the digital
input. Thus the default setting is always preset at the high range (jumper).
In general, when projecting there should be paid attention fo the fact that only shielded wires are

used for long signal lines in order to avoid the anfenna effect, which otherwise would be created!

Should only unshielded lines be available (specially in old systems), the following measures are to be
taken to eliminate the above mentioned EMC problems:

The contacts for signals to the digital inputs must be available as changeover contact (periphery)
so that in the unswitched stafe the normally closed confact conducts the signal line to the same
potential as that of the common return wire (see Figure 2.20). Thereby the arising anfenna effect

will be eliminated.
Use of a decoupling relay

Wiring of the digital inputs with corresponding RC-elements

TD_CSP2-T_HB_06.05_CGB
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2.1.6

Description

Analogue Inputs (X5)

Differing physical quantities can be acquired via analogue inputs. Constant measuring of the tfemperature is
very significant for the fransformer protection. There are three different types of resistance thermometers (sen-
sors) Pt100, Ni10O0 or PTC for measuring the femperature directly via analogue inputs. For this, however, it is
necessary fo adapt the infernal wiring of the respective analogue inputs (hardware] fo the used temperature
sensor by DIP swifches as well as a software adjusiment fo the effect that the measuring signals can be cor-
rectly inferpreted over the reference characteristic defined in the software. (see Chapter ,Temperature Supervi-
sion 91 and 92°).

Very offen tfemperature sensors are embedded in the secondary winding, especially where dry-type transform-
ers are used, and their screened wires are brought out for further processing of the measuring value.

Analogue DIP switches
Inputs/Outputs
Figure 2.21: Defail of analogue inputs with DIP switches
Choice of the measuring function
A”/‘Zi‘fr“e Type of Sensor Option | DIP Switch 2.1 DIP Switch 2.2 DIP Switch 2.3 DIP Switch 2.4
PT100 / Ni100 Q o E OFf H OFF H OFF H
- PTC (O - 30 kOhm) Q OFF H ON E OFF H OFF H
[AO—_ononT/f DDCC] / u OFF H OFF H o E OFF H
[0-10V DC] o off OFF n OFF W .
Type of Sensor Option DIP Switch 3.1 DIP Switch 3.2 DIP Switch 3.3 DIP Switch 3.4
PT100 / Ni100 Q - n OFF H OFF n OFF n
i PTC (O - 30 kOhm) a OFF H ON E OFF H OFF H
[AO:QQOOnTAA DDCC] / a o OFF W oA OFF W
[0-10VDC] u] off o OFF o OFF n o

Figure 2.22.: Assignment of the hardware function per DIP Switch
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Note
The current measuring ranges O — 20 mA or 4 — 20 mA and the voltage measuring range O -
10 V for detection of customer-side measuring quantities are not yet available in the CSP2-T!

Connecting method

Temperature-dependent resistors are used for measuring the tfemperature by the CSP2-T, but here it is possible
that the measuring result is distorted by the specific wire resistance when longer connecting wires are used. In
order fo compensate for this effect, the tfemperature sensors Pt100 and Ni10O are to be connected fo the
analogue inputs by the so called three-wire method. For that purpose an additional measuring line is to be
led from a sensor contact to the CSP2-T so that two measuring circuits are formed. Provided all three measur-
ing lines have an identical resistance value, the effect of the wire resistance is compensated for.

Pt100; Ni100 9 ¢¢ CSP2
Anal
X57 | - drs
X5.6
o] X5.5
o X5 | s
0— X5.3

Fig.: Three-wire connecting method Pt100 and Nil00

Due fo the fact that the resistance temperature characteristic (R-T Characteristic) of PTC sensors runs through a
relatively high-impedance resistance range, the resistance losses of the connection wires can be considered
insignificantly small and thus a compensation circuit is not needed. The sensor is fo be connected to ferminals

X5.8 and X5.6 or to X5.5 and X5.3.

PTC 9 CSP2
1
o X5.8
Analog
Ro—— X5.7 Input 2
X5.6
T X5.5
- X5.4 Ity
o— X5.3

Fig.: Two-wire connecting method PTC
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Important
The analogue inputs in the CSP2-T are to be connected to screened wires only. This is the
only way to prevent distortion of the measuring values due to coupled interference quanti-
ties.

Pt100 and Nil10O as well as PTC temperature sensors are resistors with positive temperature coefficient (so
called PTC resistors); i.e. when the temperature is rising, the internal resistance is increasing. Dependent on
the application, the PTC temperature sensors have different “rated turmn-off temperatures 9., “. The rated turn-
off femperature is defined by the manufacturer and it is the tfemperature where the sensor has the highest resis-
fance variation.

al b) c)
Chem
250
400
£ 350 : 2un -"’.‘
il
100 . 300 - o
5250 e
= 200
14 ann
150 .,..-""’
107~ 100 &
T P
I T R 50 |
-100 0 100 200 300 400 500 600 700 800 o <
T/°C 120 E-il a i jlia] -1 a
Fig.: a) Resistance temperature characteristic PTC

b) Resistance temperature characteristic Pt100
c) Resistance temperature characteristic Ni 100
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2.1.7 Auxiliary Voltage Supply (X6)

Voltage supply

The auxiliary voltage supply for the CSP2 has to be connected to the plug-in terminals X6. The wide-range

power pack of the CSP2 as well as of the CMP1 makes a special setting of the voltage level not necessary.

The auxiliary voltage must only be in the admissible range of

e 1910 395V DC or
o 2210280V AC.

The auxiliary voltage input is provided with its own rectifier so that polarity faults are impossible. The terminals

X6.1 and X6.2 as well as X6.3 and X6.4 are internally bridged. Therefore the terminal block X6 can also

serve as power supply connection for the CMPT.

Auxiliary Voltage

Earthing

Figure 2.23: Detail equipment auxiliary voltage supply

Earthing

The separately constructed screw-type terminals X7.1 serve for reliable earthing of the system. It is rec-

ommended to lead a conductor of 4 to é mm’ cross section from the earthing screw on a possibly direct

way to a common earth connection point.

Note

With regard fo the earthing connection as well as the connection of the auxiliary supply voltage, the

corresponding regulations must be observed.
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r R T -

| o CSP2

i N i earthing screw ferminals (device front side)
| :

i

' Ll

| [a

I

e S

| x6.4 |

e L+ 1

. X603 I : .
4 ___ voliage supply AC or DC (device top side)
| X6.2 :

T } L=

. X6 |

R

Figure 2.24: Connection of auxiliary voltage/earthing

Terminal

No.
X6.1
X6.2
X6.3
X6.4

X7.1

Auxiliary Voltage Supply of the CSP2

Connection of Supply
Voltage

=
=
L+
[+

PE

Aux.
Aux.
Aux.
Aux.

Earthing terminal for the CSP2/CMP1

Description

voltage +/~ for the CSP2
voltage +/~ for the CMP1
voltage —/= for the CSP2
voltage —/= for the CMP1

Table 2.7: Terminal allocation of the auxiliary voltage supply

54

Note

Infernally bridged:
Parallel Supply for the CMP1

Infernally bridged:
Parallel Supply for the CMP1

Infernally bridged:
Parallel Supply for the CMP1
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2.1.8

Description

Voltage measurement (X8)

The CSP2 is equipped with four voltage measurement inputs. Three are for the detection of the line-torline volt-

ages U12, U23, U31 or of the phase voltages UL1, UL2, UL3 and one for the defection of the residual volt-

age Ue.

Each measurement channel is completely galvanically decoupled and equipped with two connections which
are connected to the plug-in terminal strip X5.

Note

For measurement of line-to-line voltages all phase voliage transformers must possess the same secon-
dary nominal voltage! The residual voltage Ue can either be measured directly by the series connec-

fion of the three e-n-windings of the phase voltage transformer or be calculated from the measured

phase voltages.
Direct measurement (e-n-windings): for the residual voltage measurement channel other

Calculatory determination:

nominal voltages can be selected than for the phase

voltage measurement channels.

The fourth voltage measurement channel is nof necessary!

Voltage

Measuring Inputs

Figure 2.25: Voliage measurement inputs

Terminal

No.

X8.1
X8.2
X8.3
X8.4
X8.5
X8.6
X8.7
X8.8

Voltage measuring inputs

Measurement LN

Wiring of the measur-

ing inputs
Lline Conductor L1
Neutral Conductor
Lline Conductor 12
Neutral Conductor
Lline Conductor L3
Neutral Conductor
da (formerly ,e”)

dn (formerly ,n")

Primary measured
quantity

Phase voltage UL1
Phase voliage UL2

Phase voltage UL3

Table 2.8: Terminal allocation for voltage measurement

TD_CSP2-T_HB_06.05_GB

Measurement L1

Wiring of the
measuring inputs
Line Conductor L1
Line Conductor 12
Line Conductor 12
Line Conductor L3
Line Conductor L3

Line Conductor L1

Residual Voltage Ue

Primary measured quantity
Linetoline voliage U12
Linetoline voltage U23

linetoline voltage U31

Measuring
range

0...230V

0...230V

0...230V

0...230V
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Earthing of the secondary windings of voltage transformers;

The secondary winding of a voltage transformer must be earthed one-sided according to the standard of
IE60044-2. On one hand, this serves as a profective measure, as in case of a breakdown of the coil insula-
fion between the primary and the secondary side, the mains-side voltage would occur at the secondary side.
Consequently, the operating personnel would be endangered. On the other hand, a defined reference point
for the measurable quantities will be created from the measurement technique standpoint by the earthing of
the secondary windings, and inductive inferference voltages will be earthed. The earthing of the secondary
ferminals must be carried out, as a rule, according to the circuit examples as follows:

Considerations of the rofation field direction of the impressed mains voltage

The mains voltages provided by energy supply utilities have a constant amplitude in normal operation as well
as a fixed frequency (mains quality] and carry as a rule a clockwise rotation field. However, there are regions
in which the mains field rotates anti-clockwise.

Depending on the rotation field direction of the mains voliages, the phase voliages ULT, UL2, UL3 as well as
the line-to-line voltages U12, U23, U3 (line fo line voltages) thus have the following phase positions:

a) b)

1(A) 1(A)

anti-clockwise
field rotation of the
U3] Mainsvoltages

clockwise field
rotation of the mains
U1z voltages

3(c) U23 2(8) 2(B) 23 3(c)

Figure 2.26: Phase position of the phase and line-to-line voltages in a the clockwise rotation field (ABC)
b) the anti-clockwise rotation field (ACB)

The phasor diagram in general presents a fime snap-shot of the rotating voliage vectors. Here the position of
the voltage vectors corresponds to the phase displacements of the individual voltages in relation to each
other. The rotation direction of the voltage vectors proceeds in electrical engineering anticlockwise and is de-
fined as "mathematically positive".

The sinusoidal wave form of the phase voltages u,[f] and linetoline voltages u(f) result from the phasor dia-
gram of the voltage vectors.

A comparison of both systems shows that in the anfi-clockwise rotation field the wave form of the phase vol-
ages UL2, UL3 (and thus also their line-fo-line voltages U23, U3 1) in relation to the clockwise rotation field
(phase sequence: (phase sequence: L1 — [2 — 3] result in the phase sequence: L1 — L3 — (2.

Note
In the case of the anfi-clockwise rofation field of the mains voltages the changed phase sequence has
an effect on cerfain protective functions and the display of measurement values! Therefore it is neces-
sary to adapt the CSP2 system fo the actual rofation field direction. This can be done by the system
parameter Rt.field of the submenue “field settings”.
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clockwise rotation of the mains
voltage ULN

ullf)  ul2() uL3(
/ / /

ui2 >
t
(mathematically positive
rotation direction of the
voltage vectors)
uLL

|

t

Y u23
t=0
Figure 2.27: a) clockwise rotation field vector diagram: - instantaneous display of the rotating voltage
vectors for t = O- wave form of the phase
and linetoline voltages.
Anti-clockwise rotation field of the A 0 o3 i
- v v v
mains voltages ULN / / /
u23 A
o
t
(mathematically positive =0
rotation direction of the
It t
voltage vectors) T ul2() u3T(H u23(
ot uu / / /
|-

o

t

t=0
Figure 2.28: a) anticlockwise rotation field vector diagram: - instantaneous display of the rotating voltage vectors for t = O

- wave form of the phase and line-to-line voltages
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'"Measurement of the phase-to-neutral voltage LN or “Measurement of the line-to-line voltage LL” at the meas-
urement location

Medium voltage systems are in general configured as three-wire systems. According to quantity and type of
the voltage fransformers used, either a secondary fourwire system or three-wire system can develop af the
measurement location (mounting point of the voltage transformers).

A secondary fourwire system can only be constructed with three single-pole insulated phase voltage frans-
formers, in which the secondary measurement coils (a — n) are earthed at the terminals n so that an image of
the star point results. This serves for direct measurement of the phase voltages ULT, UL2, UL3 (measurement
IN).

A secondary three-wire system can either be derived from the fourwire system (no connection of the n-wire fo
the CSP2) or be realized by use of two double-pole insulated line-fo-line voltage tranformers in V-circuit. In
case of the three-wire system, the line-fo-line voltages U12, U23, U31 are measured directly (measurement

LL).

Remark
In case of unearthed systems (three-wire system with star point not neutral earthed) the "Measurement
[N"is not to be recommended, as the secondary-side sfar point is no image of the primary-side star
point. Due to this degree of liberty of the measurement system the phase voltages can tum info any
values although the linetoline voltages are fully in the normal range. False tripping by over- or under
voltages as well as inconsistent measurement values due fo a high harmonics content by the circling
star point could be the consequence.

Setting of the voltage transformer ratios in the CSP2

For a correct calculation of the secondary voltage measurement values by their corresponding primary values,
it is necessary to set the fransformation ratio of the voltage fransformer in the CSP2.

The setting of the (always the same] fransformation ratio of the phase voltage fransformer is carried out in the

three-pole method (three measurement inputs) via the common field parameter "VT pri." for the primary line-to-

line nominal voltages, and "VT sec.”for the secondary nominal lineto-line voltages.

The setting of the (always the same) fransformation ratio of the voltage transformer for earth fault defection
(earth voltage transformer) is carried out in single-pole method (one measurement input] via the field parameter
"EVT pri" for the primary nominal linetorline voltages, and "EVT sec” for the secondary nominal voltages of the
auxiliary windings for earth fault detection (da — dn).

Attention
Usually transformer manufacturers indicate the transformation ratfios of a voltage transformer with two
secondary measurement windings in the following way:

prim. lineto-line voltage /V3: sec. linetorline voltage (da-/V3 : sec. linetorline voltage (da — dn)/3

Example: voltage transformer with two secondary auxiliary windings with different transformation ra-
tios concerning the secondary measurement windings

10kV/V3 : sec. 100V,/V3 : 115V/3

When setting the primary nominal voltage as well as the secondary nominal voltages of the voltage
transformer, the factors , 1,/v3” and ,3" must not be included!

These factors are taken into account automatically via the software of the CSP2 according to the set-
ting of the field parameter "VT con" for the measurement circuit of the phase voltage transformers
(measurement LN or LL) as well as the field parameters "EVT con" depending on the processes for de-
tecting the residual voltage (direct measurement or calculatory determination based on the measured
phase voliages).
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Example: Seftings of the field parameter for the above mentioned voliage transformers

VT prim = 10000” LEVT prim = 10000"
VT sec = 100" LEVT sec =115"
Mcon =Y/A/V/no VT" LEVT con = calculate/open A/no EVT”
VT loc = W1 busbar LEVT loc =WIi
=WIT. =W2"
=W2Tr.
= W2 busbar”
Attention

The measurement ranges of the voltage measurement inputs lie in each case between O and 230 V.
Should e.g. voltage transformers with a secondary nominal voltage of 230 V be used, the setting of
the field parameters "EVT sec” would have to be 230 VI This means, however, that overvoltages will
not be detected any more by the CSP2!

For the application of the voltage protection functions U> and U>> this signifies a reduction of the
maximum setting of the response values on 1 x Unl Would the response values be selected higher,
the active protective steps would never be able to frip!

As a rule, the voltage transformers possess, however, secondary nominal voltages of 100 respec-
fively 110V so that a detfection of overvoltages is possible without problems.

Defection of the residual voltage Ue

Direct measurement of the residual voltage Ue

For a direct measurement of the residual voltage Ue, three voltage transformers must be present which dis-
pose each of an additional measurement coil (da — dn, former designation: e — n) for earth foult defection.
These auxiliary windings are connected in series (open delfa connection) and led to the fourth voltage meas-
urement input of the CSP2. The direct measurement of the residual voltage is thus independent from the meas-
urement of the phase or lineoline voltages (measurement LN respecively measurement LL)!

Calculatory determination of the residual voltage Ue

When using voltage transformers with only one measurement winding (a — n) each, the residual voltage can-
not be measured directlyl However, there is the possibility to calculate the residual voltage Ue from the meas-
ured phase voltages ULT, UL2, UL3. This requires, however, a secondary fourwire system (measurement LN
fo which the voltage measurement inputs of the CSP2 will have fo be connected in star connection!
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Secondary four-wire system [measurement LNJ: threephase measurement of the primary phase voltages
The three-phase measurement of the phase voltages ULT, UL2, UL3 occurs via three single-pole insulated
phase voltage transformers whose measurement windings (a —n) are connected fo the corresponding meas-
urement inputs of the CSP2.

The linettodline voltages U12, U23, U3 1 in this case are calculated from the phase voltages!

Wiring of the measurement inputs of the CSP2
For a three-phase measurement of the phase voltages, the measurement inputs of the CSP2 must be con-

nected in "star connection" to the four wire secondary system.

Example a):
Three-phase voltage transformer with only one secondary measurement winding (a — n) each

Primary Side of VT «— | —— Secondary Side of VT

L1 L2 L3 | Wiring ofthe v
Measurement Inputs
|
P2
A N | n a Ly oo cs
N K —o X8
| u12' o L2 . I
I u : .
L | I ——  X8.3
! u23' L3 5 o _Xe4
—— | I — : —d X85
uiz | N ~. . | X8.6
uLrt ut2' uL3’ : :
23 | o o+ x87
usi — °—'—° — X8.8
uLi
vy oo
uL3
Figure 2.29: Three-phase voltage measurement - three single-pole insulated voltage transformers: four wire secondary system

- wiring of the measurement inputs: "star connection”
- no auxiliary windings (da-dn) for earth fault detection!

Defection of the residual voltage Ue

With this circuit no direct measurement of the residual voltage Ue is possible, as here the voltage transformers
do not have secondary measurement windings (da — dn) for earth fault defection! However, the CSP2 can
determine the residual voltage by calculation of the geometrical addition of the measured phase voltages.

Required settings of the field parameters and protective parameters (should the latter be necessary):

Four wire secondary system

Parameter Adjustment Note Classed as
Fiold Parameter VT con Y Measuring of phase voltages Compulsory!
EVT con ,geometrical addition” Computation of Ue Compulsory!
Voliage LN Pick-up value of acfive protection function, Ontionall
Protection Parameters ovaluate nolag refers fo phase voltages P 4
(U>, U>>, U<, U<<] . Pick-up value of active profection function,
,Voliage LL Recommend.

refers fo lineoline voltages

Table 2.9: Parameter seffings in "star connection” without measurement of the residual voltage Ue
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Example b):

Three-phase voltage fransformer with two secondary measurement windings (a — n and da - dn) each

Primary Side of VT <«— | ——> Secondary Side of VT

Wiring of the

I
n 12 13 | T
| measurement inputs
s nl o N CSP2
' —o1  X8.1
! de ur2' m]’u e
| - —a  X83
, 23 3 >o——o X84
UI2 ! | " : o X8.5
] s | UL U2 UL’ e
= | £ o x87
usi | o X8.8
| Ue' M ... ..
un | =
uLz | 77777777777777
us i
Figure 2.30: Three-phase voltage measurement: - three single-pole insulated voltage transformers: four wire secondary system

- wiring of the measurement inputs: "star connection”
- with auxiliary windings (da-dn) for earth fault defection

Defection of the residual voltage Ue

With this circuit the residual voltage Ue is measured directly via the open delta connection of the auxiliary
windings (da — dn). However, altematively the CSP2 can defermine the residual voltage by calculation of the

geometrical addition of the measured phase voliages.

Required settings of the field parameters and if necessary profective parameters:

Four wire secondary system (measurement of Ue)

Parameter Adjustment Note
VT con Y Measurement of phase voltages
Field parameter ,Open Delta” Direct measurement of Ue
EVT con T
,,geomi;.n/l/n acdt Caleulation of Ue
Voliage IN" Pick-up value of the active protection function refers
Prot. parameter el to phase voltages
(U>, U>>, U<, U<<) Vollage 11" Pick-up value of the active protection function refers

fo linetoline voltages

Table 2.10: Parameter seftings in "star connection" with measurement/calculation of the residual voltage Ue
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Secondary three-wire system (measurement LL): three-phase measurement of the primary line-to-line voltages
The three-phase measurement of the line-foline voltages UT12, U23, U31 occurs via three single-pole insu-
lated phase voltage transformers whose measurement windings (a—n) are connected to the corresponding
measurement inputs of the CSP2.

The phase voltages ULT, UL2, UL3 in this case cannot be calculated from the lineto-line voltages U12, U23,
U31, as here the CSP2 has no reference point for the phase volfages!

Wiring of the measurement inputs of the CSP2
For a three-phase measurement of the phase voltages, the measurement inputs of the CSP2 must be con-

nected in 'delta connection” to the secondary three-wire system.

Example a): Three-phase voltage transformer with only one secondary measurement winding (a — n) each

Primary Side of VT «—— | —> Secondary Side of VT

L1 L2 L3 | Wiring of the  rommmmmmees
measurement inputs
I
CSP2
A N | n a 2 .NLLL
| L1 .
—0—a  X8.1
| Uro' gsrlz : C:— X8.2
I J . .
| —d— X8.3
i U23' T 1N i::
yiz ! : —o——a{  X8.6
3 uz3 | o—oa{ X87
usi .
— i o—=o—  X8.8
Ull | =
vy
uL3
Figure 2.3 1: Three-phase voltage measurement: - three single-pole insulated voliage transformers: three-wire secondary system
- wiring of the measurement inputs: "star connection”
- no auxiliary windings (da-dn) for earth fault detection!
Defection of the residual voltage Ue
A calculation of the residual voltage Ue is not possible here!
Required settings of the field parameters and if necessary profective parameters:
Three wire secondary system
Parameter Adjustment Note Classed as
Field Parameters VT con LA Measurement of lineo-line voliages Compulsory!
Protect. Parameters sl Voliage LL” Pick-up value of the active protection function Compulson]
(U>, U>>, U<, U<<) ” 9 refers fo linefoline voltages puisory:
Protect. Parameters Ue>, : L Protection elements must not be activated,
Function Linactive : ; Compulsory!
Ue>>) they are ineffective |
Protect. Parameters Ue Block - acfive” Ue must not be used as additional frip criterion Compulsorvl
[non-direct.: le>, le>>) ! because Ue cannot be identified | puisory:
Protect. Parameters Direction - acfive” Ue must not be used as criterion for defining the Compulsorvl
(directional: le>, le>>) ! direction, because Ue cannot be identified | puisory”
Table 2.11: Parameter seftings in 'delta connection” without measurement//calculation of the residual voliage Ue
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Example b) Three-phase voltage fransformer with two secondary measurement windings (a—n and da-dn)
each

Primary Side of VT <«— ! —> Secondary Side of VT
Wiring of the ~ rommmmmeme o

L1 L2 13 ! Measurement Inputs
A N | dn n a L'I\ csh2
! ——0—o-  X8.1
! o ur2' w”u C:_ X6
| — —H| X8.3
! vy s | T
Uiz ! | : —H] X8.5
= ' —o——o X84
yzs | e —a{ X87
3T ! o] X8.8
uLr ! =
uL2 | ,,,,,,,,,,,,,,
u3 i
Figure 2.32: Three-phase voltage measurement: - three single-pole insulated voliage transformers: three-wire secondary system

- wiring of the measurement inputs: "delta connection’
- no auxiliary windings (da-dn) for earth fault detection!

Defection of the residual voltage Ue

With this circuit the residual voltage Ue is measured directly via the open delta connection of the auxiliary
windings (da — dn)!

A calculation of the residual voltage Ue from the phase voltages is not possible here!

Required settings of field parameters and protective parameters

Three wire secondary system (measurement of Ue)

Parameter Adjustment Note Classed as

: VT con A" Measurement of lineo-line voliages Compulsory!
Field Parameters . v : ne vollag pusory
EVT con ,Open Delta” Direct measurement of Ue Compulsory!

Protect. Parameters
(U>, U>>, U<, U<<)

Pick-up value of the active protect. function refers to

evaluate ,Voltage LL" ) )
linefoline voltages

Compulsory!

Table 2.12: Parameter setting for ,Delta Connection” with measurement of the residual voltage Ue
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Secondary three-wire system [measurement LL): two-phase measurement of the primary lineto-line voltages

In this case the secondary three-wire system is formed only by two two-pole insulated voltage transformers, in
which the secondary measurement windings (a-b) are connected in "V-connection" o the corresponding meas-
urement inputs of the CSP2! In this way the lineto-line voltages U12 and U23 can be measured directly. The
calculation of the third lineo-line voltage U3 1 is carried out indirectly via the measurement of the geometrical
addition of the lineto-line voltages U12 and U23, which has been formed by the two (V-circuit) measurement
windings.

The phase voltages ULT, UL2, UL3 also in this case cannot be calculated from the lineoline voltages U12,
U23, U31, as here the CSP2 has no reference point for the phase voltages!

Wiring of the measurement inputs of the CSP2
For a two-phase measurement of the linetorline voltages, the measurement inputs of the CSP2 must be con-
nected in 'della connection” to the three wire secondary system.

Example: Two linetoline voltage transformers with only one secondary measurement winding (a-b) in Vconnection
each

Primary Side of VT <—— | —— Secondary Side of VT

Wiring of the oo
Measurement inputs

|
i \ CSP2
i :

L1 L2 L3

I
Ala a1 ] X8.1
u12' TS C:_ X2
I U : :
B | b I . - X8.3
A a u23' T —a X84
U L3 . .
I | l | 3 : —q- X85
urz B, Hb P ool X806
uzs | D] x87
U1 — o—o- X838
Figure 2.33: Two-phase voltage measurement: - two two-pole insulated voltage fransformers: three wire secondary system

- wiring of the measurement inputs: "delta connection"
- no auxiliary windings (da-dn| for earth fault defection!

Defection of the residual voltage Ue
A calculation of the residual voltage Ue is not possible here!

Required settings of the field parameters and protective paramefers:

Three wire secondary system (V-connection)

Parameter Setting Remark Classed as
Field Parameters VT con N Measurement of the line-foline voltages Compulsory!
Protect. Parameters ol Voliage LL” Pick-up value of the active protect. function Compulson]
(U>, U>>, U<, U<<) , 9 refers fo the linetoine voliages puisory”
Profect. Parameters . . - Protection steps must not be activated,
Function Linactive : ’ Compulsory!
(Ue>, Ue>>) they are ineffective |
Protect. Parameters Ue block N Ue must not be used as additional frip criterion Compulson]
[non-direct.: le>, le>>) , because Ue cannot be identified | puisory:
Protect. Parameters Sheion N Ue must not be used as criterion for defining the Compulson]
(directional: le>, le>>) , direction, because Ue cannot be identified | puisory:

Table 2.13: Parameter seftings in "delta connection" without measurement,/calculation of the residual voliage Ue
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2.1.9 Signal relay outputs (X2)

Description

The signal relays serve for further processing (parallel wiring) of messages or protective functions [e.g. back-
ward inferlocking). Each signal relay is provided with a pofentiaHree changeover contact, i.e. a further proc-
essing as normal closed contact or normal open contact only depends on the connecting.

All signal relays can be parameterised variably with up to 16 defined output messages. The output messages
connected to a signal relay are linked by OR-operation, i.e. if one of these functions becomes active, the re-
lay switches the contacts.

Signal Relays

e

@ SELFTEST
® CONIEDLEE

| FEEI
@) | =a-

Figure 2.34: Detail view of signal relays
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The following illustration shows the signal relays with their confact assignment:

CSP2

X2.1

X2.2

X2.3

K11

X2.4

X2.5

X2.6

X2.7

X2.8

X2.9

X2.10

X2.11

X2.12

X2.13

X2.14

X2.15

X2.16

X2.17

X2.18

A (S S S S S A S S A S E

Figure 2.35: Connections of the signal relay of CSP2-T25

Attention
A direct confrolling of switchgears (e.g. frip of a circuit breaker] via the signal relay contacts should
be avoided because of the electrical dimensioning of the changeover confacts (pay affention to max.
switching capacity of the signal relay confacts!) and the longer response time of the signal relay!
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Terminal ~ Potential free  Name of the
No. Contacts signal relay

Assignment of the Output Function

{0 General Alam (Default Sefting Woodward)

,General Alarm (Default Setting Woodwar
20 LI Conize K12 (can be configurated with up fo 16 output messages: OR-operation (logic|)
X2.6 Floor Contact

X2.10 NO Contact
X2.11 NC Contact K14 (can be configurated with up fo 16 output messages: OR-operation (logic|)

X2.12 Floor Contact

X2.16 NO Contact
X2.17 NC Contact K16 (can be configurated with up fo 16 output messages: OR-operation (logic|)

X2.18 Floor Contact

Table 2.14: Contact assignment of the signal relays
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2.1.10

Communication interfaces

Overview
The SYSTEM LINE disposes of a high compatibility for connection of the different communication levels
(SCADA respectively multi-device communication). For this purpose the basic unit CSP2 offers a number of dif-
ferent (partly optional] communication interfaces via which dafa can be exchanged with the periphery.

Communication Options: Interfaces and Data Protocols

Interface Name
FO1,/TxD
Al FO1/RxD
FO2/TxD
K16 FO2,/RxD
X9 RS232*
X10 CANI1
X11 CANI1
X12 RS485

Phys. Properties Dzl el iy

Connection
FOC up to 2 km
(CSP2-L: optionally up to 20 BFOC 2,5 (ST®)
km)

FOC up to 2km BFOC 2,5 (ST®)

Electrical 9-pole D-SUB

Electrical 9-pole D-SUB

Electrical 9-pole D-SUB

Electrical 9-pole D-SUB

Table 2.15: Summary of Communication Options in the CSP2

*

Protocol Type

CSP2-T

IEC 60870-5-103

MODBUS RTU

PROFIBUS DP

SEG Protocol
Internal System Bus

Internal System Bus

IEC 60870-5-103
MODBUS RTU

PROFIBUS DP

= optional
cover of the basic unit
X9 X10 X11 X15 X15
RS232 CAN 1 CAN'1 FO1/ RxD| [FO1/ TxD

~

oocoo
00Qo00

o000
00000

oocoo
00000

QQooQ
RS485

O O
O O

X16 X16
FO2/ RxD| |FO2/ TxD

service access

Figure 2.36: Communication interfaces for the CSP2
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Primary communication level: CSP2 — SCADA

At the primary communication level the SCADA is in the foreground. According fo region and application
there exist af present different philosophies for data exchange which with respect to the degree of demand for
safety, data redundancy and information content require different types of protocol.

In the CSP2 three types of data protocol are provided at present:

e [|EC 60870-5-103
e PROFIBUS DP
e  MODBUS RTU

Note
The devices of the SYSEM LINE contain only the communication interface (hardware) ordered on the
basis of according to the order form as well as an adapted software of the CSP2 adjusted to the de-
sired data protocol for connection to the SCADA-system. The SCADA-system is not included in the
scope of delivery.

Physical connection of the CSP2 to the computer of the SCADA-system

For the physical connection (interfaces) of the devices fo the computer of the SCADA-system the customer ef-
ther desires electrical or fibre optic communications. In order to fulfill both requirements here too, the CSP2
can either be equipped with an electrical RS485 inferface or alternatively with a transmit and receive module
for the connection of two fibre optics (FO).

Attention
Depending on the desired type of protocol and the physical interface variant, the data fransfer to the
SCADA occurs either via the interfaces X15, X16 or X12 [see Table 2.15)!

Remarks to the communication variant "Profibus DP/RS485 respectively FO"

By opening the cover of the service access, three LED-displays become visible which give information about
the status of communication between master and slave. This is e.g. very useful af the commissioning of
CSP2/CMP1-systems in order to control the communication to the connected automatization system.

Functions of the LED-displays in the inspection access
Only after recognizing a connected PROFIBUS-Master, the two green LEDs (1 and 2) light up. If an internal
disturbance occurs, the LED "Error” (3) lights up red.

e LEDIT: This LED is permanently lit green when the communication connection between the CSP2
(slave) and the automatisation system (master) has been established.

e LED2: This is a temporary display. The LED only lights up green when master and slave have exchanged
dafa.

e LED 3: When the auxiliary supply voltage is switched to the CSP2, the LED "Error" begins to light, as the
communication has not yet been esfablished. Only when the boot phase of the CSP2 has been
finished and the communication fo the automatisation system funcfions correctly, the LED "Error"
goes off.
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/ Inspection access CSP

Battery

+
[ 64-pole VG-Interface ‘:
3 2 1

/ 3 2 1)

LED - Error (red) LED - Data Exchange LED - System OK (green)
No Data Exchange (green) Connection Profibus Master

Figure 2.37: Opened service access CSP2

Secondary communication level: CSP2/CMP1 - PC/Notebook.

On the secondary communication level operation of the CSP2/CMP1-systems can be carried out via the
PC-software SL-SOFT. For this, the PC/notebook can be directly connected to the correspondingly provided
R232-inferface of the CSP2 via a zeromodem cable.

Note
The required parameter settings for the different communication variants are freated in detail in chap-

ter "Main menu of the CSP2".
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2.1.10.1 FO-Interface (X15)

Description

The optional inferface X15 is provided for connecting two fibre optics (FO) to the CSP2, one of which serves
as a transmission line (FO1/TxD), the other as a receiving line (FO1/RxD):

FO1: Fibre Optic 1" [identification of the upper FO-module (see Figure 2.38) )

RxD:  ,Receive of Data”
TxD:  ,Transmission of Data”
Attention

According fo the different types of devices, interface X15 is used
e transformer protection CSP2-T for the communication to SCADA-system

[see Table 2.15) |

Interface X15 for SCADA communication in transformer protection CSP2-T

In the fransformer protfection system the inferface X15 serves for connecting the CSP2 to a central computer of
the SCADA-system via fibre optic (FO).

Table 1.5 "Overview of the communication option in CSP2" shows that via interface X15 only the data tele-
grams of the following profocol types can be processed:

e |EC 60870-5-103
¢ MODBUS RTU

(communication option PROFIBUS DP: see chapter. ,FO-interface X16” 1)

X15/RxD (FO)
X15/TxD (FO)

® Receive Data from Send Data to
[ SCADA = SCADA

Figure 2.38: CSP2 interface X15
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Range of the FO (fibre optic}module and max. FOlength

In general the maximum range depends on the minimum transmission and reception power of the FO-module

at which the input or output signals can sfill be detected. As the minimum fransmission and reception power is
in a reciprocal relationship to the fofal affenuation of the communication distance, it results in a maximum line

attenuation from which the maximum FO-ength (single length) can be calculated via the specific fibre opfic at-
fenuation.

The maximum fotal attenuation (k) of the communication distance depends on:

e the specific aftenuation (@) and the length of the line fibre used (the technical data (in dB/km) of the
manufacture has to be taken into account),

e the fransmission method of the fibre opfic signals and thus the kind of line fibre used (mulimode or mono-
mode],

e the attenuation of the connection plugs (i, = max. 1 dB for a plug connection),

e the affentuation (i, = max. 0.3 dB) due fo aging of LED

e the atfenuation (k,) due fo the number (N) of the splices on the fibre optic distance (depending on the
quality of the implementation, an additional aftenuation of up to 1 dB per splice must be taken into ac-
count).

For determining the max. FO-ength for each distance, the following formula can be used as an approxima-
fion:

|FOmcx = (KT000| - K] - KQ - N X K3) / @

Max. FOlength
From the minimum fransmission and reception performonce, a maximum total attenuation of the communica-
tion distance of 10 dB results for his FO-module.

Example:
Supposing the FOs have been mounted without splices, and without taking info account the affenua-
fion for the end plug connections [e.g. 2 x 0.85 dB| and the attenuation by LED-aging effects [e.g.
0,3 dB), a maximum line attenuation of 8 dB exists.
Commercial fibre optics [multi-mode fibers) in general show a specific attenuation between 3 and 4
dB so that the max. line length of the FOs is between 2.7 and 2.0 km.
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2.1.10.2 FO-Interface (X16)

Fibre optic (SCADA)
The optional inferface X106 is also provided for connecting two fibre optics (FO) to the CSP2, one of which
serves for transmission (FO2/TxD), the other for receiving data (FO2/RxD):

FO2: Fibre Optic 2" [identification of the upper module (see Figure 2.38) )
RxD:  ,Receive of Data”

TxD:  ,Transmission of Data”

Via inferface X16 only data protocols for the SCADA communication can be transmitted. (see Table 2.15)!

SCADA
A A
X16/RxD Profibus DP (FO) ——
e X2 X0 | X —— | é/TXD Profibus DP (FO)
RS232 CAN 1 CAN 1 [
OB ofMe vl o | i
I. Receive Data from Send Data to
[ SCADA == SCADA
Figure 2.39: CSP2: SCADA communication X16
Attention
e Transformer protection CSP2-T: Due to special hardware prerequisites for using
PROFIBUS DP
as datfa protocol, the SCADA communication can only be
realized via inferface X16!
Note

The FO-module used for interface X16 is the same as the FO-module of the interface.
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2.1.10.3 RS232 PC-interface (X9) (in preparation)

PCeinterface with RS232 protocol

With the @-pole Dsub-plug a PC/laptop can directly be connected via a zeromodem cable. For exchange
of data with the CSP2, the operation software SI-SOFT (parameter sefting and evaluation software) is re-

quired.
PIN Function
2 TxD
3 RxD
5 Ground
Socket housing Shielding

Attention

The maximum line length of the zero-modem cable is 5 m! The line should in any case dispose of a

shielding in order to avoid interference effects.

X8 X10
AS23z CAN 1

& B oo . =

r

== PC-Interface:

RS232

Figure 2.40: CSP2: PC-inferface RS232 (in preparation)
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2.1.10.4 CAN-BUS-interfaces (X10/X11)

CAN-BUS communication between CSP2 and CMP1

Two Q-pole D-sub-sockets are provided for communication between CMP1 and CSP2. Both connectors of the
CAN-BUS are internally feeded through so that the CSP2 can be connected without any problem to a bus
system (multi-device communication).

Optionally both sockets (inferfaces can be used as input or output.

PIN Function
2 CAN - ,low"level
7 CAN - ,High"level
6 Ground and shielding
Socket housing Shielding

CAN-BUS multidevice communication for PC attachment

In order to be able to attach a stationary PC to the CSP/CMP systems, a CANHieldbus network can be con-
structed, in which up to 16 CSP/CMP systems can be included in. VWhen the CSP2 is the last device in a
CAN-BUS system, the bus must be terminated with a resistance of 120 Q at the plug left free across the ter-
minals 2 and 7. The can bus cables that are delivered with the CSP devices (for the communication between
CSP2 and CMP1) are equipped with the ferminating resistor at each end.

For building a multi-device communication according to variant 1 or variant 2 (see chapter "CSP2 multi-
device communication), the resistances must be removed from the corresponding spots of the cases so that
they are sfill only existent at the start and at the end of the CAN-BUS.

CAN-BUS-Interfaces

Figure 2.41: CSP2: CAN-BUS-interfaces (internal system bus)

Note
When using only one CMP1 within the CAN-BUS system, a corresponding sefting via the parameter
'single CMP" [single CMP] in the CSP2 must be carried out (for details see chapter "CAN-BUS").
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2.1.10.5 RS485-interface (X12)

SCADA-interface

The physical connection of the CSP2/CMP1 systems to a SCADA system can optionally (use order form) also
be carried out in an electrical version via an RS485-bus system. For this, the optional interface X12 is pro-
vided at the CSP2. Independent of the unit type of the CSP2 all available data protocol types can be trans-
mitted.

PIN Function
;lfgiousmg Earthing/Shielding
3 RxD/TxD — P (,High"level)
(5) DGND (Ground)  [neg. potential of the supply voltage)
(6) VP ([pos. potential of the supply voltage)
8 RxD/TxD - N (,Low"level)

Due to its simple wiring and the high transmission rates the communication via RS485 is used most.

Construction of the bus system

The communication to a higher level control system (e.g. automation system with PLC) is carried out here via a
shielded twisted pair cable with @-pole SUB-D plugs. For the multi-device communication, the can-bus is feed-
through (parallel wiring) in order to ensure that the communication to SCADA still works if one device is faulty

Attention
The implementation of the wiring must correspond to the valid recommendations and regulations in
order fo prevent transmission problems already in the beginning!

It is possible to buy can-bus cables that offer the possibility to switch the terminal resistors on and off (please
refer fo (please refer to the illustration on the next page.

Terminal Resistances
Data protocol
R1 R2
I[EC 60807-5-103 120 Q 7500
MODBUS RTU 120 Q 7500
PROFIBUS DP 2200 390 Q

Table 2.16: Wiring and bus termination for the RS 485 transmission

Up to 31 CSP2 devices can be included into one bus system. The line used for data fransmission should be
shielded in order to prevent disturbance inferferences.

Data transmission rates and maximum line length
The maximum length (range) of an RS 485 bus sysfem is dependent on the fransmission rate

(see Table 2.17):

Transmission rate of a RS485 bus-system

Transmission rate (Kbaud) Q.6-93.75 187.5 500 1500 12000
Range of transmission (m) 1200 1000 400 200 100

Table 2.17: Range of transmission depending on the fransmission rafe
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BUS-Terminal Resistance

RS485 - Bus
(2-wire, shielded)

X12
RS485

X12
RS485

[ =]
L=
[ F ]

Slave: X

CSP2

Figure 2.42: Wiring and bus termination for the RS-485 communication

Attention
The installation and wiring must correspond to the valid recommendations and regulations in order to
prevent transmission problems!
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2.2 Operating and display unit CMP1

In the following the connections and communication inferfaces of the operation and display unit CMPT will
be explained.

« SYSTEMOK
* ALARM

« TRIP w
Bl Operating Keys
. &

Communication Interfaces
RS232

v Operating Keys I ENTER

Communication Interfaces ' Auxiliary Voltage Supply /
CAN / RS232 Signal Relays

Figure 2.43: Front plate CMP1-120
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2.2.1 CMP dimensions
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Figure 2.44: Dimensional drawing of CMP1-1 for feeder protection (all dimensions in mm)
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When using a cable channel, approx. 50 mm space must be left af the cabinet bottom for the sub-D plug
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2.2.2 Dimensional drawing of the front door cut-out

227,8
223,8
116,9

52,5

4 32,8

36.8

147 1

286,1

290.1

Figure 2.45: Dimensional drawing of the front door cutout for CMP1 (all dimensions in mm)
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2.2.3 LED-displays of the CMP1

Description

At the front of the CMP1 there are 11 twocoloured (red/green) light emitting diodes (LEDs) for display of
messages at the disposal of the operator.

These LEDs are separated info two blocks: the upper block consisting of 3 LEDs, and the lower block consist-
ing of 8 LEDs. On one LED up to 5 functions can be assigned (parameterized). They can be selected from the
lists of input and output messages according fo requirements.

4 upper LED block

+ TRIP

lower LED block

Figure 2.46: LEDs of the CMP1

Upper LED block

For these three LEDs there is no clear text available. The CMPT, however, is provided with a slide-in strip
(foil), which in the default version of the CMP1 shows the following explanations fexts for the LEDs of the up-
per block concerning the standard configuration:

LED 1: ,SYSTEM OK"

LED 2: ,ALARM"
LED 3: ,TRIP”
Attention

The message "SYSTEM OK' refers to the selfsupervision of the profection and control systems CSP2
and/or to the display and operation unit CMP1.

In the case of alteration of the standard configuration of these LEDs and the explanations required therefore,
this slide-in strip can be replaced or labled by the user.
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Llower LED block

By pressing the hot key "INFO", the clear text information for the functions (input and/or output messages) as-
signed on the LEDs of the lower block appears on the display. The clear text shown on the display always re-
fers to the last activated or still active function.

LED acknowledgment

According to the parameterizing, the LED displays can be defined as "status display” or as "acknowledge-
able". An acknowledgeable LED lights up until it is acknowledged by the operator [via key "C" of the CMPT,
via DI or the SCADA system). If the LED is defined as "status display", the LED goes off at the moment the
status of the function changes from active to inactive.

(For more details see chapter "LED assignment’)
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2.24 Auxiliary voltage supply for CMP1

Auxiliary voltage/relay output

The connection to the CMP1 has to be realized via a plug whose terminals provide the device with the auxil
iary voltage supply (L+, [-) and the earthing (PE). Via the terminal board there is, moreover, the possibility to
process further (parallel wiring) the message "Sysfem ok" for the CMPT.

--1"System ok"

not
assigned

s

L-
PE (Erdung / earthing)

Figure 2.48: Plug in terminal strip of the CMP1
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Assignment of the terminal strip CMP1 Available in CMP1-

Te/r\rln(;'na/ Contacts Note Description 12X 22X
] NO Normally open
2 NC Normlly Signal relay output : »System OKe * ° °
closed
3 COM Common
4 Not used ° °
5 L+
Connection of aux. voltage supply (wide-ange : AC or DC) ° °
6 L=
7 PE Earthing/ Shielding ° °

Table 2.18: Auxiliary voltage/earthing/signal relay output

* The CMPI1 message "System ok" refers either to the total system CSP2/CMP1 or only to the CMPT.
Should the signal relay output be set or if the LED af the CMPT lights up red for "System ok, the user must
at any rate ascertain whether also the LED at the CSP2 lights up red for "Sysfem ok".

Example: disturbed communication between CSP2 and CMP1

In this case the LED at the CMP1T lights up red (the signal relay output is set]. The LED at the CSP2, how-
ever, sfill lights up green. This means that the CSP2 continues fo function correctly.
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2.2.5 CAN-communication connection between CMP1 and CSP2

The PIN assignment of the CAN interface of the CMP1 corresponds to the CAN inferfaces at the CSP2 (see
chapter "CAN BUS Interfaces (X10,/X11)"). At both ends of the built up CAN BUS cables there is a terminal

resistance firmly soldered (at the case of the connectors).

Attention
The CAN connection cable for communication between CMPT and CSP2 must not exceed 100m

R=120 Ohm (Terminal Resistor)
\
°9 °8 77 f\6
| \é Z |
i °5 %4 °3|72(°1 CMP1
Lol N/ T ) . _._._. ]
A
CAN-Connection Shield
(ready-to-use cable: 4m)
r™N
NI
[ T T A e R S T e T T e T e — hl
| ! | |
i ! i 1 2 3 4 5 ) 09 o4 o3 2|51 CSP2
! nl | @ A @
L6 7 8., 9. / .2 o8 17 6
1 1 “
X10 X11
CAN 1 CAN 1 R=120 Ohm (Terminal Resistor]

Figure 2.49: CAN connection between CSP2 and CMP1

Note
The CAN connection cable for communication between CMP1 and CSP2 is contained in the scope
of delivery, but not the cable for a multi device connection.
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2.2.6 RS232-Communication connections between PC (Laptop) and CMP1

The PIN assignment of the RS232 inferface of the CMP1 corresponds to that of the CSP2 (see chapter 'R232

inferface (X9)(in preparation)’)

RS 232 (front panel or device lower edge)

SN
\\J
zero modem connection line
\

line shielding \/———— Attention:

A crossing of the wire pair
\>\\J
........................................... . ey
2 1 pc !
I
) (Laptop)

serial Interface
COM1 or COM2

Figure 2.50: Serial connection between PC (Laptop) and CMP1

Note
For connection of a PC or laptop to the CMP1, a zero modem cable is required, which, however, is
not included in the scope of delivery.
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3 Operation via CMP1

The operation of the switchboard and all inputs which are necessary for the local operation can be carried
out via the CMP1. The user enfries are carried out via the keys of the CMP. Check-back signals and status
displays are visible on the large and background-illuminated LC-display. The display shows the position of the
switchgears in graphical form, messages as fext and parameters and measurement values in tabular form.

3.1 Key elements on the CMP1 front plate

direct selection keys
. SYSTEMOK "DATA"/"handsymbol"

«  ALARM
’|_ Control keys
"On/Off"
G

« TRIP
keys " parometer

seh‘lng ‘5 : .;r‘

R, ‘ = key-operated switch

! - "controlling/parameterising"
.-' (? — o/pramaiing
i

N
[}

[}

0
v
Il

[}

f

5

\
0

key-operated switch
"local/remote"

"Info"

"Excecute"-keys

"Emergency Off" keys

Figure 3.1: Front plate CMP1-1

3.2 Functions of the keys and key switches

The CMP1 disposes of several control elements for the control and parameter setting of the basic unit CSP2.
With the help of the key-operated switches a selection can be made between the different operational
modes. The direct selection keys make a direct jump to cerfain menu pages possible. The navigation through
the menu is carried out via corresponding menu guidance keys [arrow keys) with which the cursor is moved
and subsequent pages can be called up. Changes of parameter seffings can be carried out via two separate
keys (+/- keys).

For the local control, control keys (1/0) are available with which the switchgears in the control mode can be
switched on and off. For danger off /emergency off (please refer to figure 3.1) of the power circuit breaker(s)
in an emergency, two separate keys are provided, which have fo be pressed at the same time.
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3.2.1 Key-operated switches and mode of operations

With the two key switches the operation mode of the CSP2-system is selected. According to the key switch
position, they enable or lock the access to data and parameters or controlling switchgears and thereby se-
cure the systfem against unauthorized access and controlling.

Four different position combinations can be set. Three of those will be used to set the individual mode of op-
erations (MODE). The key switch combination "Remote control /parameter sefting" is no operation mode and
thus functionless. If it is set unintentionally, a message pops up in the display with the request for correction.

Meaning of the key switch positions

MODE 1 MODE 2 MODE 3 No Operating
Operating Element Key Position (Local Operation/  (local Operation/  (Remot.Operation/ Modes
Confrolling) Param. Setting) Controlling) (No Function)
Key Switch 1 Vertical ° °
(upper one] Horizontal - - ° °
Key Switch 2 Vertical - ° - °
(lower one) Horizontal ° - °
Table 3.1: Overview of the operating modes
MODE 1 MODE 2 MODE 3
Local Control [ Local parameter setting [ Remote control
Keyé);\s}i?]i(_)]ns at Keyg;j\s;ﬁf)ns at Keyg}\(j\spi']ic_)]ns at
= S
et © B —
< " < "
- Options in Options in - Options in
mode 1 mode 2 mode 3
Read data and ‘ Read data and | Read data and |
parameters parameters parameters
L Change of Remote operation
Switching < parameters || via interface

Figure 3.2: Overview over operation modes
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3.2.1.1 MODE 1 (local operation/control)

Figure 3.3: local operation,/control

In order to control switchgears from the local side, MODE 1 has to be selected (for the key switch position
please refer to fig. 3.3). Only in MODE 1 the menu item “control” appears at the bottom of the display. Via
the navigation (arrow keys| keys the control menu has to be entered. Within the control mode switchgears
can be selected and switched.

Caution
Extern control commands which are sent via a SCADA or received via digital inputs of the CSP2,

will not be processed in MODE 11
Note
Extern locking commands which are sent via SCADA or received via digital inputs of the CSP2, will

in MODE 1 be taken in account by the CSP2 and could possibly block the local control command!

The principle steps of carrying out a confrol command is described in detail in chapter "Example of carrying
out control command".

3.2.1.2 MODE 2 (local operation/parameterising)

Figure 3.4: local operation/parameterising

In order to read out and change parameters, MODE 2 has to be selected (for the key switch position please

refer fo Fig. 3.4).

Note
In MODE 2 switchgears can not be switched via the CMP (in MODE 2 there is no menu item “control” visi-
blel).

Note
The "How to do” of Parameter changings is shown in form of examples in chapter “Example of @
control process” and “Example: Sefting of system parameters”.
If the lower key-switch is set info the “control = horizontal” position before the parameter changes are
saved/confirmed, all changes are rejected.
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3.2.1.3 MODE 3 (remote operation/control)

Figure 3.5: Remote operation,/control

In MODE 3 the reading of data is in principle possible via the menu keys of the CMP1. locally, parameters
and switchgear positions can only be read out but nof changed. The only exception therefo is the funcfion
"Emergency off", which is always permitted and does no take into account any field and system locking field
and system lockings.

MODE 3 must be selected when switchgears have to be confrolled (switched) remotely, e.g. SCADA system
or via digital inputs.

I no SCADA system is connected, this key swifch position for this can be used to lock CSP2/CMP1 against
an unauthorized changes of parameters or switchgear positions.
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3.2.2 Direct selection keys of the CMP1

View of all menus irrespective of key switch positions on the CMP1 (all modes) - Access to the menus via direct selection keys.
Parameter sefting and controlling, however, with the respective switching authorization only (key switches) in the respective modes.

! | |
ﬂl

MNeo
DIRECT SELECTION DIRECT SELECTION DIRECT SELECTION
of the of the of the
"INFO"-Menu "Single Line" "Main"-Menu
I TEUICE STATUS I ILL W1 a A/ | -
e 2 A
. IL3E W1 8 R
23 8383 11:48 ﬁ\_ Measurement. .. ... k
ke Statistic ... ... L2
x \I eal Event. recorder .. B
833

Fault recorder .. P

Serind CB1 ok

Dist.. recorder .. P
Trik: I:F - 4| 18 “I 4||| Status .. ........ ’
Trir: Ix:F - k
2
4

Farameter .......

Service ..., ..., k
Self test ... ... k
LCD settings . ... M

-t dewice. ...

Alarm: IexF

b
SF& Alarm 1 [ot=]

Function 4

Fuse fail AY
SCADA: Commun . ok

4 SINGLE LINE

SUBMENUS SUBMENUS
Control Mode/Test Mode

Figure 3.6: Direct selection keys of the CMP1

There is also the possibility to change between these main pages by using the keys “RIGHT/LEFT" arrow key.

However, a corresponding note always appears af the bottom of the display of the present menu page.
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3.2.2.1 Key »DATA« (main menu)

DATA I

Main menu

By pressing key "DATA" the page of the main menu pops up in the display of the CMP1. The main menu
consists of multiple sub-menus. There functions can be divided in principle in the following four groups:

1. Display,/recording of data and events during the operation of the system [e.g. "Measurement values').

2. Display of status parametfers during the operation of the plant (e.g. /O status "Dis").

3. Action parameters for functions to initiate certain processes (e.g. reset function: "Event recorder” and

4. Configuration of the CSP2/CMP1 systems via seffing parameters (system parameters and protection parameters).

The following assignment of the sub-menus to their functions makes clear that some sub-menus can fulfill sev-
eral of the above mentioned functions:
Sub-menus for display,/recording of operational and measurement data

o  MEASUREMENT , in which the present measurement values can be read,
VALUES”
e  STATISTICS" , in which the present (calculated) statistical measurement values can be read
e ,EVENT RECORDER” , in which the last 50 operation events have been stored,
e FAULT RECORDER" , in which the last 5 faults (activations) with the according measurement values
have been saved,
e SERVICE" for display of date, time, the operational hours of the CSP2 as well as the pre

sent software versions of CSP2 and CMP1.

Sub-menus with status displays

e STATUS” , which the sfatus (active/inactive| of the individual digital inputs with indication
of the assigned input function, the status of the signal relay and the logic are dis-
played.

e  DISTURBANCE , in which the information on the recording data generated for disturbances are

RECORDER” shown with indication of the status of the present action [e.g. "wait" or "saving',

e  SELECT DEVICE” (device selection) in which in a multi-device communication with only one

CMP1 and several CSP2) the connection with the selected CSP2 is displayed.

Sub-menus with action parameters for functions

e  DISTURBANCE , in which the information on the disturbance data generated for disturbances
RECORDER” are saved with the possibility fo start recording the disturbance values manually
via the action parameter 'man.frigger”.
e SELF TEST” , in which the hardware components of the CSP2 and CMP1 can be tested,

o DEVICE SELECTION" , in which in case of a multi-device communication the connection to the CSP2
to be selected can be carried out via CAN-BUS.

Sub-menus with setting parameters for CSP2 configuration
e SERVICE" . in which the date as well as the time of the internal clock of the CSP2 can
be seen and the device name and the software version number.
e PARAMETER" , in which further sub-menus with seftings for system parameters and protection
parameters are displayed.
Note
In chapter "Structure of the main menu" the complete menu tree of the main menu is shown. A de-
tailed description of the functfions of the individual sub-menus is contained in chapter "Main menu of

the CSP2".

Foot line of the main menu
Change to the start page "SINGLE LINE" can be effected via the foof line of the main menu.
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3.2.2.2 Key »Hand-Symbol« (start page SINGLE LINE)

Start page ,SINGLE LINE”

Independent of the operation mode seffing, the activation of the key, on which the hand symbol is shown,
calls up the single line. In the upper quarter of the display the start page shows the present measurement val-
ves for the phase currents, among them the feeder control picture of the field configuration with the present
switchgear positions.

If operational mode MODE 1 is set, the menu item "operate” (appears below the single line|, via which the

CONTROL MODE is accessable.

Note
If the keys of the CMP1 are not actuated for approx. 10 min., the SINGLE LINE appears automati-
cally in the display and serves as a permanent message! At the same time the background illumi-
nated display is darkened.

Single Line

The single line is a single-pole illustration of the present cubicle and shows ifs field configuration. All con-
nected switchgears are shown with their files and the present switch position. The following switch positions
can be shown:

e switchgearis ,OFF",
e switchgearis ,ON’,

e switchgear is in ,INTERMEDIATE switching operation not ferminated or simultaneous missing of
POSITION” the positions check back signals for OFF and ON, and
e swiichgearin ,FAULTY POSITION"  simultaneous reporting of the switch positions for OFF and ON.
a) b) c) d)
g Al |11 m g A |ILLu 7 A
8 A| |IC2ul @ A| | Iz ML B A
8 A| |I03u1 @ A| | I3 ML # A
L & L
A K A K
e 5
8
\ fores (752]
i \T 2oz = \:‘ uazJ’-
I 294 I 234
TATA ¥ [T INFG . DATA Y [ INFD ... TATA ¥

Figure 3.7: Single lines for the four different switch positions: earthing open

al

b) earthing closed

c) earthing switch in infermediate position
d) earthing switch in faulty position

Menu item “operate”
By calling up this page, one access the CONTROL MODE in which the switchgears can be locally (ie. via
the control keys of the CMP1T) controlled (for more details see chapter "CONTROL MODE’)!

Foot line of the start page SINGLE LINE

Change fo the page INFO or to the main menu [DATA| can be effected via the foot line of the main menu.
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3.2.2.3 Key »INFO« (non-coded display text for LED displays)

NFS

\

Device status

Via key “INFO" it is possible to jump from any submenu in the menu tree to the page INFO. The INFO page
shows on the display the fext information of the input functions or messages assigned to LEDs 4 to 11 (lower
LED block). The corresponding text information appears in each case at the same height at which the LED has
been placed (for more details see chaper "LED placement’).

Menu item" (return)
Via this line it is possible to jump back to the menu item of the menus from which the key INFO was pressed.

3.2.3 Menu guidance

For navigation the the menu structure of the CSP2 the CMP1 disposes of the keys »UP/DOVWNe«arrow keys
and the keys »RIGHT/LEFT«arrow keys.

Dependend on the different mode of operations, the keys, however, continue to take over important tasks
(examples hereto can be found in chapter "Example: control in the CONTROL MODE as well as in the chap-
fers for example parameter setting).
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3.2.3.1

A
/

Keys »UP/DOWN«

These two friangular keys with arrows on them serve for

e up and down movement of the dark cursor bar for selection of menu items,

o callup of the different event messages in the menu "Event recorder”,

e callup of the different fault messages in the menu "Fault recorder” and

e callup of the switchgears to be controlled in the CONTROL MODE, and also TEST MODE. Here the se-
lected switchgear is marked by a circle marker which surrounds the symbol of the switchgear.

/

| FEEDER RATINGS ||
fr 50 Hz
CTH1 Pri 1668 A
CTH1 =sec 1 H
CTH1 dir 2
CTHZ Fri A
CTHZ =sec 1 H
CTHZ dir (5
ECT lac W1
ECT Prim jL5]5 5
ECT sec 1 H
ECT dir G
UT Prim j 151551 R
UT sec 1aa U
UT con Y
UT loc W1 EBush.
Rt . Field AEC
4 [

selection object 'menu
item' or 'switchgear
symbol'

arrow symbols for 'up/down’

Figure 3.8: Examples for selection objects via keys »UP/DOWN« arrow keys"

Note

\

T

IL1 M1
ILZ M1
ILZE M1

=
DD D

L

P
\

-

QE1

93
=]

\ Qaz

Qa4

e

—

*x

~

o The selection possibility of menu items or switchgear symbols is partly dependent on the op-

eration mode!

If a selection via the keys »UP/DOWN« is possible, a corresponding symbol (two arrows point-
ing up and down) appears in the middle of the foot line. If e.g. in MODE 1 a parameter page of
the sub-menu "OVERCURRENT I>" is called up, the different parameter lines can only be selected
when change to MODE 2 is carried out via the lower key-operated switch. Only then the corre-
sponding symbol appears in the foot line.
If these keys are pressed only femporarily, the cursor bar or the circle marker jumps from the pre-
sent menu item or switchgear symbol to the next (by key »UP«) or the previous item (by key
»DOWN«|. If the keys are held pressed, the cursor bar or the circle marker surround the symbols
of the subsequent or previous line or switchgear at a cycle of one second.
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3.2.3.2 Keys »RIGHT/LEFT«

= =

Also the »RIGHT/LEFT« arrow keys" serve on the one hand as callup and selection keys of the menu guid-
ance and on the other hand, however, also as execution key for certain functions.

The key »RIGHT« is used for

e callup of the subsequent menu page (if available)

callup of a sub-menu or for

selection of decimal digits in a paramefer sefting process or as
execution key for action paramefers.

The key »LEFT« serves either for
e callup of the previous menu page or for
e selection of decimal digits in a parameter setting process.

Callup of the subsequent or the previous menu page

The foot line indicates principally if the menu offers further pages for callup. For this, a symbol in the form of
a litlle arrow point directed fo the »RIGHT« appears in the »RIGHT« part of the foot line. Consequently, this
symbol is not shown in the foot line of each last page of a sub-menu. By moving the cursor bar to the foof line
(key UP) and pressing key »RIGHT« the selected sub-menu is opened.

The callup of the previous page is effected in the same way, only that here the key »LEFT« must be pressed.
The arrow point directed to the left in the foot line indicates the possibility of leafing back.

Callup of sub-menus
If on one menu page sub-menus are displayed, in each case a symbol (small arrow point to the right) in the
sub-menu itfem indicates that a callup is possible via pressing the key »RIGHT«.

Selection of decimal digits in the parameter sefting process
If in MODE 2 a parameter is changed, the setting of which is indicated as a number value, the keys
»RIGHT /LEFT« are required to select the decimal digit to be changed (see chapter "Example: parameter sef-

1

ting of protection paramefers')

| rERsUREMENT || | FEELER RETINGS ||
selection of the decimal
IL1 W1 B H &g”s HRr— 30 H=z
=2 [ FOE et priEEEE A
IL3 W1 B H CTH1

I8 M1 8 A Sec 1 H

CTH1 dir =i

IL1 W2 8 A CTHZ Pri laaa A

ILZ W2 8 H CTHZ =sec 1 R

ILE W2 8 A CTHZ dir (50
i) Bz 4 B ECT loc W1

Ie= B A ECT Frim laaa A

ECT sec 1 A

ECT dir =i

call-up of the menu pages / UT Prim 18EEE U

sub-menus UT cec 168 ]

UT con Y

UT loc W1 EBush.

Et . Field RAEC

C— T ® y

Figure 3.9: Examples for callup and selection functions of the keys »RIGHT/LEFT«
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Executing keys for action paramefers

Dependent on the operating mode set and the selected action parameters, the CSP2 carries out the corre-
sponding action when pressing the key »RIGHT«. In MODE 1, such an action can be e.g. the manual starting
of a data recording with the "DISTURBANCE RECORDER". In MODE 2 the function of key »RIGHT« changes
when e.g. after a parameter change in the sub-menu "SAVE FUNKTION" has to be stored. The storing is then
effected by pressing key »RIGHT«, when then serves as execution key [see chapter "Example; setting of system
parameters.

Examples: "Reset functions" or "man. trigger” for manual starting of a data recording with the "Disturbance re-
corder".

[ _pist. recorper || [ _oisT. recorper ||

state fwaiting state fuaitind

U

File info b File info 3
mar. trigger ’ | man. trigder b
4 - |

temporary message during
implementation of the action

action parameters

RESET FUNCTION | rEser FuncTion |

SWGE counter

execute 12 counter

=

SHG counter
I*2 counter

Ewvent recorder
Fault recorder
Op . hours counter
AR counter

3
3
3
3
3
4
3

]
3
3
]
3
a
Thetrm. rerlica [

b = RESET b = RESET

Figure 3.10: Examples for execution pressing the arrow key »RIGHT«
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3.2.3.3 Structure of the main menu
The following screenshots show the sub-menues of the main menu. Via the »UP/DOWN« arrow keys and

»RIGHT /LEFT« arrow keys any menu page independent of the operational modes set can be called up (read
data).

Menu tree of the sub-menu ""MEASUREMENT"

Measurement

Statistic ....... 2
Euvent recorder ..k
Fault recordsr .. F
list.. recorder .. F
Status ... ... L ]
Farameter ....... ]
Serpice ... ... »
Self test ... ... »
LCD settings ... F
Select dewice. ... F

SIMGLE LIME

FEASUREMENT |  rERSUREMENT | | rERSURERENT || |  wERsUREMENT |
IL1 Wi @ A ¥ 5,088 Hz Id L1 B:In Te. Pos. 8

ILZ W1 @ A Id L2 B:In

IS Wi B A L] oY 1d L3 @In i |.E2 =
I8 W1 @ A uLz a-u Ide = Ir

L1 W2 B A ves e Is L1 BT el b

= = 1 “

ILZ W2 8 A uiz g u Is L2 @xIn o2 9
IL3 W2 a8 A uzz a u Is L3 8= I
I8 Wz @ A us1 a u I=e BxIn
ve oy Hz.L1 g
e G Ur a x Hz.L2 a
HZ.L3 8
Ha L1 a
Ha L2 a %
Ha L3 a %
HS.L1 a %
HS . L2 a %
H5.L3 a

[ > (> (N >
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Menu tree of the sub-menu "STATISTIC"

Measurement .. ...

Statistic

Euvent recorder
Fault recorder
Dist. recorder
Status ...
Farameter .......
Service ... ...
Self test .......
LCD settinas
Select dewice. ...

NGLE LIME
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[ =rarietic | |  staristic || |  statisTic || | staristic |
LAk imax a A UL 1mas a u Ldl 1max 8xIn #lmax g c
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Menu tree of the sub-menu "EVENT RECORDER"

| waiW mewy ||

Measurement. ... ..
Statistic ..., ..

Fault recorder ..
Dist. recorder ..
Status ... ...
Parameter . ......
Service . ..., ...
Self test .. ... ..
LED =settinds .. ..
Select deuvice. ...

4 SIMGLE LIMNE

| EvENT RECORDER ||

Event no. lag
Fault no. 5]

20,83 2885
12134187 .T715

Module:
Contral Lodic

Code:
Switchdear 3

Info:
Closed
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Menu tree of the sub-menu "FAULT RECORDER"
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Menu tree of the sub-menu ,DISTURBANCE RECORDER”

| mAIN HEWU

Measurement. . ..
Statistic ... ..

Event. recorder ..

Fault recorder ..

Status ... ...
FParameter ... ..
Service . ......
Self test ... ..

LED settinds .. ..
Select deuvice. ...

4 SIMGLE LIME

| pisT. RECORLER H

state fwaiting

File info [

4k

| mpist. FiLEs ||

File no.® 1

Name: SR_1 DSE
Time: 12:37
Date: 25.83. 2063
Size: 21724

L) = firstslast
C+o=2 next-sback
(4 5] delete
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Menu tree of the sub-menu ,STATUS”

MAIH MEML STATUS DIGITAL IHWPUTS DIGITAL INFUTS
1 @ 5G1 =signal @ 17 O -
Measurement ’ > 20 961 signal 1 120 -
Statistic ....... L4 Outeut relads. .. F 3 B 5G2 signal @ 19 0 Function T
: v 4 0 SG2 signal I 28 O Function &
Event recorder ..k Lodic. . ......... F 5 @ SG3 =ignal @ 1o -
Fault recordsr .. B & O SG3 =sidnal I 220 -
: T B SG4 signal @ 230 -
Dist. recorder .. M 20 5G4 cional 1 =
- 2 B 565 signal @ 25 O -
18 O 565 signal I —
PaPaTeter ....... » 11 @ CEl readd 26 O
Service ... ... k 12 O Fuse fail AU
Selt test ... .. .. » 15 B Flua CE1 out
LCD settinds ... M 15 0 -
Select dewice.... B i@ = .
B = actiuve B = active
O = inactiuve O = inactive
lGLE LIl CE— > (—

L
LOGIC

1o -
2o -
Io-
40 -
50 -
&0 -
To-
0O - -~ further
oo - "] Logic Functions
180 -
110 -
1z o -
120 -
140 -
150 -
=
B = active
O = inactive

|-

>

OUTFUT RELAYS

B Relay K1l
O Relay Kiz2
O Relad K13
O Relay Kil4
O Relad K15
O Relay Kl&

O O e G B

B = active
= inactiuve
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Menu tree of the sub-menu "PARAMETER" (Part 1)

MATH MEML
Measurement .. ... 4
Statistic .. ... .. 4
Euvent recorder .. k
Fault recorder .. K
Dist. recorder .. K
Status ....... ... 4
Service ....... .. 4
Self test .. ... .. 4
LCD =ettin®s .... K
Select device. ... K
SINGLE LIME

PARAMETER

Controls .........
Digital inkots ...

Outiut relays ..

Disturbance record
Communication ... .
Reset function ...

.4
»
»
]
LED confiduration P
»
»
»
Statistic settind=s b

Logic ... ..... ... »
Analod inkuts 0. B
Tak chander ...... k
Protection Set=s .. B
Active =set 1

. A

OuUTE . RELAY K 11

t min B ms
active current
rel. ack. inactive

Sustem OK

Further Relays

OUTP.RELAY K 14

t min 168688 ms
active current
rel. ack. inactive

DIG INPUT Gi
o1 SG1 signal @
active 1
th 268 ms
oz SG1 signal I
active 1
th 268 ms
Ik SG2 signal @
active 1
th 268 ms
D4 SG2 signal I
active 1
th 28 ms
i) SG3 signal @
active 1
th 28 ms
i) SG3 signal I
active 1
th 28 ms
A
DIG IMFUT Gl
o7 5G4 =zignal @
active 1
thb 28 ms
o3 5G4 =idnal I
active 1
th 28 ms
o= 565 =idnal @
active 1
th 28 m=s
nia 565 =idnal I
active 1
th 28 m=s

Further Relays

Further Dinputs

\ 4
COMTROLS

Control timing ... Bk
Interlockind ..... b
A

|  inTERLOCKING ||
All SG inactive
SG1 off inactiwve
SG1 on inactive
SG2 off inactiwve
SGZ on inactive
SG3 off inactiwve
SG3 on inactive
SG4 off inactiwve
SG4 on inactive
SG3 off inactiwve
SG3 on inactive

v
FEEDER RATIMGS

fn &8 Hz
CTH1 pri leE8a A
CTH1 sec 1 H
CTH1 dir 5k
CTHZ pri le@a A
CTH2Z sec 1 H
CTHZ dir 8*
ECT loc W1

ECT Prim l@@a A
ECT sec 1 A
ECT dir 8*
UT Frim loaea L
UT =ec 1ga L
UT con Y
UT loc k1 Bush.
Rt .Field REC

7j Further Feeder Ratings

v

Contral timing
to SG1 208 ms
tr OH B ms
tr OFF B ms
Lo SG2 268 ms
tr OH 8 ms
tr OFF B ms
tc SG3 1BE6E ms
tr ON 1688 ns
tr OFF 1888 ns
to 5G4 1B@8E ms
tr O 1888 ms
tr+ OFF 1888 ns
tc SGS 1E88E8 ms
tr O 1888 ms
tr OFF 1888 ns
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Menu tree of the sub-menu "PARAMETER" (Part 2)

Measurement . .. .. »
Statistic ....... 2
Euvent recorder .. Pk
Fault recorder .. b
Dist. recorder .. Bk
Status ... »
Service ... ... 2
Self test ... ..., 2
LCD settings .... Pk
Select device.... Pk

PARAMETER

Controls ......... 2
Didital inPuts ... #
Outeut relads ... F
LED confidguration #
Disturbance record b
Communication .... F
Feset function ... #
Statistic settinas b
Lodic . ... ... ..... 3
Analod inkuts ... F
TaF chander ...... 2
Protection Sets .. F

Active set 1

RESET FUNCTIOM

SWG counter
I"2 counter
Event. recorder

OF . hours counter

»
»
»
Fault recorder 3
»
HE coumntet 3

2

Therm. rerlica

ceccccm—ee=d

A

COMMUNICATION
IEC &78-5-1683 .... F[—
Profibus — IP..... L
CAM-Bus. ........... 2
Modbus A

A 4
DISTUREANCE REC
Samrle 1 1588
Pre-tria 288
T.Source trir on
Storade Int . RAM
auto del active

LED 1 confid
Buit LEDs trirs

Outrut
Sustem 0K

TD_CSP2-T_HB_06.05_CGB

A 4
MODELIS

Farity even
stok bit 1
baudrat.e S&EE Bd
timeout 288 ms
t call 248808 ms
slave id 1

v

| CAN-EUS ]

Cur CAN dewv. no.: 1

PROFIEUS-IF

P_DP_Ho a
t call 288 ms

—

‘ Further LEDs

I.-block inactive

t resko. 388 ms

t call 248888 ms

EBaudrate 192868 Bd

Slave id 22

t wait 4 ms

rr LUCPERF 4

P couk. 5]

rr stat. 5]

Datared. active

4o
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Menu free of the sub-menu "PARAMETER" (Part 3a)

(T |

Measurement. ... .. 3
Statistic ....... 3
EBuent. recorder
Fault recorder
Dist.. recorder ..
Status ... L. 3

Serwice (... ... .. 3
Self test. .. ... .. 3
LCD settings .... Bk

Select deuwice. . ..

SIMGLE LIME

|  FeRAMETER

Field settinds ...
Contrals . ........
Didital inPwts ...
Outtut relads ...
LED confiduration
Disturbance record
Communication .. ..
Reset function
Statisthi ttin

Ledic ... ...
Analod infuts ...
Tak chander ......

Protection Sets ..
Active set

| Tak chander

Functiaon
redard

Ta inFot
Min.T.Po
Min. T.wa
U inc. Pro
Fos. no.
MNeut  ros
t stabl.

TD_CSP2-T_HB_06.05_GB

inactive
LMW1
Ink. fot.

1
Q8.8 X
1.8 X%

39
168.8 X
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Menu free of the sub-menu "PARAMETER" (Part 3b)

MATH MEHU FPARAMETER LOGIC
H " » Field settings ... » . X
easgre&en ..... Controls ... .. » Function active

FHASIAZ o0 cooes b Digital infuts ... b : 1.

Euent recordsr .. b Outbut relads . ... kb Logic fot. 2 . »

Fault recorder .. k LED confiduration Lng;c . 3 . b

) . Lodic fot. 4 . L4

Dist . recordsr .. F Disturbance record b Lagic fot. 5 »

Status .......... 3 Cenfuiiesiaen . ... D Lodic fot. 6 ... b

Paramet et ReseF fgnctlon.... » Lodic fot. T . N

g . 5 Statistic settings b Lodic fot. & . M

SPVAES e Lowic foh. 9 ... b

Self test ....... r Analo? inPuts .. .. K Logic fot. 1@ .. .. M

LCD settings .... P TaFk changer ...... 3 Logic fot. 11 ..., B

Select device.... P Logic fet. 12 .... b

. Lodic fot 13 ... #

Protection Sets .. P
Active oot 1 Lodic fot. .14 ... M
< SINGLE LINE (I i v
A4

LOGIC FCT. 1

Timer stadge:

Mode without
t1 2.88 =
1z B.88 =

Function outkot:

EGLUATION il

Fos.5G2 fail
AKD

Pos.SG2 oh
OR

Fos.SG2 on

AKD

Fos=.5G3 oh
R

Pos.5G3 fail
AND

Fos.SG2 on
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Menu tree of the sub-menu "PARAMETER"

|__wAIn HENL |

Measurement. ... .. 3
Statistic ....... 2
EBuent. recorder
Fauwlt recorder
Dist.. recorder ..
Status ... L. 3

Serwice ....... .. 3
Self test. ... ... 3
LCD settinds

Select deuvice. ... ¥k

SIMGLE LIME

|  FereHETER

Field settings ...
Contrals ... ... ...
Didital inkuts | ..
Outbut rFelads .. ..
LED confiduration
Disturbance record
Communication .. ..
Reset function ...

Aralod inPuts ...
Talk chander ......

Protect.ion Sets
Hctive set

[ AnALOG INPUTS |

Analod 1 -—
Analoy 2 -
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Menu free of the sub-menu "PARAMETER" (Part 4a)

MATH_MENLI FROTECTION SETS PROTEC_PARA
Field =settinags ... #
Measurement ... .. 4 Bl 5 Actiuve set 1 »
Statistic .. ..... » S BRI r
Digital inkuts ... F . »
Event recorder .. F Outkut relads .... F Paraswit allowed b
Fault recorder .. b LED confiduration F I. inact 1 :
Dist. recorder .. F Disturbance record b I. act 2 b
Status ... ... .. .. ¥ Communication .... F trik ack inactive AR »
| |[Beset function ... B H;>Uaé>g< ues :
- 7l |statistic settinds b Freouamey 4
Serwice ... ... k 2 4 i
Logic ............ 3 OPerating side ...» AE L »
Self test ... ¥ Analog inPuts ... F :
LCD settinas ... K Tak chander ... .. 3 »
Select dewvice. ... K »
Pt o b
Active set
{GLE LINE F] =) 4 SET1

, v
I DIFF EARTH 1 DIFF FHASE

Function inactive
ex block inactive
trirbloc inactive

Idiming B 188 In

Function inactive
ex block inactive
trirbloc inactive

Ideimin? B B58xIn Idi IsAY A 3@ExIn
IdedI=E B 188xIn IdiIsis 1. BEE:T R
IdedIsll B 288N IdtIsza 4 BRI R
Ide(Isz) 2 EEExIN deHam2 B EEEx:In
Function inactive St.ab . HZ inactive
ex block inactive HZ . =ta. i1 - -
trirbloc inactive H2 tra. 15.8 X
Idek> 2 EEExIN Stab H4 inactive
H4 . =ta. 8.8 X
Stab HS inactive
H5.=sta. 8.8 X
H3.tra. 15.8 X%

t trans. 188688 ms

I DIFF FHRSE

Sl.limit S@8.8 X
Sl.mon. inactive
Crosshkl. active

Function inactive
ex block inactive
trirbloc inactive

Ids> 18.880=In
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Menu free of the sub-menu "PARAMETER" (Part 4b)

IR (=D FERAMETER FROTECTION SETS PROTEC_FARA
Field settings ... »
Heas?PeTenL ..... ¢ Controls . ........ 3 Active set 1
Statistie ... 0 Didital infuts ... b :
Event. recardsr .. F QutPut relads " Paraswit allowed
Fault recotdsr .. K LED confiduration # I. inact 1
Dist. recorder .. K Disturbance record b 1. act 2
Status ... ... .. .. * Communication b trie ack ihactive R
Reset function ... B L W3 U U 3
E— , Statistic settinas » e s> 4
eruice ... Lodic » OPerating cide ... ¢ Freduency 4
Self test ... ... » ; Urf - »
Analog inruts 3 CCS ......... -k
LCD settind= .... K Tar chander » CEF and UTS .. ... 3
3 Temp superuvision. b
Select device.... P » he. o o »
IeH2. .. .......... »
HActive set
iLE LINE =
v

OUERCURRENT I

MTA 45
Function active
e block inactive
trirbloc inactive
reu lock inactive
direct . inactive
char F LEFT
I1:F 1. BBE=In
LIXF 1868 ns
t char F Sih

t rst F —.- mns

MTA 43 ¢
Function inactive
ex block inactive
trirbloc inactive
rew lock inactive
direct.. inactive
Ix:F 2. BEAxIn
LIx:F 1868 ms
IHZ inactive
FilP inc inactive
Filpfac 2. 68

t Pile 3688 ms
AR inactive
AR FT inactive
LI:xFFT B ms
FT at sh 5]

SOTF inactive
LIxxFS0 168 ms

OUERCURRENT I

IHz inactive
Pille inc inactive
Pillefac 2.88

t. Pille I6EE ms
AR inactive
AR FT inactive
LIXFFT B ms
FT at sh 5]

SOTF inactive
tIXFE0 186 ms

Function inactive
ex block inactive
trirbloc inactive
rew lock inactive
direct . inactive
I::E 2. 888xIn
tIxxB 1888 ms
IHZ inactive
File inc inactive
FPilkfac 2,688

t Pile 3608 ms
AR inactive
AR FT inactive
LI:>BFT B ms
FT at sh c}

SO0TF inactive
tIxxBS0 188 ms

OUERCURRENT I

Function inactive
ex block inactive
trirbloc inactive
rew lock inactive
direct . inactive
char B

I:B

LIXE

t. char B

t rst B

IHz inactive
Fillp inc inactive
Filefac 2,08

t Pilp 3608 ms
HE inactive
AR FT inactiuve
tI>BFT B ms
FT at. sh 5]

SOTF inactive
tI>BS0 188 ms
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eI

Measurement. .. ... M
Statistic .. ... .. »
Event recorder .. F
Fault recorder .. Pk
TDist.. recorder .. F
Status ... L. M
Service ......... L4
Self test ... ... M
LCD settinas ... »
Select dewvice. ... »

iLE LINE

Menu free of the sub-menu “PARAMETER" (Part 4c)

PARAMETER

Field settings ...
Controls
Didital inPuts ...
Outrut. relads

LED confiduration
TDisturbahce recaord
Communication

Rezet function ...
Statistic settinas
Lodic
Hnalod inFuts
Tak chander

Active set

FROTECTION SETS

Active set 1
Farasuit. al lowed
I. inact 1
I. act 2
trir ack inactive

Operating side

AR 3
Uz Uxx W UGS L b
Uek Uek> ... .. »
Freduencd . ... ... 3
L 3
CCS ... ..... »
CBF and UTS ..... »
Temp surervision. b
IHZ. ... ... ... ...

IeHZ. .. ... ... 2

earthing
MTA

Function
ex block
trirbloc
reu lock
direct .
Ue lock
char F
Ie>F
tIexF

t. char F
t rst F

ERRTHFAULT Ie>

SOLI
11 =

inactive
inactive
inactiuve
inactiuve
inactiuve
inactive

NINU

TD_CSP2-T_HB_06.05_CGB

EARTHFALLT Iel:
MTA 118~
Function inactive
ex block inactive
trirbloc inactive
rew lock inactive
direct.. inactive
Ue lozk inactive
IexxF 1. B@ExIn
tIek:F 1686 nms
IeHZ inactive
Fille inc inactive
Fillefac Z.08
t Pillke 3608 ms
AR inactive
AR FT inactive
LIe>:FFT B ms
FT at =h =}
SOTF inactive
tIex3FS0 188 m=

IeHz
Pillk inc
Pillefac
t. File
AR

AR FT
tIexFFT
FT at sh
SOTF
tIexFS0

ERRTHFAULT Ik

inactive
inactive

2. 66
JBEA ms
inactive
inactive
B ms

a
inactive
188 ms

Funct.ion i
ex block i
trirbloc i
rew lock i
direct. i
U lock i
Iex>B 1
tIe:x>B

IeHZ i
Fille inc i
Fillpfac

t Pile

AR i
AR FT i
t1ex>EBFT

FT at sh
SOTF i
tIex>BS0

nachive
nactive
nactive
nactive
nactive
rnactive
. BEA:In
1668 ms
nactive
nactive
2,680

3680 ms
nactive
nactive
B ms

a
rnact ive
188 m=s

Funct.ion
ex block
trirhloc
reyw lock
direct. .
U lock
char B
IeB
tIe>B

t char B
t rst B

ERRTHFRULT I=>

inactive
inactive
inactive
inactive
inactiuve
inactive
LEFT

6. S88:x:In
SEEE ms

= ms

IeHZ inactive
Fille inc inactive
FillFfac 2. 88

t File 3088 s
AR inactive
AR FT inactive
tIe>BFT B ms
FT at sh Lz

SOTF inactive
tIe>BSO 188 m=




Menu free of the sub-menu "PARAMETER" (Part 4d)

[ new | PERAMETER FROTECTLON SETS
Field settings ... P
Measurement ... .. M Eenfioelle 5 fctive =et 1
Statistie ... q Digital ineuts ... b
Event recordsr .. k Guteut relads b FParaswit allowed Eiar FretaEien [
Fault. recorder . K LED confiduration K I. inact 1
Dist. recorder .. M Disturbance record b I. act 2
Status ..., ... ¥ Communication .... » trie ack  inactive
Reset function ... k
2 Statistic settinas bk
Seruvice ... ... ... F N
Lotie .ooovinnn. , | Operating sid= ) g
Self test ....... ¥ Analod infuts ... K et 1 »
LCD settings ... ¥ Tak chander ... .. 3 EE D e
Select dewice. ... # » Set 2 ... 4
Set. 3 .. ... ... .. 3
Active set Set 4 L. 3
MGLE LINE 4 ) 4 [£3]
A 4 A
xternal Protectio [hternal Protectio
Trir:Prot. 1 I: protection
trir loc W1ZK2 Meas. loc W1
TriFiPraot 2 I:F
trie loc W1gk2 trip loc W1gH2
Trir:Prot .3 I:E
trie loc W1gLZ triP loo W1gHz
Tpt’lr,p;pprlootc"‘ WigNE I:> Protection
h Meas. loc W1
Trip:Prot.3 I33F
trif Lo gL trif los W1gHZ
TriP:Prot. & I35
urtl tes CHH trip loo Wiguz
IHz
Meas. loc W1

i
v v

whernal Protectiol [hternal Protectiol

Trip: Teme . UTS

trir loc W1ZWz trie loc W1ZH2
Trir:Buchh. fl

trie loc W1gW2 trir loc W1ZK2
Trir:Diff. fz2

trir loc W1gKWz trir loc W1gWZ
Trik: ImFed. f3

trirk loc W1gW2 tir loc W1gH2
Trir:Motor f4

trir loc HigHz trie loc W1EMZ
Ext. CE fail

trir loc W1ZWz
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Menu free of the sub-menu "PARAMETER" (Part 5)

Function
ex block
trirbloc

Function
ex block
trirbloc

[ e ey

inactiwve
inactive
inactive
. 18e:ln

2088 ms

inactive
inactive
inactive
B 2088 n

168 ms

TD_CSP2-T_HB_06.05_CGB

Function
ex block
tripbloc
U
LU

Function
ex bhlock
trirbloc
U
U

Functioh
ex block
trikbloc
block U
U<
LU

Furnction
ex block
trirbloc
block U

ewaluate voltade LN

inactive
inactive
ihactive
1. 188xUn

2868 ms

inactive
ihactive
inactive
1. 286N

16868 ms

¢ U<

evaluate woltade LN

inactive
inactive
inactive
inactiuve
L= P

288 ms

inactive
inactive
inactive
inactiue
L5 = Pl

1688 ms

AUTO RECLOSE

function inactive
ex block inactive
ex AR inactive
suncheck inactive
NC start inactive
t. suncro 18 ms
shots

t F 18868 ms

AUTD RECLOSE

t IF1 1866 nms
t IFZ 1868 ns
t. IPZ 1868 ms
t. IP4 1866 ms
t IPS 1866 nms
t IPS 1868 nms
t. TE1 188 ms
t. TIEZ2 1866 ms
t. TIEZ 1866 ms
t DE4 1666 nms
t. DES 1868 ms
t. DE& 1868 ms
t. Rec 1BEEE ms
Alarm no 1G6EE

Block no 65535

MAIN MEMNU FROTECTION SETS PROTEC PRRA
Messurement ... » Faglel SstibdnEs oo I Active set 1 >
Shatisti o Controls ......... » v

atistic ....... C
Didital inPuts ... # :
B — b T, Fellern 5 Paréswlt allowed :
Fault recorder 4 LED configuration B 1 e i :
Dist. recordsr 3 Disturbance record b I. act 2 H
Status . ......... » Communicat ion » trik ack inactive AR ¥
Reset function ... # H>>UG>>3< {164 :‘44*
A= A 5 s> Uk ... ..
Service ... ... M Sta#1st1c EEYEHRES Operating side ... Fredusncd .. .. ... »
LEEE oooccosoccos 4 Urf oo ¥
il en JERRLELE ' Analed inPuts ’ EXE CCS . ..., b
LCD settings 4 Tar chander ... ... » St 2 » CEF and UTS .. ... »
Select devi " N e R Teme suketrwisioh. M
SEECL HEVISE. . Set 3 ... 3 IHZ. . ooeennn b
et 4 » IeH2. . ... .. ...... »
Actiuve =set
GLE LIME 4 [£3]
y y A

THERM. REFLICH

taun w =
tan o =
Function inactive
ex block inactive
trirbloc inactive
& Alarm %
Ib > 1.868:xIn
E 1.88
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Menu free of the sub-menu "PARAMETER" (Part 5a)

MAIM MEMLU

PARAMETER

Field settings ... »
Controls .. ... ... 3
Digital ineuts ... F
OutPut relads ... b
LED confiduration P
Disturbance record b
Communication ... F
Reset function ... F
Statistic settinas »

FROTECTION SETS

Active set 1
Paraswit allowed
I. inact 1
I. act 2

trie ack inactiue

Orersting side ...

Measurement ... .. 4
Statistic ....... 4
Event recorder .. M
Fault recorder .. M
Dist. recordsr .. K
Status ..o M
Seruice ..., .. 4
Self test ....... 4
LCD settinds M
Select device. ... M

Logic ... .. ...... 3
Analod inkots ...k
Tar chander ... ... 3

HActive seb

Id ...l »
Ide .. ........... »
I oo »
Ix: ool »
Iekx .o L. k
Iekx ... .. »
Therm. reflica bk
AR ...l »
Us Urxx U< LK< ... K
Usk Usxr ........ »
Freduehcd . ...... bk
e »

............. »
CBF and UTS ..... »
Temr sureruvision. B
IHZ. . ... .. ..., »
IsHZ. ............ »

SINGLE LIME [E3]

CEF_and UTS oos 0 FREGUENCY
Function  inactiuve Function  inactive . . U EF @, 1880
ex block  inactive ex block  inactive AU dem - SEbiE t BF ' 5gxm2
tripbloc inactive ex block inactive t block 2600
t CEBF M1 200 e CCS main & h trifbloc  inactive Qs s
I CEF Wl @ @B@@xIn oG 1 D Uef 1838 X Furction  inactiuve
t CEF W2 268 ms : . LU 168 ms ex block  imactive
I CEF W2  ©.@eexin 36 2 inactive tripbloc  inactive

9 ?nEthUE Functian active 1 51.8668 Hz

SG o4 +nactfue ex block  inactiwve t £l 166 ms

Functioh  imactiuve 565 inactive trirbloc  inactive Function  inactiuve
ex block  inactive Lr 22 l1@.@ % ex block  inactive
tripblac  inactiuve toUsfrr 188 ms trikbloc  inactive
t UTS 288 ms 12 S52.808 Hz
t f2 166 ms

FRERUENCY

Function inactive
ex block inactive
trifbloc inactive

43,868 Hz
t f3 186 m=s

Funct.ion inactive
ex block inactive
trifbloc inactive

42.888 Hz
t f4 1868 ms
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Menu free of the sub-menu "PARAMETER" (Part 6)

Reset function

TD_CSP2-T_HB_06.05_CGB

MAIMN MENL
Measurement .. ... b
Statistic ... ... ]
Event. recorder .. B
Fault recorder .. M
Dist. recorder .. M
Status ... 4
Service ... b
Self test ... 4
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Menu tree of the sub-menu ,SERVICE”

l SERUICE ]
16 @1 @4 11=m3
TYFE CEFZ-T
SW-TYFE 1.@

MAIN Va3 88 66-8137
0SSP UAZ B2 . 63-8118
CHMP  UAZ . 81 . 606833

e . howrs 3683 h

[ rmArn meny |
Measurement. ... .. 3
Statistic ..., .. 3
Ewvent recorder .. Bk
Fault recorder .. F
Dist. recorder .. F
Status ... L. 3
Farameter .. ... .. 3
| Service .}
Self test .. ... .. 3
LED settinds .... F
Select dewice.... k
[ SINGLE LINE ey g

Modem—connect. Statusl

N

l SERUICE |
AR tot. a
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LHSWCE . 5]
OF . 561 14@
0. 562 A
Ok . SG3 23
Or . 5G4 ]
0F . 565 4
ZI SHG1 5 kA
£l SWGZ B kA

[IODEM CONNECT . STRTUS|

LUART ¢R=Dx:
LUART «T=Da:
Modem—Init: Mo

t—last CModem—Init?

Connection-5tatus
not connected

RFC= linked :B<max5
CFramesCRxDi:
CFramesiTxDx:
CountercRxDi:
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Menu tree of the sub-menu ,SELF TEST”

IR |

Measurement ... .. b
Statistic ....... 3
Event recaorder ..k
Fault recorder .. k
Dist. recarder .. F
Status ... L. ]
FParameter . ... ... b
Service ... ... b
LED settings ....
Select dewice. ... k

4 SINGLE LIHE

4
| el 1EST |

Felad Test .. ..... ]
Memord Test . ... .. [
Lamt Test ........ b
Disklay Test ... .. b
Eed Test. .. ....... 3
Font. Test. ... ..... 3

Fest.art
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Menu tree of sub-menu "LCD — SETTINGS”

| ®AIN HENU

Measurement. .. .
Statistic .. ...

Euvent recorder ..

Fault recorder ..

Dist. recorder ..

Status ...
FParamster .. ...
Serwvice ... ...
Self test ... ..

Select deuvice. ...

| Lcn zettines ||

Bridhthess o2
Contrast 2

+a= settinds
defaults

EMTER= =awe Param.
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3.24 Parameter setting via CMP1

Parameter setting means the change of parameters and can be carried out locally via the operating keys of
the CMP1. As parameters there are at disposal in the CSP2

e system parameters as well as
e  profection parameters

[see chapter 'main menu of the CSP2" for more details).

Before a parameter sefting process can be carried out, first the corresponding operating mode (MODE 2)
must be sef. Subsequently, the parameter to be changed must be called up via the keys for menu guidance
(keys »UP/DOWN« and »RIGHT/LEFT«]. By pressing the keys »+/-« the desired setting can then be effected.
However, the CSP2 only works with the new seftings when these have been saved. The activation of the sav-
ing process is carried out in the sub-menu "Save function" which must be called up by the key "ENTER". Here
are still other possibilities available for the handling of parameter changes beside the storage option.

Depending on the present menu page, the keys »RIGHT/LEFT«, >ENTER« and »C« take over continuation
fasks.

Attention

e In case of system parameter changes (e.g. digital inputs or signal relays|, the CSP2 reboot due
to the configuration alteration of the hardware. This means that the system is not ready for opera-
fion for the run-up time of 10's.

e The saving of parameter changes requires time. Thus it is sensible fo first enter all changes and
then store them jointly. During the saving process the LED "System OK" can go off or light up red.
The saving process is finished when the LED lights up green again.

e I no keys are actuated for 10 min, all unsaved changes will be automatically rejected. This time
corresponds fo the "Screensavertime" after which the background illumination of the display goes
off when none of the control elements have been activated.

3.2.4.1 Keys »+/-«

If a parameter is selected by the keys for menu guidance (MODE 2), its sefting can be changed via the keys
»+/«_ The settings themselves can be values or functions.

Thus the activation of

e key »+«resulls in the increase of a numerical value or in the selection of the next function from a list of
functions.

o key »<in the decrease of the numerical value or in the selection of the immediately previous function from
a list of functions.

(See chapter "Example: Setting of protection parameters')
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3.2.4.2 Key »ENTER«

ENTER

The key »ENTER« is an action key with which different funcfions are assigned. The functions to be executed
depend on the operation mode as well as on the present menu page shown in the display.

Functions of key »ENTER«:

o Cadllup of the sub-menu "SAVE FUNICTION" for saving a parameter change (MODE 2).

e Back to the parameter that has been changed in the sub-menu for handling a parameter change in MODE
2)

e Callup of the CMPT menus "CAN DEV. NO. CONFIG", in which by using the CAN-BUS multi-device
communication the necessary seftings are carried out (see chapter "Bus capability of the operation and
display unit CMP1"),

e Executing key for saving the changed seffings (see chapter "Bus capability of the operation and display
unit CMP1" and

e Callup of the main menu (only in MODE 1 and MODE 3)

3.2.4.3 Sub-menu »Save functions«

After finishing of all parameter changes, these have to be saved in the CSP2. For this, the sub-menu "SAVE
FUNCTION" is called up by pressing key »ENTER«. The called up menu page offers the possibility fo:

SALE
FUMCTION

b = =ave Parameter
ENTERE = back

C = lo=se chandes
4 = commis=sioning
4 C EMTEE 3

Figure 3.11: Submenu "SAVE FUNCTION" for handling of paramefer changes

press key »RIGHT«
press key »ENTER«
press key »C«
press key »EFT«

e Save changes

e Return, discard changes

e Discarding all changes

e Access fo the infernal service menu (password required)

il
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3.2.4.4 Key »C«
The key »C« serves for:

e Discarding of paramefer changes and re-establishes the originally saved numerical value or function (see
sub-menu "SAVE FUNCTION" for handling the parometer changes in MODE 2").

e Execution key for deleting of saved disturbance files data and

e Resetting of acknowledgeable LEDs and signal relays (not in sub-menu "SAVE FUNCTION".

3.2.4.5 Example: Setting of protection parameters

In the following example a paramefer sefting process for the protection function "OVERCURRENT [>>" in the
profection parameter set 1 is carried out. Therein are changed a numerical value of a parameter as well as a
parameter which is fo be sef via a function selection. Subsegently the changes in CSP2 are saved.

The individual steps of the entire parameter sefting process are explained step by step by images of the re-
quired keys and the results shown by screenshots.

How to change a parameter

1" step
Setting of MODE 2 (operation mode: Local /Parameter sefting] via the key switches of the CMPT.

2" step

Callup of the main menu via the direct selection key »DATA«. The page of the main menu shows a list of sub-
menus that can be called up from here. At the call-up of this page, the last called-up sub-menu is automati-
cally preselected by the cursor bar.

Note
At each callup of a sub-menu or a new page, the symbol of an hourglass appears (in order to indi-
cate that the system is busy) in the right lower corner of the display (this also applies to all activated
action parameters).

37 step
Move cursor bar via the keys »UP/DOVWNE« to the menu line "Parameters'.

4" step
Call up sub-menu "Parameter” by pressing key »RIGHT«.

5" step
After call-up of sub-menu "Parameter”, the cursor bar is positioned into the menu line "Parameter set" by press-

ing keys »UP/DOWNE«. By pressing key »RIGHT« the sub-menu "Para. switch" is called up.

6" step
Move cursor bar to menu line "Parameter set 1" by pressing keys »UP/DOWNE.

7" step
Call up sub-menu "Prot. para." by pressing key »RIGHT«.
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8" step
By pressing keys »UP/DOWN« move cursor to menu item "I>>".

9" step
By pressing key »RIGHT« call up sub-menu "High set overcurrent [>>".

10" step
By pressing keys »UP/DOWN« move cursor bar to menu item "Function”.

11" step
Now the first element (foward) of the protection function I>> shall be configured as "active". Therefore,
the parameter "Function" must be set from at present "inactive" to "active"!

The present setting of the parameter "Function” shows af first the sefting "inactive". By pressing key »+<, the
next following setting from the function list for the sefting of this parameter is shown. This is the sefting "active".

12" step
Now the parameter for the triggering delay time "fl>>F" shall be set!

By pressing key »DOWN« move the cursor bar to the menu item "f1>>F".

13" step

When preselecting parameters by numerical value settings, always the 3° decimal digit is preselected auto-
matically. By pressing keys »RIGHT/LEFT«, the corresponding decimal digits of the numerical value indication
can be preselected.

By pressing key »+«, the numerical value of the preselected decimal digit is increased; decreased by key »«.
If key »+< or key »« is held pressed, the numerical value is increased,/decreased automatically by "1" at the
rhythm of half a second. An increase of the numerical value to more than "9" leads automatically to an incre-
mental overrun info the next higher decimal digit, and a decrease of the number valve to under "0" to a
decremental overflow.

The change of the numerical value from 1000 to 450 has to be carried out in two steps. At first, the 3°
decimal digit is sef fo the value "4" by pressing key »<«. The decremental overflow results automatically in a
"disappearance” of the 4" decimal digit in the display.

14" step
Now the second decimal digit must be set to the value "5". Thus, at first, it is preselected by pressing key

»RIGHT«.

15" step
The desired numerical value is set by operating key »+« accordingly.

16" step

Now the parameter changes must be saved! For this, af first the sub-menu "SAVE FUNCTION" is called up by
pressing key »ENTER«.

17" step

In order to carry out the savings, now key »RIGHT« must be pressed. After approx. 1.5 seconds a "pop-up

window" [see chapter "Pop-up messages') appears with the message "Parameter set switched".

Now the changed seftings of both parameters are save and the CSP2 works with the new settings!
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18" step

The pop-up window "Parameter set switched" remains in the display either as long as MODE 2 is left or unfil
any operating key element of CMPT is pressed!

By swifch-over of the lower key-operated switch to the horizontal position a change from MODE 2 to MODE
1 is effected again (only then MODE 3 can be sef, if required).

The paramefer sefting process is completed now. If no further keys are actuated for 10 min, the display

changes automatically to the start page SINGLE LINE.

Attention
If @ parameterising process is inferrupted, i.e. if for 10 min no operating key is pressed, all changes
effected up to then and not stored yet will be discarded!
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Display 16

Display 17 ‘

Display 18

Display 19

18" Step ‘

Figure 3.12: Example: Changing a protection parameter: Protection function |>>
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3.2.4.6 Example: Setting of system parameters

In the now following example, a sefting procedure for the "Field settings" in the system parameter sef is carried
out. Also here a numerical valve of a parameter is changed as well as a parameter which must be sef via a
function selection is changed. Subsequently, the changes are saved in the CSP2.

The different sfeps of the entire parameter setting procedure will be explained and shown by help of screen-
shots of the required keys and of the resulting indications of the display.

Procedure for parameter setting

1¥ step to 4" step
Same as procedure for "Setting of protection parameters"

5" step
By pressing key »UP« move cursor bar to the menu item "Field settings).

8" step
By pressing key »RIGHT« call up submenu "Feeder ratings'.

7 step
By pressing key »UP« accordingly, move cursor bar to parameter line “VT pri”.

8" step and 9" step
By pressing key »LEFT« several times, the cursor moves to the first decimal digit.

10" step
By pressing key »+« accordingly, set the desired numerical value for the primary nominal value of the voltage

transformer, here: from 10000 to 20000.

11" step
Now the measuring circuit for voltage measurements shall be set from “Y” to ,A".

For this, at first parameter “VT con” is preselected by pressing key »DOVVN«.

12" step
By pressing key »+«, the seffing “A" is selected from the function selection for this parameter.

13" step
Now the parameter changes must be saved. For this, the sub-menu “SAVE FUNCTION" is called up via key
»ENTER«.

14" step
In order to execute the saving process, key »RIGHT« must be pressed now. After about 1.5 seconds a pop-up
window appears (see chapter 3.2.6) with the message “rebooting System”.

Note
Contrary to the saving action during the setting of protection parameters, the system will reboot,
as the change of system parameters has an influence on the hardware configuration of the
CSP2 and thus requires an initialisation of the systems. The system restart is initiated automacti-
cally.

15" step

The pop-up window message “rebooting System” remains in the display until the booting procedure is
completed!
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By switching of the lower key switch into the horizontal position, MODE 2 is left and MODE 1 is activated
(only then also MODE 3 can be set, if necessary).

The parameter setting procedure is now completed.
Attention

If @ parameter sefting procedure is aborted, i.e. if for10 minutes none of the operating keys is
pressed, all changes previously made and which have not been saved yet will be discarded.
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Figure 3.13: Example of selting system parameters, field seftings
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3.2.5 Controlling switchgear via CMP1

The control of a switchgear signifies a controlled initiated switching action which may be executed locally via
the CMPT.

The execution of a control action can either be carried out in the CONTROL MODE (by taking info account
all on feeder- and sfation-level interlockings) or ongoing in the TEST MODE (without interlockings).

3.2.5.1 CONTROL MODE

For security reasons the execution of a switch action can only be executed in the CONTROL MODE so that
no uninfended switch actions can be done. The CONTROL MODE itself is only accessible in MODE 1 via
callup of menu item “operate”. Only then switchgears can be preselected and switched.

Taking into account the field interlockings

Switching actiones will only be executed if no internal inferlocking conditions have been violated. The internal
inferlockings (field interlockings) are separately determined depending on the field configuration of each con-
frollable switchgear and are deposited in the data file “sline.sl” for the single line image. Interlocking condi-
fions can be determined separately for switching on and/or switching off of a switchgear.

Attention
If a switching command is invalid or violates an interlocking condition, the switching action will not
be execufed.

Note
When assigning LEDs, one LED should principally be assigned to interlocking violations with the out-
put function “Interlock” (see chapter “interlocking fechniques”).
Additionally, an entry in the event recorder is generated (same message text as that of the output
function] which protocols this switching affempt.

3.2.5.2 TEST MODE (without interlocking)

In the CONTROL MODE the TEST MODE can be called up by placing the lower key switches into the verti-
cal position.

The TEST MODE is provided for a test of the controllable switchgears. For the commissioning, it is sometimes
necessary to swifch the switchgears without inferlocking. This is especially useful when the plant is sfill not en-
ergized (dead bar) or not yet completely equipped with switchgears.

Attention: Danger to life!

e In this fest mode all switch positions can be changed without any interlocking.
e These switching actions are completely free and are not subject to any inferlocking!

Due to the special danger it must be emphasized again here that in the TEST MODE no interlockings
are active any more. Then it is e.g. possible to switch the earthing switch when the circuit breaker is
in the on position. Switching actions in this mode may only be carried out by authorized personnel
with exact knowledge of the plant environment and under consideration of all relevant safety meas-
ures.

The TEST MODE can be left with one change of the key switch position or by pressing a direct selection key.

Thereafter, the interlockings will become active again. Moreover, the switchgears must not be left in a posi-
fion that violates an interlocking condition when leaving the TEST MODE.
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3.2.5.3 Keys »ON/OFF«

EIN

By pressing the keys »ON/OFF« the controllable switchgears can be switched on and off in the CONTROL
MODE [and TEST MODE].

3.2.5.4 Keys »Emergency OFF«
IO

The two keys >EMERGENCY OFF« serve for switching off the circuit breakers) in case of emergency. For this,
both keys must, however, be actuated af the same time. The switching off occurs independently of the set
mode of operation and without taking info account possible active interlockings for the power circuit break-
ers.

3.2.5.5 Example: controlling in CONTROL MODE

In the following example the fundamental procedure for controlling a switchgear is shown. All necessary steps
for switching an earthing switch are shown and explained.

Procedures for controlling switchgears

1" step
Calling up MODE 1 (operation mode: Local/Control) via the key switches of the CMPT.

2" step
Setting of the start page SINGLE LINE via the direction selection key »SINGLE-LINE«.

37 step
In MODE 1 the menu item "operate” is displayed on the display which serves for the call-up of the CONTROL
MODE. This menu item is first to be selected by actuating key »UP«.

4" step
The CONTROL MODE is now entered by pressing key »RIGHT«.
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5" step

The selection of the switchgear to be controlled is carried out by pressing the keys »UP/DOWWNE«. Here the
cursor, which is in the foof line changes to a circle marker which surrounds the switchgear.

If in a cubicle several switchgears are controllable, the circle marker jumps to the next switchgear sym-

bol when the key »UP« is pressed anew.

&" step

When key »ON« is pressed, the earthing switch is switched on. Here the switch leaves the defined position

»OFF«, and changes over in to the intermediafe position which is signified by an unclosed thin centre line

(display indication 5). When reaching the end position »ON« (display screenshot 6) the switch action is com-

pleted.

7" step

If all switch actions to be executed are completed, the CONTROL MODE should be left again for reasons of

security protection against unauthorized switching. This can be effected by pressing of the direct selection

keys »SINGLE-LINE« or »DATA«.

‘ MODE 1 ‘* ‘ Direct selection Selection %IE% m g 2 Calling up the Control| %té ﬂ} g g Selection
ILT W1 a IL3 W1 a A
AWK ey A KXo
\ 233 >\\093
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: AN : | | A
3‘ —_ 1
= — =
y \* 0Bz \* 068z y
‘I a4 ‘I 094
4 INFO ... . ... DATH M (3]
1t Step ‘ 2nd Step 34 Step ‘ Display 2 ‘ 4" Step ‘ Display 3 ‘ 5t Step ‘
-—
ILL WL a
ILL Wl 2 A on o O RS A B B || caving the Control Iz Wi 2 A
ILZ Wi a A s n R e ILS W1 a
ILZ W1 g A t IL3 W1 e A
=X L B s s L &
I & x A X
A X o A qa1 A Ko el
\ e ! \ 693 \ 053 \ kS
Tk L ke 5
=1
oy . ol g o él 1
= % = = &
\* - \ a2 \* TR \ o2
- a4 o FET)
i i
r] = l [E3] = PO . TATA M
Display 4 ‘ 6 Step ‘ Display 5 Display 6 7t Step ‘ Display 7 »m
Leaving the Control _ém
Measurement. ... M
Statistic ..... ¥
Event recorder .. M
Fault recorder ¥
Dist. recorder .. M
Status ... M
DATA | Farameter
Service ....... M
Self test ..... ¥
LCD settings . ... M
Select deuvice ¥
7t Step ‘ Display 7
=] I8
Figure 3.14: Example of a control procedure via CMP1 in CONTROL MODE
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3.2.5.6 Example: controlling in TEST MODE - Caution: Danger to Life
the following example shows the controlling of switchgears for test purposes (without interlockings):
Procedure for switchgear controlling without inferlockings

Ist step to 4" step
Are executed in the same way as the switchgear confrolling in CONTROL MODE!

5" step
As soon as the CONTROL MODE s called up, the lower key switch is moved fo the vertical position in order
to call up the TEST MODE.

In the display there appears automatically the information "COMMISSIONING MODE, no interlock!" in order

fo show that all switch actions from now on are effected without taking account of the inferlockings.

Caution: Danger to life

&" step to 10" step
The switching on and off of the switchgears is carried out in the same way as control in CONTROL MODE
and can be executed at will.

Attention
Before TEST MODE s left, it is imperative to see fo it that the switchgears are not in a position that
violates inferlockings!

Step ,v"
The TEST MODE will be left and tured back into the CONTROL MODE by switching over of the lower key

switch info the horizontal position.
Step ,z"

The CONTROL MODE again can be left in the usual way via the direct selection keys »SINGLE-LINE« or
»DATA«.
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Figure 3.15: Example of a control procedure via CMP1 in TEST MODE (without interlockings)
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3.2.6 Pop-up window

Pop-up windows show system messages which are popped up in for certain processes in order fo inform the
user about the status or the further action for operating the CSP2. In this case, each time a black back-
grounded window appears on the present menu page with the text of the corresponding systfem message.

Pop-up windows appear at the following system messages:

e Set up of the communication between CSP2 and CMP1

During the boot phase (system restart) of the CSP2/CMP1 systems, the pop-up windows appear in the as
shown in Fig. 3.16. The second and third windows appear alternatively until the communication be-

tween CSP2 and CMP1 is established. Thereafter, the CMPT reads the data from the CSP2.

waitind

for CSF

CMP
page
create

Figure 3.16: Popup windows at setup of communication

o Inferruption of the communication between CSP2 and CMP1

In case of a communication interruption between CSP2 and CMP1 during the operation, the following

two windows are shown alternatively.

Figure 3.17: Pop-up windows at communication interruption
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e Acilivation of the action parameters, e.g. when resefting counter:

| reser Function | ||| reseT FuwcTion ||
3 3
k =2 counter L4
> >
b >
3 >
b STATUS L4
> >
> >
b = RESET b = RESET A
(I CE

Figure 3.18: Popup windows at handling of paramefer changes

e Handling of parameter changes: e.g. Discarding or saving protection parameters and system parameters
[rebooting system)

oute RELAY K 12 | [FroTECTION sETs || [TovercurrenT 1> ||| | [ control timina ||
t min 1888 ms MTA 45 = to SG1 288 m=s
active current Act.ive set 1 L 0N B ms
rel. ack. inactive B el AL tr OFF B ms
L 1 1 oo P =) el 1 A CIE N t Ld i) SR e
t. t.
D r t
I d
1, < t
‘arasel switc I £
t.
t. t.
Mol £
vl |5 E
- LIFFT Bms | |5 EH2 = =
_ [ tr ON ms
FT at =sh 5] tr OFF - me
- » SOTF inactiuve
= tI1>FS0 38 m=s
Sustem Ok
(TR | @

Figure 3.19: Pop-up windows at abort of the parameter sefting procedure
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e Abort of a parameter setting process
A parameter setting process is aborted, when e.g. during the parameter sefting the mode of operation is
changed from MODE 2 to MODE 1 or when for about 10 min no operafing key has been pressed any

more.

lzTaTisTIC SETTINGS]|

27 .83 .83 B9: 59

4 Crl

Figure 3.20: Popup windows e.g. at seffing of undefined mode of operations

e Prompting for aborting
If @ non-defined mode of operation [e.g. remote control/parameter setting) is sef, this will be brought to
the affention of the user by the following message:

IL1 B A
ILZ2 8 A
IL3 B A

FUHCTION IS
HOT RAVAILRAELE

Figure 3.21: Pop-up windows e.g. at setfing of undefined mode of operations
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4 Operation via SL-SOFT

The objective of the SI-SOFT parameter setfting and evaluation software is to give the user a quick and com-
fortable access to parameters and data of the combined protfection and control system CSP2/CMP1. Under-
lying tasks such as the read-out of data, parameter setting and the preparation and freatment of
data/parameter sets records can be implemented with the standard version.

Optional additional functions take on further fasks such as the evaluation of disturbance recorder (*.dsb files).

Note
For the detfailed description of the SI-SOFT a separate manual “SLS 2.0 SYSTEM LINE SOFT”

parameferisation and evaluation” is available.

CAN-BUS

"""""" ---RS 232 (in preparation)-------

Figure 4. 1: Connection example CSP2/CMP - PC via RS 232

4.1 File handling of the CSP2 with SL-SOFT

The dafa sets of the CSP2 principally comprise two files, on which the device configuration is based with re-
gard fo the application:

"

o 'sline.sl”or "*.sl”

"

e 'parameter.csp’

The file names "sline” and "parameter” are factory designations, which can be adapted individually by the
user. The data endings "*.sI” and "*.csp” must however be kept.

sline.sl
On the one hand, this file contains data for the Single-line for the display of the field configuration on the LCD
of the CMPT; on the other hand, the field inferlocking condlitions stipulated by an internal locking matrix.

The ending “*.sI" must be kept. It's allowed fo use eight characters, letters or numbers for the name of the file.

n
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Note
When logging into a CSP2 with SI-SOFT the file "sline.sl” can merely be copied or overwritten by
loading a different "*.sl" file. Opening and editing this file is possible with the SL-Soft/Sl-Draw (full
version).

'parameter.csp”

In this file, the four protection parameter sets and the system paramefer set have been put together info one
parameter file. This parameter file is dependent on the type of device [e.g. CSP2-F3, CSP2-F5 or CSP2-)
and on the CSP2 device software version. loading of a parameter file info a CSP type of device not pro-
vided for it is prevented by a plausibilify check.

Note
In the processing of protection and system paramefers, it is necessary to open the file "parame-
fer.csp” to start with. The corresponding parameter sef can then be called and changed via a selec-
fion. This process is the same for ONLUNE MODE as for OFFLINE MODE, in which either a parame-
fer file which has already been stored is called or a new record is generated.
Individual parameter records cannot be stored separately or loaded info the CSP2 for security rea-
sons, but always only via the complete parameter file!

System Line Soft
File Edit Parameters Conbol  Windows Help 7

ot e i s ot MR 2 ) e

Elgm C5P2 -F3 Device number 1
- Protection set 1

N 2l BB 0= amEE

[ Bvercurrent >

- g Shert circuit 1>
1 High short circuit 1> >

- o Eatth owercunent [Ex
= Earth shot circuit [E>>

- o Megative phass sequence
= Themmal overload with rep
o Automatic reclaser AF;

- Control circuit supervision
o Frequency

- g Overvoltage U- Ux>
= Undervoltage W Ue<

- o Residual voltage UE > UE
o Power Pro, Frz>, Px P>

- o Fuse failue FF

[ Circuit breaker failue CBF
Cancel I

Load Single Line

Figure 4.2: Copying the 'sline.sl” file

System Line Soft

Fle Edt Parameters Contol ‘Windows Help 7

5|EL| @ |=alo=|2a| - ] | Bl BE| M= S5

Sl CSP2- T Device number
[ Measurement
Statistic
. Eventrecorder
[ Faultiecorder
|22 Disturhance recorder
() 1/D Status
-] Service Dffnen [=1x]
= ) Parameter
@) System parameter Suchen irc |E Data_System_Line =1 QI
El &' Protection sets
& Switchable protection
) Protection set 1
@) Frotection set 2
@) Frotection set 3
@] Protection set 4

Dateiname: 2 5rarm | fifnen I
Dateityp IEE F Files [~.cspl =l Abbrechen

4

Figure 4.3: Opening the parameter file "parameter.csp” in OFFLINE MODE
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4.2 Basic version SL-Soft

The standard version of the SI-SOFT (»SYSTEM LINE SOFT«) permits simple menu-controlled evaluation and
parameter sefting of the CSP2 devices and runs on every IBM compatible PC/notebook with the Windows
95/98/ME/XP or Windows NT/2000 operating systems.

Communication to the CSP2/CMP] system (online operation) is done via the RS232 interface or via the in-
ternal CAN BUS.

SL-SOFT permits operation by mouse (Windows standard/surface) and has a userguided window technique.
The menu tree of SI-SOFT is based on the menu structure of the CSP2/CMP1, in order to simplify navigation
through the various menus.

The SI-SOFT can be switched-over between german and english language.

Features of the basic version (SI-Soft without Data Recording)

e Available for all CSP2 devices (not CSP1-B) of the SYSTEM LINE,
e Online/offline operation

e Integrated language selection (German/English)

e Device login via individual and multiple device communication

e Comforfable dafa access by window technique,

e Menu-guided surface,

e Read-out of all available data,

e Cyclic read-out of the measuring values,

e Read out of the status of the inputs and outputs,

e Parameter setting of all device-specific configuration data,

e Plausibility checks,

e Copying and deletion of the data sefs,

e Preparation of parameters in offline mode,

e Archiving of records,

e Printout of parameters and dafa with various print opfions,

e Further processing of the measuring values (recording, display),

e Commissioning support [e.g. differential and stabilisation values in the CSP2-T) and funcfion support,
e Triggering off disturbancy records (manual triggering)

e Synchronization with PC time.
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Figure 4.4: Overview in ONLINE MODE (Example: Menu "Data”)

Figure 4.5: Overview in OFFLINE MODE (Example: Menu "Field seffings” in the system paramefer sef]
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Figure 4.6: Overview in OFFLINE MODE (Example: Menu "Overcurrent I>" in profection parameter set 1)

4.3 Full version SL-SOFT

In addition to the standard version, SI-SOFT (full version) provides optional additional features, which increase
the functionality of the overall system. This includes the "data visualizer” as well as the configuration pro-
grammes "SI-DRAW” (production of single lines incl. field interlocking logic).

The additional functions can be taken info consideration on the basis of the type key of SI.SOFT in ordering.

4.3.1 Evaluation of disturbancy records (Data visualizer)

The "data recorder” is a software tool {programme), with which the disturbancy records generated by the dis-
turbancy recorder of the CSP2 can be evaluated.

In order to be able to evaluate the disturbancy records saved in the CSP2 via the data recorder, they must be
copied onfo a hard drive or floppy disk (PC/laptop) in the online mode of the SI-SOFT by the single "Drag
and Drop” method.

When a stored disturbance record file is called up, all the analogue channels (measured values) and all the
digital channels defected during the recording can be shown as oscillographic curves. The resolution of the
analogue measured values is automatically adapted to the maximum values detected, with the result that
complicated calibration is not necessary.
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In order to use the Data visualizer, an extended version (optional) of the SI-SOFT has to be installed. This
means, the data recorder is not a separate programme. If the extended version of the SI-SOFT (optional) is in-
stalled the data recorder can be called up via the “Data recorder icon” within the SI-SOFT start menu. (Start
— Programme — System Line_V2 — Data Visualizer)

Scope of function and output of the 'data visualizer”

e Evoluation of the disturbance records, oscillographic curves, editing-capability
e Extensive functions for evaluation (zoom, display of individual measuring values with time stamp efc.)

e Import and export of data records in ASCIl and COMTRADE format

n C:%Data_System_Line'SR_4590.D5B - Data¥isualizer _I—I_ = ll

File Export Preferences View Help

IE =) |_| n|,®|fa||—_|_|_||

El-(] Analog channels

] L1 w1 00 0 50,0 i} =00 1000 [ms]
E ::j xl CData_System_LineSR_4590 DSE
B LT W2 Systemrecorder CSP - Trafodiff

El IL2wz 20082004 11:35.54
L LWz
-[=] e
E
= UL2 IL1 w2 | |
=Rk 5000 |
-E e 4000 .
-8 10w 3000 - |
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B =V VTV |
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= 15L3 4000 - |

-5000 4 '
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Figure 4.7: Optional additional function: data visualizer
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4.3.2 SL-LOGIC

By using the SILOGIC up to 32 cusfomer specific logic funcfions are programmable. By this the functionality
of the CSP devices is widely extended. For additional information please refer to the SI-SOFT manual.

System Line Soft - Logic ;Iilil

File Parameters Windows ?

A= =l =
B e Dot 2| |

Measurement

Statistic

BT o] i
Ewventrecorder =+ 10 Logic fet. 1 r
Faultrecorder i

|
(=]
lse

: Poz.5G1 on
l; gitttrsbance recarder K AND PosSG2on
; [ AND NOT  Alarm: 135F

BE Digital inputs
B Output relays
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) Service
@ Set date [ time

1) System parameter
Field settings
Control tming

4] Interlacking
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- Output relays
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=3 LED configuration

lo Disturbance recorc

~-288 IEC 870-5-103

284 Profibus DR
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Figure 4.8: SL LOGIC

'
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4.3.3 Configuration of Single-Line-Diagrams via SL-DRAW

The full version of the SI-SOFT contains a sub-menu called SI-DRAW. This is infended to be used for the con-
figuration of the graphic representation of a single-line diagram as well as for programming the field inferlock-
ings. A dafabase provides a number of various symbols for creating individual graphics for single-line dia-
grams. For that purpose standardized symbols of the switching devices and also a toolbox with usual ele-
ments for drawing are available.

Special configuration menus make the assignment of the switching symbols used, and plausibility checks
which inhibit false parameter assignments. Once all the switching devices have been assigned, the field infer
locking conditions can be programmed.

% 5L Tes.dra - =13
Fie Edt View Help

BEeB= Y nemFEseE
BN EE A=

abjolaaaalq(m]= =2 0 EEea)

TooBos B, . .. ... [ [N
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SE0 5L symbl lorary 1| It A
|| | | [ ¢ B - g
1 IL3 0 A
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- 1 i finish finish
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0 AN A AR e Bl =
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| b S
\. QD o . . . Truck no <fix mounted >
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Figure 4.9: SL Draw
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5 Main menu of the CSP2

Main menu of the CSP2
The main menu of the combined protfection and control system CSP2/CMP1 offers the following sub-menus:

e measurement

e  statistics

e event recorder

o fault recorder

e disturbance recorder

e status

e service

e parameter
o self test

e LCD setting and

o device selection

Within these sub menus only data can be read out or certain menu items (action parameter) be activated in
order fo execute certain procedures.

Additionally to the read-out of data, within the sub-menu

e parameters

Settings of parameters of the protection, control and other functions can be changed. This menu accesses the

parameter file 'parameter.csp” (see chapter "operation via SI-SOFT'] which contains the system parameter set
and the four profection parameter sefs.

In the following chapters the individual menus including their sub-menus are presented and their functions ex-
plained. A detailed listing of all parameters as well as their setting possibilities, in conjunction with general
explanations for certain conditions, shall contribute o the understanding of the functions of the CSP2.
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5.1 Menu measurement values

The CSP2 offers to the user measurement values which inform about the operational status of the MV-panel.
Measurement values can be locally shown and read out af the display of the operation and display unit
CMPT. The measurement values made available by the CSP2 are on the one hand based on the

e measurement and on the other hand
e on calculation.

Defection
Quantity Ranae of g’
measured Description ange o Unit 3 S Note
o Values S| 5
(Indication) 2 2
< 3
g|lS
S
Bwir I
ILT W2 A
12 W2 A
L3 W2 A
le Earth Current A
Okl Earth Current A ° - Instant.value (Effective valuet)
10 W2
ULl V
uL2 Phase Voltages vV ° - Instant.value (Effective value)
V
Ue Residual Voltage ® Instant.value (Effective value)
u/f Overexcitation
_ - Fequeney - [ - Instant.value (Effective value]
Thermal Capacity 0...200 % % ° Instantaneous value

|d|_] x IN

1dL2 Differential Currents x IN ® Instant.value (Effective value)
IdL3 x IN °

Ide  Differentiol earth corent ~ xNn e
sl N e

2 O ki e

3 S Ik e

e Subilsation eatth corent xIn e
Tepos.  Topchangerposon 039 e
H2. 11 s e
H2.12 ! @
H2.13 ! +rrr @
H4.L1  Fouthhamonies % e
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Detection

Quantity
measured Description
(Indlication)

Range of
Valves

<
=)

Note

Direct Measuring
Calculation

Table 5.1: Overview of Measuring Values
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Direct measuring of measurement values

Via the analogous measurement value (measurement channel) of the CSP2, the measurement value for phase
currents and phase- or lineoline voltages are directly measured. According to the measurement circuit used,
the CSP2 receives corresponding analogous measurable values. These ftime continuous measurement signals

digitalized by the CSP2 (via Sample & Hold) in order fo:

e calculation of the protection algorithms (protection functions),

e display oscillographic curves within the data recorder (disturbance recorder),

e record in the fault recorder (instantaneous fault recording at the time of a protection frip),
e digital indication at the display of the CMPT,

e datfa exchange with the SCADA-system,

e calculate measuring values based on measured values.

Remark
The determination of the time intervals for sampling the analogous measurement values is desig-
nated as "sampling frequency" and dependent on the type of device of the CSP2 (see chapter 'Dis-

d

turbance recorder’)

The following quantities can be measured directly dependent on the measuring circuit used.

Direct Detection of Measuring Quantities

Measuring Circuit

Current Voltage
Quatity Analogue Quantity 1-1z1: s
Megsu(eo’ Description Unit Meosur_ed %% s .% O 5 T =% %
(Indication) (Input Variable) & qg) o) %) % IS qg) Q
8 £ 59368 §
= Fis S 5 2> 8
2 NN
LTWI A it
I2W1 A ol ® o o
LS Phase Current A ol
ILTW2 A iwalt]
IL2W2 A iwl]
IL3W2 A iswlt]
le Earth Current A il1) =JOj-=]0
ULl Vv u, t
uL2 Phase Voltages vV Ul 1T 1T 1c
uL3 v ug )
Uiz V Ut
U23 Linetoline Voliages vV Uil -1-1-1- °
U3l Vv U (1)
Ue Residual Voltage Vv u,ff) T 1T 1T 11T 10
f Frequency Hz
ol Temperature supervision
92
Tc pos. Tap changer position

Table 5.2: Direct Measured Values

Calculated measuring values
Additionally to the directly measured values for current and voltage, further operational values/signals are of
importance for operation and supervision of an MV (medium voltage) system [e.g. input/output of active
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power, power factor efc.). Such measurement values, however, cannot be measured directly but must be de-

rived (calculated) from the directly measured quantities with appropriate formulas.

The calculation method used depends on the configuration of the voltage measurement circuits. The belong-

ing parameter has fo be set accordingly.

Measuring Circuit

Current Voliage
Quanfity =15 S s Analogue Quantities
Measured s § O %L oo .
L g 2 0 80 5 Measured (Input Calculation Formula Note
(ndication) & ¢ & © 2 2o 8 )
. s © 2 o & S & Variable)
Display § € = O 8§58 §
£ 38§ 20 3ETQ &
E Q5230
= 5 S\

Ue =1=1-1-10] = |- gl ualtl, ualtl - Uo=U, + U, + U,

e

For caleulation always
9 e o0 - - - - i), i), il the highest measured
phase current is used

IdL1 o o @ - - - - i, i Operat.: Iy = [ 2l = [yl l(U)B: Infgrmgtio.n from
Fault: 1, = [l a = el pposite Station

IdL2 ololol-=1:-1 - 1- i, il Operation: |y, = ||l = el Lo IPnformofliDon .from
Fault: l = ||l2A = o B| arfner Device

IdL3 ololol-1-1-1- ol o) Operation: |, = ||lsal = Ilesll  Lag: ::formofli)on .from
Fault: 1 = [lan = lusl artner Device

Ise

Table 5.3: Derived Quantities (Computed)
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The display of the CMPT shows the measurement values as absolufe values:

Figure 5.1: Menu ,Measurement values” in the display of the CMP1 (Example CSP2-T)

When using the SI-SOFT, the measurement values can either be displayed as absolute values or
as relative values.

Figure 5.2: Menu ,Measurement values” — SI-SOFT (Example CSP2-T]
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5.2 Menu statistics

In this menu the "stafistical data” can be read out which give information about the load flow for defined peri-
ods of time during the operation of the MSpanel.

Statistical data are cyclically calculated maximum and medium values of directly measured and calculated
measurement values. The calculation of statistical data occurs each time after a seftable time interval "At". If
the time inferval is e.g. set to 60 minutes, the calculation and display of the statistical values occurs each time
after 60 min, i.e. the individual statistical values are updated every 60 minutes.

Additionally, within a day (24 h) a socalled synchronization instant "hh:mm:ss" can be defined at which the
calculation of the statistical data can be restarted. By the definition of a synchronization instant it is possible to
calculate and display the maximum or medium load flow per calendar day from 00:00 to 24:00.

/ > One-time synchronization | | \

Calculation of measuring
values 11:45 a.m.

Calculation of measuring
values 10:45 a.m.

Calculation of measuring
values 01:00 a.m.

12.00

01.00

Time of change in parameter setting 09.45 a.m.
Settings: Time of synchronization 12.00

At=1h(3600s) Calculation of measuring
10.00 .02.00° values 02:00 a.m. ~_~
) ) 03.00 Calculation of measuring
09.00 Example synchronization -

values 03:00 a.m.

04.00
08.00

06.00

Figure 5.3: Example synchronization instant

(The setting of the corresponding parameters can be implemented as described in chapter "Stafistical Data”).
The sef time inferval and the defined synchronization instant are valid for all statistical quantities.

The statistical measurement values are also available as data points in the different protocol types and can be
send to the SCADAsystem.

Example: transmitted information in the data point of the protocol IEC 60870-5-103, Modbus or Profibus DP

e measurement value,

e fime infervals in minutes (period of time which was used as basis for the calculation of the maximum and
medium values),

e serial cycle number (e.g. all values designated Nr. 30 belong to a block)

e fime stamp of the measurement (standardized).

The measurement value defection in this way makes possible the reduction of the measurement values via the
protocol and thus increases the effectivity of the data transfer.
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The display indication of the CMPT shows the statistical values as absolute values of the CSP2-T

Figure 5.4: Menu ,Statistic” in the display of the CMP1 (Example CSP2-f)

When using the operation software SI-SOFT, the statistical values can either be displayed as absolute values
or as relative valuves.

System Line Soft - Statistic

N | sl@8e| s/
T Device rumber:1 | |Sltene
Measurement
[B] Statistic:
[E]) Eventiecorder
[5) Faulrzcorder
lat Disturbance recorder

Set date / time
Data

arameter
System parameter

Switchable protection
Protection set 1
Protection set 2
Protection set 3
Protection set 4

Figure 5.5: Menu ,Statistic” = SI.SOFT (Example CSP2-T)
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Statistic Quantity Description Unit Calculation (Update)

UL2 max Max. value phase neutral voliage L2-N

ULl avg Average value phase neutral voltage L1-N

UL3 avg Average value phase neutral voltage L3-N

U23 max Max. value phase phase voltage 1213

Ul2 avg Average value phase phase voliage L1-12

U31 avg Average value phase phase voliage L3-L1

favg Average value frequency

U/favg Average value overexcitation

Id L2max Max. value differential current Id 12

Is L1max Max. value stabilisation current Is L1

IL2 W1max Max. value phase current L2 at winding 1

IL2 Wlavg Avg. value phase current 12 af winding 1
IL3 Wlavg Avg. value phase current L3 af winding 1

ILT W2avg Max. value phase current L3 at winding 2
112 W2avg Avg. value phase current 12 af winding 2
IL3 W2avg Avg. value phase current L3 at winding 2

IIIIIIIII 1l >III ) >II

Table 5.4: Statistical Data
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5.3 Menu event recorder

The event recorder records up to 50 events monitored by CSP2. These include profection, control, parameter
setting and selfest events. Beside the name of an event also further data are saved which permit more exact
conclusions from the event. The event recorder works according to the FIFO-principle (Firstin-FistOut). This
means that the first 50 events are saved info the memory of the event recorder. The 517 event then overwrites
the oldest event in the memory. Thus it is guaranteed that always the last 50 events are fail-safely ready to be
called up.

Scope of saved information
Each event is recorded in the event recorder according to a certain structure, i.e. additionally fo the message
("what" happened) information is delivered which enables an assignation of the message to the total context.

Structure of an event

Event Data Messages Description Example Note

Serial number of the event from commissioning

Serial number PIIIIIIE

onwards
Fault No. X fsuulit number = Event assignment to a specific 4 E\slfi;tnn:isfso(]ﬁtensgﬁ
(protective trip)
(Time stomp ) ,,XXAXX.XXXX"” Date and time (accuracy in the millisecond 28.03.2002 dd.mm.yyyy
XXX XX XXX range) of the event 15:43:22,333 hh:mm:ss,sss
,Confrol logic”  Messages from the control and
et o imerlockmg of incoming messages from digital
inputs
,Parametrising”  Change of a parameter setting
N = e

Event message was gen-

(Cause of the Recorder” Messages from the fault recorder (fault recorder »Digital Inpute erated via a digital input

event massage) function)
System Infernal device messages
' Messages from internal and external protective
Profection .
functions
S L
up@gf;jon Messages from programmable Logic funcfions
Interlocking of control via
See table ,Mes- ng of cor
: »Control Infer-  the active digifal input
Code sages in the Event  Event message : :
, locking 1« (DI function : ,Control In-
Recorder 0
terlocking1”)
,coming”
,going”
,send” Signal , Temporary Line Fault” : wipe signal

Parameter set 1"
Parameter set 2"

Parameter set 3"

e ——r Interlocking has been in-
Info active” activated by de-activating
(State of the e, »inactive« the digital input (DI func-
event) sinacfive tion: ,Control Inferlock-

OFF” ing1"]
,ON"
DIFF”
JFault”
Removed”
,Blocked”
,Unblocked”

Table 5.5: Structure event messages
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The event recorder can be read out via the display and operation unit CMP1 or the parameter setting and

evaluation software SI-SOFT. both displays are equivalent and show the same contents.

| EVENT RECORDER ||

Euvent. no. 356
Fault no. 5]

27 .83 . 28683
18:34:82. 649

Maodule
Protection

Code:
U< black. fred.

Info:
comind

Figure 5.6: Screenshot of the information to be called up out of the “EVENT RECORDER”

System Line Soft - [Eventrecords
= File Parameters ‘Windows 7

iete =1 e P et O A B S = = =l = S ==l

Elgm CSP2 T Device numberT
Measurement

Statistic
3

g o
Faultrecorder
et Disturbance recorder
= @l Status
=H Digital inputs

B8 Oulput relays

1@l Parameter
Gystem parameter
= G| Protection sets
& Switchable pratection sets
Pratection set

hy
g
&
g
o
8
i
muna

Protection set

S ES
TS|

Program

50 Events
Mo. | Distur.. | Date Clock. [ Modul [ Code [ Information
13030 0 19.02.2004 121918777 Control Logie: Switchgear 5 Diff. Position
13031 0 19.02.2004 121927776 Control Logie Switchgear § Cloze
13032 0 15.08.2004 131935246 Control Logic: Switchgear 3 Diff. Position
13033 0 15.08.2004 13:19.55.856 Control Logic Switchgear 3 Closex
13034 0 19.02.2004 12:20.05 496 Control Logie: Switchgear 3 Diff. Position
13035 0 19.02.2004 122016856 Control Logie Switchgear 3 Cloze
13036 0 15.08.2004 13:20.21.696 Control Logic: Switchgear 4 Diff. Position
13037 0 15.08.2004 132025136 Control Logic Switchgear 4 Closex
13038 0 19.02.2004 12:20.35.926 Control Logie: Switchgear 5 Diff. Position
13033 0 19.02.2004 12:20.40.391 Control Logie Cirl.by CHMP ser

13040 0 15.08.2004 13:20.48.896 Control Logic: Switchgear 5 Clozed
13041 0 15.08.2004 13:20.50.507 Control Logic Switchgear 3 Failure
13042 0 19.02.2004 12:20.50 586 Control Logie: Switchgear 3 en
13043 0 19.02.2004 122057007 Control Logie Switchgear 3 Diff. Position
13044 0 15.08.2004 132057 236 Control Logic: Switchgear 3 Clozed
13045 0 15.08.2004 13:20.58.926 Control Logic Switchgear 4 Failurs.
13046 0 19.02.2004 12:20.58.996 Control Logie: Switchgear 3 Diff. Position
13047 0 19.02.2004 1221.04016 Control Logie Switchgear 4 Clozed
13048 0 15.08.2004 13:21.04.416 Control Logic: Switchgear 3 Clozed
13043 0 15.08.2004 13:21.07 456 Control Logic Switchgear 4 Failure.
13050 0 19.02.2004 122110136 Control Logie: Switchgear 4 Closed
13051 0 19.02.2004 1221.21.647 Control Logie Switchgear § Failure
13052 0 15.08.2004 13:21.21.987 Control Logic: Switchgear 5 pen
13053 0 15.08.2004 13:21.33.456 Control Logic Switchgear 3 Failure
13054 0 19.02.2004 12:21.36.797 Control Logie: Switchgear 3 pen
13055 0 19.02.2004 12:21.41.706 Control Logie Switchgear 3 Failure
13056 0 15.08.2004 13:21.42816 Control Logic: Switchgear 3 Clozed
13057 0 15.08.2004 13:21.44. 636 Control Logic Switchgear 3 Failure.
13058 0 19.02.2004 12:21. 44846 Control Logie: Switchgear 3 Closed
13058 0 19.02.2004 12:21.48.458 Control Logie Switchgear 3 Failure
13060 0 15.08.2004 13:21.50.126 Control Logic: Switchgear 3 Clozed
13081 0 15.08.2004 13:21.51.176 Control Logic Switchgear 4 Failure.
13062 0 19.02.2004 12:21.56.486 Control Logie: Switchgear 4 Closed
13063 0 19.02.2004 122157 536 Control Logie Switchgear 4 Diff. Position
13064 0 15.08.2004 1321.58017 Control Logic: Switchgear 4 Open
13065 0 15.08.2004 13:22.03.356 Control Logic Switchgear 4 Failurs.
130686 0 19.02.2004 12:22.03 547 Control Logie: Switchgear 5 Diff. Position
13067 0 19.02.2004 1222173858 Control Logie Switchgear § Open
13068 0 15.08.2004 132218128 Control Logic: Switchgear 5 Failure
13063 0 15.08.2004 13:22.19.326 Control Logic Switchgear 4 Closed
13070 0 19.02.2004 13:22.25 437 Control Logie: Switchgear 5 Closed
13071 0 19.02.2004 14:51.50.759 Control Logie Switchgear § Failure
13072 0 15.08.2004 14:51.50.840 Control Logic: Switchgear 5 Oper

13073 0 15.08.2004 15:14.13.868 Control Logic Clrl.by CMP send

13074 0 19.02.2004 15:14.24.247 Control Logie: Chl.by CMP send

13075 0 19.02.2004 15:14.30.263 Control Logie Cirl.by CMP send

13076 0 15.08.2004 15:14.33.100 Control Logic: Clrl.by CMP =end

13077 0 15.08.2004 15:14.34.741 Control Logic Clrl.by CMP send

13078 0 19.02.2004 15:14.483.768 Control Logie: Chl.by CMP send

13079 0 19.02.2004 15:14.50.788 Control Logie Cirl.by CMP send

Mew isad |

[Ready

Figure 5.7:
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INFO
(Information on the Event) ‘18>)
3
o 3 €
CODE MODULE o % T g
(Event Messages) (Event Source) Status 2 3 2o
(of the Event) = % g §
3185 ¢
2 <
Param.onSite  Porameferizing  coming  gong - & -
Plousbity — Porameterizing  coming
Defautparomet.  Porameferizing  coming  gong &
Monitor Block. IEC 870-5-103 coming going
FaultRecorder ~ Recorder  comng  gong &
System Start System coming going
Device Reset System coming going
Calibrat. Mode System coming going
Commiss. Mode System coming going
Test Mode System coming going
Selftest Alarm Sysfem coming going
Selftest Failure System coming going
Current Superv. System coming going
Voltage Superv. System coming going
Field rotating Sysfem coming going
Selfsupervision System coming going
LED Test System coming going
Relay Test System coming going
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INFO

(Information on the Event)

5

re

sooouso ety [ NS ESEEEEEEEEEEEEEESEEEEEEEENEEENSEEEEENE
pisedps HHTHAIEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEER
sbossayofs AN SSSSSSSSESSSSESSSSSSSEEESESEEEEEEEEE
sbossayieng [ HHHEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEE

Status
(of the Event)

MODULE
(Event Source)

CODE
(Event Messages)
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INFO

(Information on the Event)

abpssew so giqoubssy
joubis edipp
abossa) sjbuIs
abbsss|y [ong

Status
(of the Event)

MODULE
(Event Source)

CODE
(Event Messages)
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INFO

(Information on the Event)

7

oowousoegeutesy | [ AN HNEEEENEEEENEENENEEEEEENNEESENNEEEENNEEEERE -
posedpy HHTHATEEEEEEEESESEESSENESSESSEEEEEEEEEEEEEEEEEEE
sbossayofis A HII SIS SSESESSESESESSEEESSESSESESSEEEEEEEEE
sbossayieng [ HHEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Status
(of the Event)

MODULE
(Event Source)

CODE
(Event Messages)
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INFO

(Information on the Event)

abpssew so giqoubssy
joubis edipp
abossa) sjbuIs
abbsss|y [ong

Status
(of the Event)

MODULE
(Event Source)

CODE
(Event Messages)
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Event Messages

INFO
(Information on the Event) é))
o 3 é
CODE MODULE o Ug) T 3
(Event Messages) (Event Source) Status g 3 20
(of the Event) § % 3 §
S22 3
Q A q:"’
Trip:Prot.6 Profection coming going ° °
Switchgear 1 Confrol Logic Open  Closed  Diff. Position  Failure Removed @
Switchgear 2 Confrol Logic Open  Closed  Diff. Position  Failure Removed @
Switchgear 3 Confrol Logic Open  Closed  Diff. Position  Failure Removed ®
Switchgear 4 Control logic Open  Closed  Diff. Position  Failure Removed @
Switchgear 5 Control logic Open  Closed  Diff. Position  Failure Removed @
Local control Confrol Logic coming going .
Emergency off Control logic coming going ° °
Inferlocking Control Logic coming going . °
Switchgeafail Confrol Logic coming going . °
SCADA:Cmd out1 Confrol Logic coming going . °
SCADA:Cmd out2 Confrol Logic coming going . .
SCADA:Cmd out3 Confrol Logic coming going . °
SCADA:Cmd outd Confrol Logic coming going ° °
SCADA:Cmd out5 Confrol Logic coming going ° °
SCADA:Cmd out6 Control Logic coming going ° °
SCADA:Cmd out/ Control Logic coming going . °
Rel:Ext CB1 on Confrol Logic coming going ° °
Fct:Ext CB1 off Confrol Logic coming going . °
Cirl.by CMP Confrol Logic Send .
CB off by Prot. Confrol Logic Send .
CB on by AR Confrol Logic Send o
Cirl.by SCADA Control logic send °
Ctl. by I. fet. Control Logic send .
Inferlock: CMP Control Logic coming going .
Inferlock: SCADA Confrol Logic coming going °
All SG Confrol Logic coming going .
SG1 off Confrol Logic coming going .
SG1 on Control logic coming going °
SG2 off Confrol Logic coming going .
SG2 on Confrol Logic coming going °
SG3 off Control Logic coming going °
SG3 on Control Logic coming going °
SG4 off Confrol Logic coming going °
SG4 on Confrol Logic coming going °
SG5 off Confrol Logic coming going .
SG5 on Control logic coming going °
Fet:Ext CB2 off Confrol Logic coming going .
Rel:Ext CB2 on Confrol Logic coming going °
Fct:Ext CB off Control Logic coming going .
Function Tc. Supervision active inactive °
Malfunc. Te. Supervision coming going . °
Tc.pos.O Supervision coming going ° °
Te.pos. | Supervision coming going ° °
Tc.pos.2 Supervision coming going ° °
Tc.pos.3 Supervision coming going o °
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INFO
(Information on the Event)

CODE MODULE
(Event Messages) (Event Source) Seatus

(of the Event)

Wipe signal

Dual Message
Single Message
Assignable as message

. comng

. comng

. comng
Prot.blocked Digital Input or Logic coming going
AR blocked Digital Input or Logic coming going
AR start Digital Input or Logic coming going
AR sync.check Digital Input or Logic coming going
Ext CB fail Digital Input or Logic coming going
Alarm:Prot. 1 Digital Input or Logic coming going
Trip:Prot. 1 Digital Input or Logic coming going
Device reset Digital Input or Logic coming going
Fuse fail VT Digital Input or Logic coming going
Fuse fail AV Digital Input or Logic coming going
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CODE
(Event Messages)

Alarm:CCS
Switch p.-set
Trigg.dist.rec
CB1 ready
CB2 ready
SF6 Alarm
Cmd1 SG1 on
Cmd1 SG1 off
Cmd2 SG1 on
Cmd2 SG1 off
Cmd SG2 on
Cmd SG2 off
Cmd SG3 on
Cmd SG3 off
Cmd SG4 on
Cmd SG4 off
Cmd SG5 on
Cmd SG5 off
Plug CB1 out
Plug CB2 out
Ctrl.blocked 1
Function 1
Function 2
Function 3
Function 4
Function 5
Function 6
Function 7
Function 8
Function @
Function 10
Ext prot.act.
Alarm:Temp.
Trip:Temp.
Alarm:Buchh.
Trip:Buchh.
Trip:Diff.
Alarm:Imped.
Trip:Imped.
Fuse fail VC
Fuse fail Ven
HH-fuse trip
Ext. CB trip
SG1 block.
SG2 block.
SG3 block.

TD_CSP2-T_HB_06.05_CGB

MODULE
(Event Source)

Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic

Event Messages

coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming

coming

INFO

(Information on the Event)

Status
(of the Event)

going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going

Dual Message

Single Message

Wipe signal

Assignable as message
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CODE
(Event Messages)

SG4 block.
SG5 block.
SG23 block.
SG234 block.
SG2345 block.
Alarm:Motor
Trip:Motor
Cirl.blocked?2
Ext CB1 off

Ext CB1 on
SGlon block.1
SGlon block.2
Alarm:Prot.2
Trip:Prot.2
Alarm:Prot.3
Trip:Prot.3
Alarm:Prot.4
Trip:Prot.4
Alarm:Prot.5
Trip:Prot.5
Alarm:Prot.6
Trip:Prot.6
Bypath1 Chboff
Bypath1 Chon
Bypath2 Chbolff
Bypath2 Chon
Lload shedding
U</U<< Block
PiUp inc

Ext CB2 off

Ext CB2 on

Ext CB off
SG2on block.
Te.po.change
Tc.BCDO
Tc.BCD1
Tc.BCD2
Tc.BCD3
Tc.BCD4
Tc.BCDS
Logic fet.
Logic fct.
Logic fct.
Logic fct.
logic fet.

o U AN —

logic fct.

162

MODULE
(Event Source)

Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic
Digital Input or Logic

Logic

Logic

Logic

Logic

Logic

Logic

Event Messages

coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming

coming

INFO

(Information on the Event)

Status
(of the Event)

going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going

Wipe signal
Assignable as message

Dual Message
Single Message
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(Event Messages)

Logic fet.
Logic fct.
Logic fct.
Logic fct.
Logic fet.
logic fct.
Logic fet.
Logic fet.
Logic fet.
Logic fct.
Logic fct.
Logic fct.
Logic fet.
logic fct.
Logic fet.
Logic fet.
Logic fet.
Logic fct.
Logic fct.
Logic fct.
Logic fet.
logic fct.
Logic fet.
Logic fet.
Logic fet.
Logic fct.

CODE

7
8
Q
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Llog.bounce sv1

Llog.bounce sv2

Fct. Logic

MODULE
(Event Source)

Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic

Table 5.6: Messages in the event recorder
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Event Messages

coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming
coming

coming

INFO

(Information on the Event)

Status
(of the Event)

going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going
going

Dual Message

Single Message

Wipe signal

Assignable as message
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5.4 Menu fault recorder

The "Fault recorder" saves data which are related to a trip. The memory of the fault recorder guarantees the
recording of up fo 5 disturbances.
At first the profective trip is recorded in the fault recorder as a faulf event. For each disturbance event the

measurement values at the time of the tripping (instantaneous recording of the fault values) are additionally re-
corded in form of absolute values.

For the duration of the recording and saving of disturbance events in the fault recorder is blocked. Incoming
fault event during a recording will, however, not be rejected but sequentially processed [recorded) so that
also in case of several disturbance events in sequence a complefe documentation is guaranteed.

Data of the fault
event

Serial number
Fault number

(Time stamp)

Module
Code

Structure of a Fault Event Message

Description Example
Serial number of the fault from commissioning onwards 24"
3"
Date and and fime [accuracy in the millisecond range) of 23.02.2002
the event 11:35:44.556
Source of the fault Profection”
Fault event Trip I>F”

Table 5.7: Structure of a Fault Event Message

Note

dd.mm.yyyy
hh:mm:ss,sss
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Phase neutral voltage L1-N

uL3 Phase neutral voltage L3-N
vz Phasephose Vollage L1120 _
u23 Phase phase voliage 1213

Earth voltage

U/t Overexcitation %

Id 12 Differential current Id L2

Is L1 Stabilisation current Is L1

Is L3 Stabilisation current Is L3

IL2 W1 Phase current L2 at winding 1

ILT W2 Phase current L1 at winding 2

L3 W2 Phase current L3 at winding 2

10 W2 Calculated earth current W2

Ide Differential earth current In
Ise Stabilisation earth current In
3 Thermal overload %
19 Time until trip by thermal overload s

Table 5.8: Measurement value instantaneous recording of the fault recorder
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The FAULT RECORDER can either be read out via the display and operation unit CMP1 or via the SI-SOFT.

Both displays are equivalent and show the same contents.

Figure 5.8: Screenshots of the Fault Recorder Displayed at the CMP1 [Example: CSP2-f)

System Line Soft - [Faultrecorder] =12
-8 x|

| File  Parameters wWindows ?

Fauitrecorder
Joe Disturbance recorder
Status
¥ Service
El il Parameter
(-l System parameter
= rokection sets
" Switchable protection
Protection set 1
Prokection set 2
Prokection set 3
@l Protection set 4

= i = - =
1|3a| & =glee| 22 23] & B BlB|0|=] S
El-gg C5P2 T Device number:1 1 Events
i Measuremenit
Statistic Mo | Distr..| Date | Clock | Modul [ Code [/ Information
Eventrecorder 1 1 14.08.2005 14:53 45,404 Protection Trip: I3F

|Ei——
Ml— Mew read
Feads | [ C5P2T V030000

Figure 5.9: Screenshots of the Fault Recorder (SI-SOFT)
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ystem Line Soft - [Fehlerrekorder]

T File  Parameters  Windows

|8l & |ealo=(2a| 0@ ]2 N G| BIS[00|=| =[x

=181x|
=181x|

El g C5PZ T Device number:1
Measurement

il Svstem parameter

No of disturbance: 1
Date: 14.06.2005
Clock: 14:53.49.404
todul: Protection
Code: Trip: 1:F

~ Measured values for disturbance:

{al) Protection sets i | Ve |
Switchable protection :::12 wl 533 gg :
| Protection set. | L3 00 A
@) Protection set 2 le 0oo A
@l Protection set 3 14 L1 0.00 ln
@) Protection set 4 IdLz 0.00 Hln
1dL3 0.00 Hln
l=L1 0.00 xln
lsL2 0.00 xln
IsL3 0.00 ln
L1 w2 0o A
IL2'w2 000 A
IL3Ww2 000 A
theta 17400 %
tthets 0.00 =
uiz 56385.00 Y
uz3 EBEGA.00 W
u31 £9823.00 v
uLt 96600 ¥
uLz 35651.00 ¥
uL3 3I7367.00
Ue oo v
Ide 0.00 Hln
lse 0.00 xln
101 178.00 &
10'w2 000 A
U 010 %
3 50.03 Hz
i —
Program
[Fieady | C5P2 T 03.00.00

Figure 5.10: Screenshots of the instantaneous faulf values responding to the disturbance event (Sl-Soft)

Remark

The menu "FAULT RECORDER" is a separate menu and thus defached from the menu "Disturbance re-

corder". The differences are explained in the next chapter.
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5.5 Menu ,,Disturbance recorder”

In contrary to the faulf recorder, which only saves the fault events and records the relevant measurement val-
ues af the time of tripping (instantaneous fault recording), the disturbance recorder function makes possible the
recording of limited time hisfories of analogous and digital channels.

For each protection frip on the one hand there occurs a recording in the fault recorder. Additionally, in case
of an active disturbance recorder function, the CSP2 generates a disturbance record file. The standard ver-
sion of the CSP2 disposes of a memory with a total recording length of 10 s. As an optional additional func-
tion an extended non-volatile memory area with a tofal recording length of 50 s can be provided.

Remark
The function of the disturbance recorder can be adapted individually to each application. For this,
there is a separate sub-menu provided in the menu "Parameter’, in which the settings can be done

1

[see chapter "disturbance recorder’)

Statusdisplay and action parameter

The menu "Disturbance recorder” disposes on the one hand of a status display which informs about the pre-
sent status of the function and on the other hand it disposes of a menu ifem by which the recording can be re-
started manually.

"File info"
Here all relevant data (*File no. xy"/"Name'"/"Time"/"Date"/"Size"| for each of the stored disturbance record
files are contained. The file size is shown in Bytes.

| nist. rEcorDER || | mpist. FiLEs ||

File rno.: 1
state fwaiting

Mame: SE_S DsSE
Time: 18:33
Date: 27.83. 2863
Size: B187E

[ File info oo Ayl ety
C+s=2 = nextsback

man . trigder [ CCh delete
1 z |
Figure 5.11: Menu ,Disturbance recorder”
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"State: waiting/start/saving" (status paramefers)

this is a status display of the disturbance value recording. The display "State: waiting" signalizes, that the dis-
turbance recorder is ready fo be sfarted. When the disturbance value recorder is started (activation of the
menu "man frigger'], the display changes for about 1.5 s to "State: Start". Thereafter, the CSP2 starts saving
the disturbance record file info the storage medium provided. During the storing, this is signalized by the dis-
play "State: saving". After termination of the saving process, the display of the CMP changes again fo the
readiness status "State waiting').

‘Man. trigger” (menu item)

By activation of this menu item, the disturbance recording is started manually. This can either be executed via
the menu guidance of the CMP1 or via SI-SOFT.

| nist. reEcorDER || | Dist. RECORDER ||

state fwaiting state fwaiting

File info [ File info 3
L] E | 1 £ |

Figure 5.12: Manual trigger of the disturbance recorder via CMP]1

The menu "Disturbance Recorder" can also be accessed via the SI-SOFT.

3 System Line Soft =[5]>

6|8 & |=alu=(2a] 0 N E EnEREE

Sl C5P2 T Devics number]
: Measuement

Statistic 7
Eventiocorder 1 Disturbance recorder [x]

Faultrecarder
h Disturbance recordar
) Status
() Service
i B et dats / time
- E] Data
=) Parameter
@) System parameter
E1- ) Protection sets
& Switchable protection
) Protection set 1
- g Differential protect
- g Overcument |>
m Shart circuit 15>
-~ g Eatth overcunent
o Eath shart circuit
- g Themmal overload
- g Automalic reclose,
o Control cireuit sup
- g Ovemvoltage U> U
o Undervaltage U<

warte

SR_58 DSB 58776 DataRecorder 27.01.2004 5:20.06

- g Residual woltage |

- 1 Fuse failurs FF
o Circult breaker fail -

(@ Protection set 2 e

[ Protection sst 3 Trigaer Delete
F (@) Protection set 4 4

Progiam

Figure 5.13: Screenshot of the ,Disturbance Recorder” (SI-SOFT)
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A manual frigger can be started (within the SI-SOFT) by clicking the button “Trigger” with the left hand mouse
key.

Delefing of a disturbance record file is also possible. The popup window “Delete OK” informs that the delet-
ing procedure was executed successfully.

= C5P2 T Device number.1
Measurement

[B) Statistic
Eventrecorder
Faulrecorder

|z Distubarice recorder
Status
El- (i Service
£B Setdate / time

R_58 DSB 58776 DataRecorder 27.01.2004 8:20.06
F_53 DSB 53776 DataRecorder 27.01.2004 8:21.40

System parameter
h Frotection sets

Switchable protection = m
% System Line Soft x|
B Prteciion set 1 System Line Soft |54 v [-]

o Differential pratec
o Owercurrent 1> A A
- g Short circuit 13>
= arth overcument ’7
- g Earth short circuit

hermal overload

utomatic reclose

ontrol circuit sup
- g Uvervoltage U»
- g Undervoltage U<
o Residual voltage
o Fuse faiurs FF

-+ g Circuit breaker fail

-] Protection set 2
[ (@) Protection set 3
3| Protection set 4

Figure 5.14: Manual trigger of the disturbance recorder via the ,SI-SOFT”

170 TD_CSP2-T_HB_06.05_GB



Saving of disturbance recorder files

The disturbance record files saved in the CSP2 can only be evaluated by the optionally available dafa re-
corder of the SI-SOFT. For this, the data files, however, must be saved (copied) beforehand by the CSP2 on
a hard drive or floppy disk of the local PC/laptop. The copying is carried out by simple “drag & drop” of the
* dsbHile from the left part of the “Disturbance recorder” — window into the right part of the window (your lo-
cal hard drive) with the left mouse key as shown in Fig. 5.15.

3 /System Line Soft
File  Parameters Windows 7

0|8 @ |=glg=|2a] -

C5P2 T Device number:1
Measurement

‘B Fauliecorder
e Disturbance recarder
(] Status
[ Service
@ Set date / time
. .. Data
-] Parameter
|- () System parameter
Pratection sets
&_ Switchable protection
[ Protection sat 1
 Differential pratect
m Overcurrent |
[ Short cirouit 13>
m Earth overcunent
 Earth short circuit
o Themal overload
o Automatic reclose
g Control circuit sup
g Overvoltage U> U
g Undervoltage 1<
g Residual volage |
g Fuse tailure FF
- g Circuit breaker fai
[l Protection set 2
[ Protection set 3
[]--@ Fiotection set 4

Program I

A ] B B3| = =|mE

=12]>

i Disturbance recorder

tate
’7 warte

SR_58 DSB 58776 DataRlecorder 27.01.2004 8:20.06

~C5P

Coml

Trigger Delete

Figure 5.15: Storing of disturbance recorder data via SI-SOFT

Remark

B A0L40

B0 BRTESMO

D Data_Swystern_Line

@ Eigene Dateien

B0 HHOPS

B0 1STEC

-0 ISTECWIN

(22 New_ WIN CMP ¥030000_0015
E-C0 WOVELL

BT old_Meu_wIN CMF Y030000_0015
B Outlook,

=1 PCBIB

1 pemedateien
FHC Prog dat
B3 program files
E-23 Programme
(1 RECYCLED
i -

The size of a disturbance record file depends on the seffing parameters of "Sample n" and "Pre-
frigger" (see chapter 'disturbance recorder'), which define the duration of the recording. Thus the sav-
ing of a disturbance record file on the PC/notebook can take several seconds. A status bar in the

foot line of the SI-SOFT shows the progress of the file transfer.
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5.6 Menu status

Within the status menu, the status of the signal outputs (signal relays), function inputs (digital inputs) and logic
outputs are shown within the corresponding sub-menus.

In this way on the one hand the wiring can be checked without great effort during the mounting of the cubi-
cle, and on the other hand the function fests can be checked in the scope of a commissioning.

Input status
Each digital input is displayed with its assigned No. and input function. The actual state of each input is indi-
cated within the corresponding check box.

Output Status
The No. and actual state [Relay closed/not closed) of each signal relay is shown within the submenu Signal
Relays.

logic
Each output state of a logic equation is shown and in addition to that the assigned functions.

Remark
As up fo 16 output messages can be assigned on each signal relay, for reasons of clarity the display
of these output messages in the display of the CMP1 is renounced. When using the operation soft-
ware SI-SOFT, however, the assigned output messages can be displayed!

HAIH MEHU STATUS | mrGiTeL 1weuTs || | piGiTer inruts |
H + » 1 @ 5G1 signal A iT B -
SASUPEmEnt - .. 2 O 5G1 signal I 1z m -
Statistic ... ... 4 3@ 562 sidnal B 17 @ -
. 4 0 5G2 signal I 28 8 -
Event. recorder .. F Lodic. ... ... ... 3 5 O SG3 =idnal B T
Fault recorder .. B & @ 363 sidnal I 228 -
Tist " » T 0O 5G4 signal A 238 -
ist.. recorder .. S B 5G4 sidnal I 24 B -
Status ... L. 2 @ SG3 sidnal @ 25 @ -
Parameter ... ... . 3 i? g ?GS SAEREL ) %8 -
Seruice ... . ..., 3 }% ]
" -
Self test ... ... 3 4@ -
LCD settings .... F 15 @8 -
16 @ -
B = active B = active
O = inactive O = inactive
[ SINGLE LINE ooy —» >
Y
l LOGIC 1 OUTFUT RELAYS
10 - 1@ Relay k11
20 — 20 RBelay K12
3oO- 20 Relad E1Z
40 - 4 0 Relad Ei4
50O - 5 0 Relad K13
60 - & 0 Relad El&
TO-
£0 -
90 -
16 0 -
110 -
12 0 -
12 0 -
140 -
150 -
16 O -
B = active B = active
O = inactiuve O = inactiuve

Figure 5.16: Menu ,1/O status” in the display of the CMP1
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Operation via SI-SOFT

The menu "l/O Status" of SI-SOFT enables o more defailed display of the digital inputs and the signal relays.
Additionally to the data that can be shown in the display of the CMPT, the window of the SI-SOFT shows
also the parameterized DHogic as well as the rebounce time set for each of the digital inputs.

For the signal relays the same is valid, as for each of them additional parameters like Relay Logic, Minimum
holding time and Acknowledgement are displayed.

System Line Soft - [Digital inputs]

= g CSP2 T Device number] M IFabareraan
= :‘r‘l"’;' ”””” ! achve 1 20 m
Stafahc
st 1 0
Bl Eventieconde: e 20 mz
[ ——— acive | i
|2 Dishabarce iecorder o0 w1 B
- G S Do 563 sl 0 ace | 0 ms
] ol ) Dois 5653 sigral | sl 20 e
= Oudpd 1l Qo 5G4 signal 0 acive | 0 ms
= Logc Bos 564 sigral | acive 1 0 e
- S (= k] 565 sigral 0 actve 1 20w
W Sevce ior
+ Gl Paamater Ooin 565500l st 1 20
ot acive 1 10 me
Bz active 1 10 m
o3 atbre 1 10 m
o acive | 10 ms
Bois e 1 10 me
B oiis acive 1 10 we
Bon? st 1 10 m
o acive | 10 ms
(= [SRE] active 1 10 m
o st 1 10 m
Boa acive | 10 mz
oz acive | 10 ms
Boin st 1 10 m
B e | 10 me
Moz acive 1 10 m
Do active 1 10 m
sy T 0O wactive O actve
Beade I i [ [ E5FE T V0000

Figure 5.17: Menu ,Status” (Digital Inputs) - SL.SOFT
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i - e e O 2 T N = i = o = e

= g [SF2 T Device rumber [ | Comfigaration selags Mode| Mranabel., |
E e Qrn Relsz 11 active cun. am
E_"'"b‘ Ok Flaais 112 actun cun 1000 e

g r;’::‘":‘:“ Qkiz Pelasis £12 ava caan 1000 me

K2 Distabace rsconder Oki4 Fladsis K14 active cun 1000 me
(m[3H Fiedais K15 actve cun 1000 me

Oks PFietais K16 actve cu 1000 e

5 il Parsneter
O insctie 0O =t
Frogian
Peady [ C5P2-TVORD000

Figure 5.18: Menu ,Status” (Signal (Oulput) relays) - SLSOFT
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1 - Eventiecorder Et”g'“ fet.
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Faultrecorder O Logic fet
~Jae Disturbance recarder ooic I
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Digital inputs O Logic fet.
B2 Output relays 8 tﬂgic :Ct. ;
ogic fot.
- Service O Logic fct. 9
-4 Set date / time O Logic tet. 10
E Data O Logic fet. 11
-] Parameter E Lagic et 12
Logic fct. 13
O Logicfet. 14
O Logic fet. 15
O Logic fet. 16
0O Logicfet. 17
O Lagic fet. 18
O Lagic fet. 13
O Lagic fet. 20
D Lagic fet.
D Lagic fot. 22
O Logic fet. 23
O Logicfet. 24
O Logicfet. 25
O Logic fet. 26
O Logic fex. 27
0O Logicfet. 28
O Lagic fet. 29
O Lagic fet. 30
O Logic fet. 31
D Lagic fct. 32

Lagic function & | Function output ‘
D Lagic fet. -

o oe W =
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Figure 5.19: Menu ,Status” (logic) - SLSOFT
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5.7 Menu Parameter

Description

In this chapter, the individual parameters and their seffings are explained with their effects on the tofal system.
All the parameters belonging fo a funcfion are put together in a parameter group. The tabular list of the indi-
vidual parameters within the parameter group has been matched to the menus of the CMP].

A parameter group belongs either to the system parameter set or to a protection parameter set. The CSP2 has
4 switchable protection parameter sefs, each of which entails the complete scope of the protection functions
designated for the corresponding type of appliance.

This means that depending on the type of appliance differing parameters can partly be available in the

CSP2.

Explanations of the table setup

Example
field settings '
Parameter * Description : Seh‘ings/SeAﬁing Description ° Pre-setting. ° Step >
Range range
€T i Rated primary current of the 150,000 A 1000 A 1A
phase CTs
Y Star Y
Connection mode (treatment) of A Delta
VT con )
the phase VTs no VTs no U-measuring
\% V-connection

Table 5.9: Example of a Parameter Table

Name of the parameter group

Short designation of the parameter as it appears in the CMPT display
Parameter description

Sefting range and/or term of the selection available

Description of setting range or selection

Default setting

1
2
3
4
5
6
7 Step range within the sefting range for numerical values
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5.7.1 System parameters
The System paramefers entail seftings with regard to:

o field settings,

e confrols: switch control times, inferlockings (via SCADA and CMP]I),
e assignment of the digital inputs,

e assignment of the logic,

e assignment of the signal relays,

e assignment of the LED's,

o fault recorder,

e communication: [EC 60870-5-103; PROFIBUS-DP and CAN-BUS,
e resetting of functions,

e sfafistical parometers,

e analog inputs,

e tap changer and

e operating side

Note
When saving amended system parameters, there is automatically a re-boot of the CSP/CMP system!

5.7.1.1 Field settings

Description

This parameter group contains all the principal settings concerned with the measurement of current, voltage
and frequency and depend on the fransmission ratio of the transformers, their physical arrangement and
measurement circuits and on the existing mains frequency.

Parameters

1" [nominal frequency)
The setting of the nominal frequency can be "50 Hz" or "60 Hz". It defines the reference value for a meas-
ured over- or underfrequency in the "Frequency protfection” profection parameter group.

,CTW1 pri” Primary nominal value of the current transformer)
This parameter defines the nominal current of the primary side W1 of the existing current transformers.

,CTW sec” (Secondary nominal value of the current fransformer)
This parameter defines the nominal current of the secondary side VW1 of the existing current tranformers to 1 A

or 5 A.

,CTW 1 dir" [Polarity of the current fransformer — important for directional protection!)

With the seftings "0°" or "180°" the user has the possibility of joint alteration of direction for the phase cur-
rents. An amendment of the default setting, "0°” can become necessary if profective functions with a direc-
tional feature are used and all three current fransformers have erroneously been connected with the wrong po-
larity. The current indicators determined are calculatorily turned 180° by the CSP2.

,CTW2 pri” [Primary nominal value of the current fransformer)
This parameter defines the nominal current of the primary side W2 of the existing current fransformers.
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,CTW2 sec” (Secondary nominal value of the current transformer)
This parameter defines the nominal current of the secondary side VW2 of the existing current franformers to 1 A

or 5 A.

,CTW?2 dir" [Polarity of the current fransformer — important for directional protectionl)

With the seftings "0°" or "180°" the user has the possibility of joint alteration of direction for the phase cur-
renfs. An amendment of the default seffing, "0°” can become necessary if protective functions with a direc-
tional feature are used and all three current fransformers have erroneously been connected with the wrong po-
larity. The current indicators determined are calculatorily turned 180° by the CSP2.

Remark
If the Holmgreen circuit is used to detect the earth current, the parameter “ECT dir” must be selected
according fo the setting of the parameter “CT dir”!

If the phase currents are detected via the V connection (2-phased current measurement), the determi-
nation of the earth current is only possible via a direct measurement with a ring core fransformer!

,ECT prim” (Primary nominal value of the earth current transformer)

This parameter defines the primary nominal current of the existing earth current transformer (ring core trans-
former). If the earth current detection is done via the Holmgreen connection, the primary value of the phase
current fransformer (CT pri) must also be entered here.

,ECT sec” (Secondary nominal value of the earth current transformer)

This parameter defines the secondary nominal current of the existing earth current transformer (ring core frans-
former) to 1 A or 5 A. If the earth current defection is done via the Holmgreen connection, the secondary
value of the phase current transformer (CT sec) must be entered here.

LECT dir" [polarity of the earth current transformer — important for directional protection!)

With the seftings "0°" or "180°" the operator has the possibility of turning the current vector by 180 degrees
(change of sign), without modification of the wiring. This means, the current indicator determined is calculato-
rily turned 180° by the CSP2.

A modification of the default seffing "0” can become necessary in earth current detection via:

e Ring core transformers: and connection with polarity the wrong way round

e Holmgreen connection: and connection of all phase current converters with polarity the wrong way round

VT pri” (primary nominal value of the voltage transformers)
This parameter defines the primary nominal voltage of the existing voltage transformer.

VT sec” (secondary nominal value of the voltage transformers)
This parameter defines the secondary nominal voltage of the existing voltage converters.

VT con” [kind of connection of the voltage transformers)

This parameter has fo be set in order to ensure the correct assignment of the voltage measurement channels in
the CSP2 to the secondary ferminals of the transformer (Y, 4 or V connection). With the sefting »no VT« there
is no voltage measurement.
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VT loc” (measurement location of the voltage transformers)
This parameter considers the physical arrangement (measurement location) of the voltage transformers, which

can be fit on the bus bar side ("VT loc = W1 BB or W2 BB “: above the CB| or on the transformer (winding)
side ("VT loc = W1 Tr or W2 Tr “: underneath the CB).

Settings:
W1 busb.”: The voltage transformers are located at the busbar side (1) — above the circuit breaker (1).

MW The voltage transformers are located at the fransformer (winding) side (1) — below the circuit

breaker (1).
,W2 busb.”: The voltage transformers are located at the busbar side (2) — above the circuit breaker (2).

W2 T The voltage transformers are located at the fransformer (winding) side (2] — below the circuit

breaker (2).

Remark
The voltage measurement by CSP2-T is dependend on the VT location as well as on the CB position
at both ends of the transformer (see tabulated form at chapter “Tripping location”)

Attention
Please be aware of active undervoltage protective function U< and U<<. In dependence of the VT
location and position states of CBs the conditioning for the effectiveness of U< and U<< is different.
To realize customerspecific requirements CSP2-T provides the input function “U<, U<< Block” can be
applied by the programmable logic functions.

,EVT con” [measurement of the residual voltage)
The parameter »EVT con« stipulates the way in which the residual voltage is to be defected:

Settings:

,geometr.SUM": The detection of the residual voltage Ue is done calculatorily via the formation of the
geometrical sum: 3 U, =U, +U,+U,, of the measured phase voltages U,, (U,,,), U, (U,
and U, (U,,), which must be connected in star connection (VT con = Y] to the voltage
measurement inpufs for this purpose. The residual voltage Ue can only be calculated from
the phase voltages.

,broken delia”: This seffing can be selected if the residual voltage Ue is measured directly. The prerequisite
is the existence of three phase voltage transformers, each of which has an e-n winding.
The e-n windings are connected in series to the measurement input for the residual voltage
(open delfa). In this, the primary and secondary nominal values of the phase voltage  trans-
formers are to be considered (EVT pri/EVT sec) with regard to the e-n winding.
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Remark
If the V-connection is used (2-phased voltage measurement) neither the direct measurement nor the
calculatory determination of the residual voliage Ue are possible!

,no EVT.": There is no detection of the residual voltage Ue.

LEVT pri” (Primary nominal value of the voliage transformers)
This parameter defines the primary nominal voltage of the existing voltage transformers, which is only fo be
faken info account in the direct measurement of the residual voltage Ue ("EVT con = open delta”).

,EVT sec” (Secondary nominal value of the en winding of the voltage fransformers)
This parameter defines the secondary nominal voltage from the e-n windings of the existing voltage fransform-
ers, which is only fo be taken into account in the direct measurement of the residual voltage ("EVT con = open

delta”).
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Parameter

CIWI pri

CTW1 sec

CTW1 dir

CTW2 pri
CTW2 sec

CTW2 dir

ECT loc

ECT prim.

ECT sec

ECT dir

VT prim.

VT sec

VT con

VT loc

Description of the parameter

Nominal frequency

Field settings
Setting/
Setting Range

50 Hz
60 Hz

Description of the
parameter seffing

Parameter CT (phase current transformer)

primary side W1; primary nom.
current CT1

primary side W1; secondary
rated current CT1

Polarity (direction) of the
phase CTs

secondary side W2; primary

rated current CT2

secondary side W2; secondary
rated current CT2

Polarity (direction) of the
phase CTs

1...50,000 A

TA
5A

0°
180°

1...50,000 A

1A
5A

o°
180°

Parameter ECT (earth current transformer)

location of the ECT, winding1
or winding?2 or

Cauldron protection or no ECT
W1: le loc W1 measured, le
W2 caleulated; W2: le loc
W2 measured, le W1 calcu-
lated; CP (Cauldron protection),
le W1 and W2 calculated:;
No ECT: le loc W1 calculated,
le loc W2 calculated

Rated primary current of the
earth CTs

Rated secondary current of the
earth CTs

Polarity (Direction) of the
earth CT

Rafed primary voltage of the
VTs

Rated secondary of the VTs

Connection mode (treatment) of
the phase VTs

location from voltage measure-
ment W1 busbar, see position
VT loc1 in figure transformersta-
tion

W?2 Tr (winding1 = prim Tr) see
position VT loc2 in figure frans-
formerstation

W2 Tr (winding2 = sec. Tr) see
position VT Loc3 in figure trans-
formerstation

W?2 busbar see position VT
Loc4 in figure transformerstation

WI

W2

Caldron

no ECT
1...50,000 A

1A

5A

0°

180°
Parameter VT

1...500,000 V

1...230V

W2 Tr

W2 Busb.

* %

Star Connection
Delta Connection

No U-Measurement

V-Connection

e Step
Pre-Setting Rainge
50 Hz
1000 A 1A
TA
OO
180°
1000 A 1A
1A
0° 180°
W1
1000 A 1A
1A
0 180°
110,000 V IRY
[Y% [
Y
W1
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Setting/ Description of the
Setting Range parameter setting

Parameter EVT (earth voltage transformer)

caima

W1 (winding1 = prim TR) see

position VT Loc2 in figure trans- W1
formerstation

W2 (winding2 = sec. TR) see

position VT Loc3 in figure trans- W2
formerstation

Rated secondary voltage of the Only relevant for setting:
BVl sz VT en winding 2O LEVT con = open A"

Step

Parameter Description of the parameter
Range

Pre-Setting

EVT loc

Applica. Device assortment 10,000 kVA

UMW rated voltage winding1 (prim. 1500000 V

side)
W1 con.

connection groups winding]l

[primary side ).
YN or ZN are connection
groups with earth connection

phase shift between primary
Ph_shift and secondary side. The phase

shift angle is factor (1,2,3...11)

multiplied with 30 degrees.

LN — O
o

Table 5.10: Field parameters
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5.7.1.2 Controls

Description

The parameter menu "Controls" contains the two sub-menus "Control Timing" and "Inferlocking". The sub-menu
"control times" is used fo parameter the control times for the individual switchgears. In the sub-menu "Inferlock-
ing", blocking commands for individual or all switchgear can be set or cancelled by parameter sefting.

5.7.1.2.1 Control times

Description

The control times are supervision fimes for the executing of switching actions and are composed of the swifch-
ing times and follow-up fimes.

As a function of the field configuration and the assignment of the switchgears fo the control outputs, the con-
frol times can be set accordingly.

Switchgear 1 (SG1) and switchgear 2 (SG2) are circuit breakers as a rule, with the disconnector (e.g. SG2,
SG3, SG4) and the earthing switch (e.g. SG5) being defined as switchgear below. The circuit breaker 1 is
actuated via the control outputs (coil outputs) OLT »OFF« and OL2 »ON, circuit breaker 2 is actuated via
controled outputs, coil OL3 »OFF« and OL4 »ONc«. The sef control fime fs for SG1 and SG2 acts directly on
the circuit breaker via the control outputs.

Switchgears SG3, SG4 and SG5 (disconnector or earthing switch) are actuated via the control outputs (mo-
for outputs) OM1, OM2 and OM3 and acfivated for the period set in each case with a corresponding con-
frol command.

Parameters

Switch time ,ts SGX”

All the control commands issued are limited as regards time. If o control command is not positively acknowl-
edged after the time sef (i.e. check back signal for the position of the switchgear to be controlled is not re-
ceived within the set switching time), the switchgear in question is recognised as being in a faulty position
and the command is ferminated. The control times can be set separately from 80 to 50,000 ms for the indi-
vidual control outputs.

Follow-up times ,ir ON" and ,ir OFF"

A switch command with follow-up time is used to conclude a switching process safely or to fix a switchgear in
its final position. For this, the disconnector/earthing switch is »pushed on« a litile after the receipt of the new
check back signal if a follow-up time has been set. This means that the drive motor remains switched on affer
the check back signal is present (check-back signals are present due to imprecise adjustment of the limit
switch, but the contacts of the switchgear are not yet in the required final position) for the duration of the set
follow-up time.

In this, "tr ON “is the follow-up time for the command issue SGX fo switch on and "tr OFF “ the follow-up time
for the command issue SGX to switch off. The follow-up times can be set separately from O to 5,000 ms for
the individual control outputs.
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Control Times

Switching time/

follow up fime Description Setting range  Possibly Application  Control outout  Default
tc SG1  Switching time for SG1 80 — 50,000ms 200ms
SGI ron  Folew “psé’?e ONfer 0. 5000ms Circuit breaker o, 012 2000 ms
o = “psgm]e R G e 5000 ms
tc SG2  Switching time for SG2 80 - 50,000ms 200 ms
SG2 ir ON Follow Upgg;m; ONfor 0 - 5000ms circuit breaker QOL3, Ol4 5000 ms
com | elew R e W 5000 ms
tc SG3 Switching time for SG3 80 — 50,000ms 10,000 ms
sg3  nwon  Folow ”psgge ONfor 5. 5000ms isolofosr&rfcehcrfhing OMI 1000 ms
o e RAs il RS oe0 1000 ms
ts SG4 Switching time for SG4 80 — 50,000ms 10,000 ms
scu  wON  TelowurineON for 5~ 5000ms scltoror earing S 1000 ms
com [ Fele “%gjf S ) 6 sooms 1000 ms
ts SG5 Switching time for SG5 80 — 50,000ms 10,000 ms
scs  ON Follow ”F’Sg‘;e ONfor 4. 5000ms isolofosrvar&orfhing oM3 1000 ms
com | elew R it R soon: 1000 ms
Table 5.11: Control Times and follow up fimes

5.7.1.2.2 Interlocking

Description

The confrol of switchgears can be prevented by certain inferlocking commands. These interlocking commands
(interlocking markers) can be sent or cancelled either by SCADA via the data telegrams of the various types
of protocols or directly by a CMP parameter setting (further details in Chap. 5.7.1.2.2 "Inferlocking”). The set
inferlocking markers block control commands made either by the CMP1 via digital inputs or by the SCADA-
system. The sfatus of an interlocking marker is displayed by the displays "active” or "inactive”.

Important
When the communication between CSP2 and the SCADA-system is interrupted, it is possible to reset
"active” inferlocking markers via the CMP1. Precondition for this, however, is that MODE 3 (Local
Operation/Parameter Setting) is selected.

Parameter

LAISG”

All the control commands are blocked (if the function is set to active).

,SG1 off

Only the control command for switching off switchgear 1 (SG1) are blocked (if the function is sef to active).
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,SGI1 on”

Only the control commands for switching on switchgear 1 (SG1) are blocked (if the function is set to active).

,SG2 off’

Only the control commands for switching off switchgear 1 (SG2) are blocked (if the function is set to active).

,SG2 on”
Only the control commands for switching on switchgear 2 (SG2) are blocked (if the function is set to active).

,SG3 off
Only the control commands for switching off switchgear 2 (SG3) are blocked (if the function is set to active).

,SG3 on”

Only the control commands for switching on switchgear 3 (SG3) are blocked [if the function is set to active).

,SG4 off

Only the control commands for switching off switchgear 3 (SG4) are blocked [if the function is set to active).

,SG4 on”

Only the control commands for switching on switchgear 4 (SG4) are blocked [if the function is set to active).

,SG5 off”

Only the control commands for switching off switchgear 4 [SG5) are blocked (if the function is set to active).

,SG5 on”

Only the control commands for switching on switchgear 5 (SG5) are blocked (if the function is set to active.
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Selingy/Seliing Description of Parameter Setting Pre~sefting Step
Range range

Parameter

SG1 off active Every OFF command for SG1 will be blocked
inactive Only the field and system interlockings apply inactive
- =
- inacve inactive
SG2 off active Every OFF command for SG2 will be blocked
inactive Only the field and system interlockings apply inactive
N v en [
 inactive  inactive
SG3 off active Every OFF command for SG3 will be blocked
inactive Only the field and system interlockings apply inactive
N e —
~ inacfive inoctive
SG4 off active Every OFF command for SG4 will be blocked
inactive Only the field and system interlockings apply inactive
N e —
~ inacfive inoctive
SG5 off active Every OFF command for SG5 will be blocked
inactive Only the field and system inferlockings apply inactive

Table 5.12: Infer oc/(lng Blocking via SCADA and CMP1
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5.7.1.3 Digital inputs

Description

Depending on the type of device and capability, the CSP2 provides a certain number of digital inputs. They
are used fo monifor processes in the periphery via signal lines and fo initiate certain actions on the part of the
CSP2 that have the input functions assigned to the digital inputs.

The digfial functions can be assigned to digital inputs (input functions):

e profection funcfions,

e check back signals,

o field and

e supervision messages as well as

e remote confrol and inferlocking functions for switchgears.

Parameters

,DI x" (fixed or assigned input functions)

The digital inputs are divided info firmly assigned (group 1) and freely (from the catalogue of the input func-
fions — see Annex| assignable inputs (remaining groups). By means of the CMP1, the input functions can be
assigned to the digital inputs.

A digital input can be activated according fo two (parameter setting) principles:
1" sefting: "active 1" (working current principle)
A digital input becomes active if a potential difference above the pick-up threshold of the digital input ex-
ists at its terminal compared with the "COMX" retum line. The pickup threshold can be set separately for
each Dl via a coding plug.

2" seftting: "active 0" (idle current principle)
If necessary, the logics of each digital input can be inverted. The input would accordingly be active if no
potential difference between the terminal of the digital input and its refurn line "COMX" exists (example of
application: »Fuse fail AV«).

Debouncing time

The debouncing time sfafes the inferval of time affer which the input accepts a new change of status at the
earliest. An individual anfi-beat time can be set for each input if the incoming signal shows a bouncing be-
haviour. This function is sensible if the input source does not supply a defined status transition. In the use of an
debouncing fime, the reaction time of the system is extended, as quick sequences of real alterations of state at
an input are recognised more slowly as a function of the sef debouncing fime.

For applications with a time delay, debouncing times of up to 60,000 ms can be set. The minimum reaction
time of the digital inputs amounts to 50 ms.

Note
A set debouncing time acfs on the one hand as a delay time for the activation, on the other hand as
a delay time for the deactivation of a digital input!
Example: set debouncing time = 5000 ms
Activation of the DI: - The signal must exist on the terminal for at least 5000 ms in order fo acfivate
the DIl
Deactivating the DI: - If the signal goes off, the Dl is only deactivated after 5000 ms.
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DIiGruppe  DHNo Parameters Sei:fsii\fgmgj/nge Description
DI (fixed function) ,SG1 Signal 0" Position switch. device 1: OFF
- actvel” Opencircuit principle
- actve0 Closed circuit principle
- - noctive’  Outoffuncion
I - 0.60000ms  Deboucingfime
DI 2 (fixed function) ,SG1 Signal I Position switch. Device 1: ON
,active 1” Open circuit principle
DI 2 ,active 0" Closed circuit principle
inactive” Out of function
0...60,000 ms Debouncing time
DI 3 (fixed function) ,SG2 Signal 0" Position switch. Device 2: OFF
e
- ocve0” Closed circuit principle
- nocive’  Outoffuncion
~ 0.60000ms  Debouncingfime
DI 4 (fixed function) ,SG2 Signal I Position switch. device 2: ON
,active 1” Open circuit principle
DI 4 ,aktiv 0" Closed circuit principle
inakfiv” Out of function
0...60,000 ms Debouncing fime
DI'5 (fixed function) ,SG3 Signal 0" Position switch. device 3: OFF
- actvel” Opencircut principle
I - - ocve0” Closed circuit principle
- nocive  Outoffuncion
~ 0.60000ms  Debouncingfime
DI 6 (fixed function) ,SG3 Signal I Position switch. device 3: ON
,active 1” Open circuit principle
DI6 ,active 0 Closed circuit principle
,inactive” QOut of function
0...60,000 ms Debouncing fime
DI7 (fixed function) 5G4 Signal 0 Position switch. device 4: OFF
- actvel” Opencircut principle
I - - ocve0” Closed circuit principle
- nactve’  Outoffuncion
~ 0.60000ms  Debouncingtimet
DI 8 (fixed function) ,SG4 Signal I Position switch. device 4: ON
,active 1" Open circuit principle
DI 8 ,active 0 Closed circuit principle
inactive” QOut of function
0...60.000 ms Debouncing fime
DI (fixed function) ,SG5 Signal 0 Position switch. device 5: OFF
- - actvel” Opencircuit principle
- actve0” Closed circuit principle
I
~ 0.60000ms  Debouncingfime
DI 10 (fixed function) ,SG5 Signal I” Position switch. Device 5: ON
,active 1" Open circuit principle
DI10 ,active 0 Closed circuit principle
,inactive” QOut of function
0...60.000 ms Debouncing fime

Table 5.13: Fixed Allocation of digital inputs — DI Group 1
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DI-Group I\?cc Parameters Setting/Setting Range Description

DI 12 (function can be Displayed text of the as- To be chosen from catalogue
assigned| signed input function (Annex)
,active 1° Open circuit principle
DI'12 — T
,active O Closed circuit principle
,inactive” QOut of function
0...60.000 ms Debouncing time

DI 14 (function can be Displayed text of the as- To be chosen from catalogue
assigned| signed input function (Annex)
Dl 14 ,active 1° Open circuit principle
,active 0" Closed circuit principle
,inactive” QOut of function
0...60.000 ms Debouncing time

DI 16 (function can be Displayed text of the as- To be chosen from catalogue
assigned| signed input function (Annex)
Dl 16 ,active 1° Open circuit principle
,active 0" Closed circuit principle
,inactive” QOut of function
0...60.000 ms Debouncing time

DI 18 (function can be Displayed text of the as- To be chosen from catalogue
assigned| signed input function (Annex)

DI 18 ,active 1° Open circuit principle
,active 0" Closed circuit principle
inactive” Out of function

0...60.000 ms Debouncing time

Table 5.14: Variable assignment of digital inputs — DI Group 2 (by way of example)
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Assignable input functions (DI functions)

In order to increase the functionality of the CSP/CMP system, the user has a variety of input functions at his
disposal. For this, one input function is to be assigned to one digital input (DI] (parameter sefting). The activa-
fion of such an input function is done via the activation of the corresponding digital input (DI} which this func-
tion has been assigned to.

Note
e Each DI can only be assigned to one input function
e Input functions can be multiply assigned.
e I the same input function is used by two or more DI's, the result is an “or” equation of all sfates.

Description (input functions in case of activation)!
Depending on the type of the input function, cerfain processes are initiated by the CSP2.

Processing (module)
Fach activated input function is followed by a certain action, the effects of which refer to the various modules
of the CSP2. These are modules for control /locking functions, monitoring/reports or protective functions efc.

Assignment

The input functions for the defection of the switch position feedbacks (»SG1 Signal I« to »SG5 Signal O«) have
been firmly assigned fo the first 10 digital inputs (DI group 1), i.e. the first 10 DI's cannot be assigned with
other input functions. (Examples of switchgear assignment can be found in the "Field configuration” chapter).
From DI 11, the digital inputs can be assigned with each of the assignable input functions.

Contents of display

The momentary switchgear positions (»SG1 Signal I« fo »SG2 Signal O«| are shown in the display of the
CMP1. If a switchgear position changes, the check back signals are transmitited into the CSP via the firmly
assigned digital inputs (»SG1 Signal I« to »SG2 Signal O«). The single line (single-pole graph) of the CMP is
actuated on the base of the first ten digital inputs.

In this, two position check back signals independent of one another must be provided for each switchgear
(e.g. for switchgear 1: »SG1 Signal I« and »SG1 Signal O«. Consequently, there are four possible states for
the switchgear positions of each switchgear:

1., Swifchgear closed": ~ »SG1 Signal I« = active, »SG1 Signal O« = inactive«
2., Switchgear open”: »SG1 Signal I« = inactive, ~ »SG1 Signal O« = active«
3. Differential position”:  »SG1 Signal I« = inactive, ~ »SG1 Signal O« = inactive«
4. ] 1

JFailure position”: »SG1 Signal I« = active, »SG1 Signal O« = active«

In addition, only the »CB1 removed« (or. »CB2 removeds) input functions influence the display of the symbols
for the power switch(es):

5. »CBI removed« = active:  symbol for CB1 goes off
6. »CB2 removed« = active:  symbol for CB2 goes off

All the other input functions cannot be shown graphically on the display of the CMP!
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LED (acknowledgement, flashing code)

Flashing code
Each input function can be displayed by assignment to a LED of the CMP and possesses its functionality ac-
cording fo a certain colour or flashing code:

ro= red
b = blinking red
g = green

gb = blinking green

Acknowledgement

Each input function is only acfive as long as the corresponding digital input is active. An acknowledgeability
therefore does not refer to the input function itself, but merely to the LED to which the input function is as-
signed. Further, an LED cannot be acknowledged as long as the input function and thus the digital input is sill
active.

If the acknowledgement (LED Quit) is set to:

frip: This means that only frips have to be acknowledged.

alarm: This means that trips and alarms have to be acknowledged.

all: This means that the LED has fo be acknowledged for all input funcfions (even those who are not
acknowledgeable like "SG1 on”

none: not assigned

For non-acknowledgeable input functions, the LED goes off or changes its colour when the functfion is no
longer active.

If the output function is acknowledgeable, the LED continues to light up even after deactivation of the function.
Resetting the LED can be done with the »C« key on the CMPT, via a digital input with the assigned input func-
fion »Acknowledgement« or via an acknowledgement command from the SCADA-sysfem.

Example: Acknowledgeable input function "Fuse fail AV"

Digital Input Functions

LED-Anzeige
>
&
o &
Q A ()
Input Function . Processing 5 © B
bR
[Displayed Text) Descripfion (Modlule) §3 i € © Note
< 2§ =
3 4 =
B S
%)
Fuse fail AV” Message signalling failure of the MCB for the supply voliage Susenisen N O r Dl active
! (aux. voltage) of external devices. P = e

When this input function becomes active (column Remark: "Dl active"), the LED onto which this input function
has been placed lights up red. As long as the DI activating this input function is still actfive, the LED cannot be
acknowledged. If the DI and thus the input function becomes inactive, the LED can now be acknowledged.
The LED goes off after the acknowledgement.

In addition, the LED acknowledgeability for this input function depends on the setting of the LED parameter
'LED-Quit”.
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Input Function (Dis-

played Text)

"

,n.a.

,SG1 Signal I
,SG1 Signal 0"
,SG2 Signal I"
,SG2 Signal 0"
,SG3 Signal I"
,SG3 Signal 0
,5G4 Signal I
,SG4 Signal 0"
,SG5 Signal I
,SG5 Signal 0"

Prot. blocked”

AR blocked”

JAR Start”

AR sync.check”

Rev inferlock”

Ext CB fail”

JAlarm: Prot. 1"

"

,Trip: Prot. 1

Description

Not assigned (i.e.without function)

Position check-back signal for ,Switchgear 1 ON"
Position check-back signal for , Switchgear 1 OFF”
Bt ek signel for , Siieligsen 2 SN
Position check-back signal for , Switchgear 2 OFF”
Position check-back signal for , Switchgear 3 ON”
Position check-back signal for , Switchgear 3 OFF”
Position check-back signal for , Switchgear 4 ON”
Position check-back signal for , Switchgear 4 OFF”
Position check-back signal for , Switchgear 5 ON”

Position check-back signal for , Switchgear 5 OFF”

Blocking of those protective functions which have the »Ex
Block« parameter in position »active«

External blocking of the AR function

In case that the AR cycle will be blocked by the input function
AR blocked” the AR function is to be stopped by means of re-
setting relevant timers and counters affecfing the AR cycle.

Start of the AR function triggered by an external protect. trip
via a Dl function [e.g. ,Protective Trip 17).

For connection of an external synchronisation check relay. If
the related sefting is activated in the AR parameter group, the
CB is only reconnected within an AR sequence if this digital
input is in »active« position.

Signal input for seffing up a protection concept with ,Rear Interlock-
ing”. This input is connected with output ,Protective Activation X" of
a lowerlevel protection facility. VVhen the input is active, individual
steps of the overcurrent profection functions can be interlocked if
their parameters »Rear Interlock. «are set to »active.

Trip signal of external protective facilities (lowerlevel protective

facilities which signal »Circuit Breaker Failure«) incl. OFF com-
mand fo the local CB.

External protective signal: Activation of an external protective
facility (for any protective facility).

Trip signal of external protective facilities (for any protective
facility) incl. OFF command to the local CB.
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Processing

(Module)

Interlocking/
Supervision

Inferlocking/
Supervision

Interlocking/
Supervision

Interlocking/
Supervision

Interlocking/
Supervision

Interlocking/
Supervision

Inferlocking/
Supervision

Interlocking/
Supervision

Interlocking/
Supervision

Inferlocking/
Supervision

Protection

Protection

Protection

Profection

Protection

Profection

Protection

Profection

Assignable

Input Functions (for Digital Inputs and Function Outputs Logic)

Shown in Display

LED Reset
Blink Code

LED-Display

Note

DI active
Dl inactive
DI active
DI inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active



Input Function (Dis-

played Text)

,Device Reset”

Fuse fail VT”

Fuse fail AV”
JAlarm: CCS”
,Switch p.-set”
,Trigg.dist.rec”
,CB1 ready”
,CB2 ready”
,SF6 Alarm”
,Cmd1 SG1 ON"
,Cmd1 SG1 OFF"
,Cmd2 SG1 ON”
,Cmd2 SG1 OFF"
,Cmd SG2 ON"
,Cmd SG2 OFF”
,Cmd SG3 ON"
,Cmd SG3 OFF”
,Cmd SG4 ON"
,Cmd SG4 OFF”
,Cmd SG5 ON"

,Cmd SG5 OFF”

Input Functions (for Digital Inputs and Function Outputs Logic)

Description

(Activation of the AR function only if a digital input with ,AR
Start” has been assigned and was activated).

External resetting signal for resetable LED indications and sig-
nal relays.

Failure indication of a single-pole autom. fuse for external VTs.

Voltage measuring is recognized of being interrupted and all
active profective functions for voltage, frequency and power
are blocked (ineffective).

Message signalling failure of the autom. fuse for the supply
voliage [aux. voliage| of external devices.

Signal coming from an external control circuit supervision.

Remote switching between two protective parameter sefs
(see chapter ,Parameter/Profective Parameter”)

Start of the fault recorder from external

CB1 is ready for operation. If this function is

»inactive¢, connection of CB1 is blocked.

CB2 is ready for operation. If this function is

»inactive«, connection of CB2 is blocked.

Message indicating pressure decrease in the gas tank
Remote ON command for switching device 1 incl. field infer-
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 1 incl. field infer-
locking (key switch position at the CMP: ,Remote Operation”)

Remote ON command for switching device 1 incl. field infer-
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 1 incl. field inter-
locking (key switch position af the CMP: ,Remote Operation”)

Remote ON command for switching device 2 incl. field inter
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 2 incl. field infer-
locking (key switch position at the CMP: ,Remote Operation”)

Remote ON command for switching device 3 incl. field infer-
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 3 incl. field inter-
locking (key switch position at the CMP:,Remote Operation”)

Remote ON command for switching device 4 incl. field infer-
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 4 incl. field inter-
locking (key switch position af the CMP: ,Remote Operation”)

Remote ON command for switching device 5 incl. field inter
locking (key switch position af the CMP: ,Remote Operation”)

Remote OFF command for switching device 5 incl. field inter-
locking (key switch position af the CMP: ,Remote Operation”)

Processing

(Module)

LED Display/
Signal Relay

Supervision/
Profection

Supervision
Supervision

Protection

Data Re-
cording

Inferlocking

Inferlocking

Supervision
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control
Control

Control

Assignable

Shown in Display

LED-Display
. @
3 %
= O Note
8 =
s
o Dl inactive
fg DI active
Dl inactive
r DI active
® - Dlinactive
r DI active
® - Dlinactive
fr Dl active
Dl inactive
fg DI active
- Dlinactive
fg DI active
Dl inactive
g Dl acive
r Dl inactive
g Dl active
r Dl inactive
r DI active
® - Dlinactive
fg DI active
- Dl inactive
fg DI active
Dl inactive
fg DI active
Dl inactive
fg DI active
Dl inactive
fg DI active
Dl inactive
fg Dl active
Dl inactive
fg DI active
Dl inactive
fg DI active
- Dlinactive
fg Dl active
Dl inactive
fg DI active
Dl inactive
fg DI active
- Dl inactive
fg DI acfive
Dl inactive
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Input Functions (for Digital Inputs and Function Outputs Logic)

LED-Display
)
o &
. . ) 3 & -« o
- ) T O
/npur/ Funjlon (Dis Dssaiatien Proce(js;ng 2. 33
played Text) (Module) -2 S Note
< 3 Q£
s%=
[%)
CB1 or first CB [Duplex) is removed (or the plug is removed). fg Dl active
,Plug CB1 out” CB1 symbol in the display disappears, CB1 cannot be con- Inferlocking ® ® -
trolled any longer. - Dlinactive
Second CB (Duplex only) is removed (or the plug is removed). fg DI active
,Plug CB2 out” CB2 symbol in the display disappears, CB2 cannot be con- Inferlocking ® @ - .
frolled any longer. Dllinactive
; ; fg DI active
Cil. blocked 1” Blocking of the ON/OFF control for all electrical controllable 111 —
e switching devices 9 il Slitecie
" : . 7 DI acti
,Function 1 Message of user defined ,Funcfion 1 Message @ - —
® - Dlinactive
,Function 2" Message of user defined ,Function 2" Message @ o Yol e
® - Dlinactive
Function 3" Message of user defined ,Function 3" Message  ® ) eive
® - Dlinactive
" : . n DI acti
,Function 4 Message of user defined ,Function 4 Message @ ' actve
DI inactive
,Function 5" Message of user defined ,Function 5" Message  ® i EISES
Dl inactive
" ; ) " DI acti
,Function 6 Message of user defined ,Function 6 Message @ i EEtC
Dl inactive
" : . " DI acti
,Function 7 Message of user defined ,Functfion 7 Message ® - - 9 Z9dve
- Dl inactive
Function 8" Message of user defined ,Function 8" Message ~ ® g fticeive
Dl inactive
" : . 7 DI acti
,Function @ Message of user defined ,Function @ Message @ 9 aciive
DI inactive
,Function 10" Message of user defined ,Function 10" Message @ g} cdive
Dl inactive
DI acti
,Ext prot.act” Indication as to supervision of external profective devices Supervision @ —t—
r Dl inactive
Alarm: Temp * Sxtgrnol prQTTct{\on signal: Achvohoh of onfex?lgrnol profeciion 5 i @ - - fr DI active
evice (mainly for temperature monitoring facility) - Dl inactive
Trip signal of external protection devices (mainly for fempera-
Trio: o ture monitoring facility) incl. an OFF command to the local CB. : - 1 Dl active
,Trip: Temp. e . : h : Profection @ -
(Activation of the AR function only with additional assignment
and activation of a digital input with “AR Start”) ® - Dl inactive
Alarm: Buchh.” Sxfgrnol proite‘ct{\on;grp]zlzlAcnvonoAn oF{onAl‘eMernol pofeciion 5 o e - - fr DI active
evice (mainly for Buchholz protection facility) - Dl inactive
Trip signal of external profection devices (mainly for Buchholz '
Trio: Buchh ” protection facility) incl. an OFF command to the local CB. ERREN e r Dl octive
P : (Activation of the AR function only with addifional assignment
and activation of a digital input with “AR Start”) ® - Dl inactive
Trip signal of external protection devices (mainly for differential Dl active
TG protection facility) incl. an OFF command to the local CB. )
,Trip: Diff. - } ) " ) Protection @
(Activation of the AR function only with addifional assignment Ol inaci
and activation of a digital input with “AR Start”) o inactive
, External protection signal: Activation of ternal profecti A fr DI acti
Alarm: Imped. dx emal pro Tc;on;gno cfivafion oF oq.ex emal pofection . o _ _ fr Dlaciive
evice (mainly for distance protection facility) - Dl inactive
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Input Function (Dis-

played Text)

,Trip: Imped.”

Fuse fail VC”
Fuse fail Ven”
,HHfuse frip”

,Ext. CB frip.”

,SG1block.”

,SG2 block.”
,SG3 block.”
,SGA4 block.”
,SG5 block.”
,SG23 block.”
,5G234 block.”
,5G2345 block.”

JAlarm: Motor”

,Trip: Motor”

,Ctrl blocked 2"

JExt CB1 off”

JExt CB1 on”

,SG1on block. 1"

,SG1on block.2"

Input Functions (for Digital Inputs and Function Outputs Logic)

Description

Trip signal of external protection devices (mainly for distance pro-
tection facility) incl. an OFF command to the local CB.

Message signalling failure of the autom. fuse for the control
voltage (e.g. of the power circuits)

Message signalling failure of the autom. fuse for the residual
voltage

Message signalling HH-use trip

Message signalling failure of external circuit breaker

Blocking of the ON/OFF control for switching device 1
(Exception: ,EMERGENCY OFF"/AR/Profective trip function
for the CB)

Blocking of the ON/OFF contfrol for switching device 2
Blocking of the ON/OFF contfrol for switching device 3
Blocking of the ON/OFF control for switching device 4

Blocking of the ON/OFF contfrol for switching device 5

Blocking of the ON/OFF control for switching devices 2 and
3

Blocking of the ON/OFF control for switching devices 2, 3 and
4

Blocking of the ON/OFF control for switching devices 2, 3,
4, and 5

External protection signal: Activation of an external protection
device [mainly for motor protection facility)

Trip signal of external protection devices (mainly for motor pro-
tection facility) incl. an OFF command to the local CB.
[Activation of the AR function only with addifional assignment
and activation of a digital input with “AR Start”)

Blocking of the ON/OFF control for all electrical controllable
switching devices

External disconnection of CB1, irrespectively of the CMP key
switch position: Local Operation/Remote Operation.

When function ,Ext CB1 OFF" is active, the control commands
for reconnection of CB1 are blocked.

External connection of CB1. Condition for this: Release com-
mand from the SCADA system ,Rel:Ext CB2 on” has been is-
sued and the CMP key switch is in position “Remote Opera-
tion”.

Blocking of the ON control for switching device 1

Blocking of the ON control for switching device 1

Processing

(Module)

Profection

Protection
Protection
Profection

Protection

Inferlocking

Inferlocking
Inferlocking
Interlocking
Inferlocking
Inferlocking
Inferlocking
Inferlocking

Profection

Protection

Inferlocking

Control

Control

Inferlocking

Inferlocking

Assignable

Shown in Display

LED-Display

LED Reset
Blink Code

[ )
:

[ ]
:

[ )
:

[ ]
:

[ ]
fr
fr
fr
fr
fr
fg
fg
fg
fr
r

[ )
fg
:

[ ]
fg
fg
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Note

DI active

Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive

DI active
Dl inactive

DI active
Dl inactive
DI active
DI inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive
DI active
Dl inactive

DI active

Dl inactive

DI active

DI inactive

DI active

Dl inactive

DI active

Dl inactive

DI active
Dl inactive
DI active

Dl inactive



Input Function (Dis-

played Text)

JAlarm: Prot.2"

,Trip: Prot.2"

JAlarm: Prot.3"

,Trip: Prot.3"

JAlarm: Prot.4"

,Trip: Prot.4”

JAlarm: Prot.5"

,Trip: Prot.5"

JAlarm: Prot.6"

,Trip: Prot.6"

,Bypath1 CB off”

,Bypath1 CB on”

,Bypath2 CB off”

Input Functions (for Digital Inputs and Function Outputs Logic)

Description

External protection signal: Activation of an external protection
device
(for any protection facility)

Trip signal of external profection devices (for any protection
facility) incl. an OFF command fo the local CB.

(Activation of the AR function only with additional assignment
and activation of a digital input with “AR Start”)

External protection signal: Activation of an external protection
device
(for any protection facility)

Trip signal of external profection devices [for any profection
facility) incl. an OFF command fo the local CB.

(Activation of the AR function only with addifional assignment
and activation of a digital input with “AR Start”)

External protection signal: Activation of an external protection
device
(for any protection facility)

Trip signal of external profection devices (for any protection
facility) incl. an OFF command fo the local CB.

(Activation of the AR function only with additional assignment
and activation of a digital input with “AR Start”)

External protection signal : Activation of an external protection
device
(for any protection facility)

Trip signal of external profection devices (for any protection
facility) incl. an OFF command fo the local CB.

(Activation of the AR function only with additional assignment
and activation of a digital input with “AR Start”)

External protection signal : Activation of an external protection
device
(for any protection facility)

Trip signal of external profection devices (for any protection
facility) incl. an OFF command fo the local CB.

(Activation of the AR function only with additional assignment
and activation of a digital input with “AR Start”)

Information to the CSP that the CB has been operated directly
by an external OFF command [i.e. independently of the
CSP2).

(This message is necessary to prevent reconnection by the ac-
tive AR function when “NC-Start = active”)

Information to the CSP that the CB has been operated directly
by an external ON command (i.e. independently of the
CSP2).

(This message is necessary fo activate the SOTF function and
for blocking the AR function temporarily. )

Information to the CSP that the CB has been operated directly
by an external OFF command [i.e. independently of the
CSP2).

(This message is necessary to prevent reconnection by the ac-
tive AR function when “NC-Start = active”)
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Processing

(Module)

Protection

Protection

Protection

Profection

Protection

Profection

Profection

Protection

Profection

Protection

Protection/
Supervision

Protection/
Supervision

Protection/
Supervision

Assignable

Shown in Display

LED Reset
Blink Code

LED-Display

fr

fg

Note

DI active

Dl inactive

DI active

Dl inactive
DI active

Dl inactive

DI active

DI inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive

DI active

Dl inactive
DI active

Dl inactive

DI active

DI inactive

DI active

Dl inactive

DI active

DI inactive

DI active

Dl inactive
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Input Function (Dis-

played Text)

,Bypath2 CB on”

,Load-Shedding"

,S-Cmd SG1 on”

,SCmd SG1 off"

,S-Cmd SG2 on”

,SCmd SG2 off”

,SCmd SG3 on”

,5Cmd SG3 off"”

,S-Cmd SG4 on”

,SCmd SG4 off”

,S-Cmd SG5 on”

,SCmd SG5 off”

, Ext CB2 off

LExt CB2 on”

, Ext CB off”

Input Functions (for Digital Inputs and Function Outputs Logic)

Description

Information to the CSP that the CB has been operated directly
by an external ON command (i.e. independently of the
CSP2).

Information to the CSP that the CB has been operated directly
by an external OFF command |i.e. independently of the
CSP2).

(This message is necessary fo block the active AR funcfion dur-
ing load-shedding. When the ,Lload-Shedding” function is ac-

control commands for reconnection of the CB are

tive,
blocked).

On-Command for switchgear 1 — inclusive of the field infer-
lockings (key switch position at the CMP “local operation” or
“remote operation”)

Off-Command for switchgear 1 — inclusive of the field infer
lockings (key switch position at the CMP “local operation” or
“remote operation”)

On-Command for switchgear 2 — inclusive of the field inter-
lockings (key switch position af the CMP “local operation” or
“remote operation”)

Off-Command for switchgear 2 — inclusive of the field infer
lockings (key switch position af the CMP “local operation” or
“remote operation”)

On-Command for switchgear 3 — inclusive of the field inter-
lockings (key switch position af the CMP “local operation” or
“remote operation”)

OffCommand for switchgear 3 — inclusive of the field inter-
lockings (key switch position af the CMP “local operation” or
“remote operation”)

On-Command for switchgear 4 — inclusive of the field inter-
lockings (key switch position at the CMP “local operation” or
“remote operation”)

Off-Command for switchgear 4 — inclusive of the field infer
lockings (key switch position at the CMP “local operation” or
“remote operation”)

On-Command for switchgear 5 — inclusive of the field inter-
lockings (key switch position af the CMP “local operation” or
“remote operation”)

Off-Command for switchgear 5 — inclusive of the field infer
lockings (key switch position af the CMP “local operation” or
“remote operation”)

External disconnection of CB2, irrespectively of the CMP key
switch position: Local Operation/Remote Operation.

When function ,Ext CB2 OFF" is active, the control commands

for reconnection of CB2 are blocked.

External connection of CB2. Condition for this: Release com-
mand from the SCADA system ,Rel:Ext CB2 on " has been is-
sued and the CMP key switch is in position "Remote Opera-

tion”.

External disconnection of CB1 and CB2, irrespectively of the

CMP key switch position: Local Operation/Remote Operation.

When function ,Ext CB OFF” is active, the control commands
for reconnection of CB1 and CB2 are blocked.

Processing

(Module)

Profection /
Supervision

Profection /
Supervision

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Control

Assignable

Shown in Display

LED-Display

Note

LED Reset
Blink Code

fg Dl active

® - Dlinactive

r Dl active

® - Dlinactive

fg DI active
DI inactive
fg Dl active
DI inactive
fg DI active
DI inactive
fg DI active

DI inactive
fg Dl active

Dl inactive

fg DI acfive

Dl inactive
fg DI active

Dl inactive
fg DI active

Dl inactive
fg DI active

Dl inactive
fg DI active

Dl inactive

r Dl active
® - Dlinactive
fg DI active

Dl inactive

r Dl active

® - Dlinactive
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Input Function (Dis-

played Text)

,SG20n block.”

,Tc.BCDO”

,Tc.BCD1”

,Tc.BCD2"

,Tc.BCD3”

,Tc.BCD4"

,Tc.BCDS”

,Tc.po.change”

U< /U<<Block”

"

,PiUp inc ”

Input Functions (for Digital Inputs and Function Outputs Logic)

Description

Blocking of the ON control for switching device 2

"

BCD information for tap changer position, valency “1

BCD information for tap changer position, valency “2"

BCD information for tap changer position, valency “4”

BCD information for tap changer position, valency “8"

BCD information for tap changer position, valency “10"

BCD information for tap changer position, valency “20"

Te.po.change has "high” potential, the CSP device sfore the
last tap changer position. All changes on the BCD—
informations will be ignored, so long as the potential on the
Te.po.change has "high”. When the potential is “low”, the
new position will be accepted.

Depent fo the sfate of the input function the voliage protection

function U<,U<< can be blocked, if the parameter from the
profection function U< or U<< “Block U" is active.

With the pick up increase function it is possible to increase the

threshold of the protection steps I>F/B, I>>F/B, le>F/B,
le>>F/B

Table 5.15: Digital input functions - overview

Caution

*

the device.
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Processing

(Module)

Inferlocking

Supervision

Supervision

Supervision

Supervision

Supervision

Supervision

Supervision

Protection /

Supervision

Supervision

Assignable

Shown in Display

LED Reset
Blink Code

LED-Display

Note

DI active

Dl inactive
DI active

Dl inactive
DI active

Dl inactive
DI active

DI inactive
DI active

Dl inactive
DI active

DI inactive
DI active

Dl inactive

DI active

Dl inactive

DI active
Dl inactive
DI active

DI inactive

Due to the standardized software, the CSP shows also input functions which are not supported by
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5.7.1.4 Signal relay (output relays)

Description

Depending on the type of device, the CSP2 provides a certain number of signal relays. Signals and proc-
esses which can be defected by the CSP2 are available to the user via the potentialfree contacts of the sig-
nal relays for further processing (parallel wiring).

Parameters
"lassignable functions)”

Up to 16 output messages can be assigned to each of the signal relays (terminal row X6). A relay picks up
when at least one of the assigned functions is active (OR connection). The required output function(s) is (are)
selectable from the catalogue (table) for the assignable output messages.

(Number of signal relays available for the concerned CSP2 type in question — see 2.1.9.)

Minimum holding time "t min”

If the assigned output function becomes inactive again, the release of the relay is delayed by a settable mini-
mum holding time tmin. The minimum holding time tmin is the time for which the relay picks up at least, with
the result that wipers can also be defected securely. (see Figure 5.20)

For each signal relay, a separate setting is possible whether it is put out of function (inactive), whether it picks
up when one of the assigned output messages is active (working current principle] or whether it picks up
when none of the assigned output messages is active (idle current principle).

No active oufput function At least one active output function
Normal closed Relay picked-up Relay released
Normal open Relay released Relay picked-up

Table 5.16: Relay position according fo the assigned functions and the parameterised operating principle

,Qitt.” (relay acknowledgement)

In general, the acknowledgeability of a signal relay depends upon the output messages assigned. The ac-
know-ledgeability is pre-defined for each individual output message (similar to the colour and flashing code
for input or output messages.

With the parameter "Quitt.” each signal relay can be configured separately as "acknowledgeable'; i.e. even
if the assigned output function, which is generally not acknowledgeable, changes back to the "inactive'
status, the relay continues to be picked up until it is acknowledged. The acknowledgement can be done via
the key »C« on the CMP1, a digital input or via SCADA and effects all the signal relays as well as LED's.
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1_4d__ Output message (e. g. "Trip I>F")
0 >
R
t Function active
A
1_Jd__ Signal relay ("Reset=inactive"; "f.,,=0ms")
0 >
—
t Relay active
A
1_Jd__ Signal relay ("Reset=inactive"; "f, ;. =1000ms")
0
>
>
t min
n -
Relay active
A
Reset (e. g. Key "C")
1_4d__ Signal relay ("Reset=inactive";
"tin - effectless!)
0 >
-
t Relay active
A
Reset (e. g. Key "C")
1_Jd__ Signal relay ("Reset=inactive"; "f . =1000ms")
0
>
I >
min
-
t Relay active

Figure 5.20: Acknowledgement of signal relays and minimum holding time
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Default setting of the signal relays (output relays)

The signal relay K11 has been firmly assigned to the »System OK« output message and designed as a »work-
ing current relay«. It picks up if the device shows no intemal errors. The »minimum holding time t min« is set to
zero ("t min = O ms'). The relay acknowledgement "Quitt. “ has been set as "inactive".

The signal relay K12 has been pre-configured with the "General alarm" output message ('working current
principle”, "t min = 1000 ms”; "Quitt. = inactive).

The report relay K13 has been pre-configured with the "General trip" output message ("working current prin-
ciple”, "t min = 1000 ms"; "Quitt. = inactive).

No output messages have been assigned on the other signal relays by SEG!

Relay Name Parameters Setting/Setting Range Description

Table 5.17: Variable assignment of outout messages
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Assignable output messages
Output messages are used to display system and operational signals via LED's and on the other hand to pro-
vide these signals for external further processing [potentialree contacts for parallel wiring) via signal relays.

It is distinguished between two kinds of output messages:

e Push+hrough functions
"Pushthrough” functions are input functions (DI functions) which are also available as oufput messages. In
this, the input messages are provided as signals in order fo be able to further process proceedings in the
peripheral devices (e.g. "CB1 ready'). The signal texts of the pushthrough functions are the same as
those of the corresponding input functions.

e Infernal oufput messages
These messages are activated infernally by the CSP2 by evaluation of certain events. For example, such
events are connected with the evaluation of measurement variables for application for profection functions
le.g. ,Trip: I>F"), with confrol switchgears concerned with the internal locking logic (e.g. "Interlock”) or
with the CSP/CMP self-supervision [e.g. "System ok').

Description

The Description column shows the event that activates the output message. All available output messages are
shown into detail in fable 5.18. For the push-through functions, corresponding references to the descripfion of
the input functions are made.

LED (acknowledgement, flashing code)

Blink code
Each output message can be assigned on a LED. In case of its activation it lights up or flashes according to
the pre-defined colour that is assigned fo the output function.

r = red

fr = blinking red

g = green

fg = blinking green
Acknowledgement

Each output message is only active as long as the conditions for activation are fulfilled. These conditions differ
for each output message and are explained in the Description column. An acknowledgeability therefore does
not refer to the output function itself, but merely to the LED (or the signal relay] to which the output message is
assigned. Further, a LED or a signal relay cannot be acknowledged as long as the output message is sfill ac-
five.

LED acknowledgement

For the works seffing of the LED acknowledgement "LED-Quit = frip” some of the output messages also possess
the possibility of acknowledgeability corresponding to their functionality. If a different setting of this parameter
is selected with regard fo the LED acknowledgeability (e.g. "LED-Quit = all”), the acknowledgeability of the
LED is based on the sefting then selected. For "LED-Quit = all” for example, this means that all the output mes-
sages placed onfo this LED can be acknowledged (see Chapter "LED acknowledgement”).

For non-acknowledgeable output messages, the LED goes off or changes ifs colour when the message is no
longer active.

If the output message is acknowledgeable, the LED also continues to light up affer deactivation of the function.
A resetting of the LED can be done via the »C« key on the CMP1, via a digital input with the assigned input
function »Acknowledgement« or via an acknowledgement command from the SCADA-systems.
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Signal relay acknowledgement
see description of the signal relay parameter "Quitt. ”.

Example 1: Acknowledgeable output message "Trip L1" (push-through function)

Ovutput Messages
LED-Display
3
o)
Output M ;3
() =
vipul viessage Description S I
(Text] = S
o}
S {9 . s Note
) e} o O
T £ 3°
S o o
g 5§ Ao =
£ o 235
. - 1 Dlactive
,Trip: Prot. 1 Message of the active input function with the same name (DI function) °
° Dl inactive

When this output message (here: push-through function) becomes active (Column remark: "Dl active”), the LED
onto which this output message has been assigned lights up red. As long as the DI activating this push-
through function is still active, the LED cannot be acknowledged. If the DI and thus the push-through function
becomes inactive, the LED can now be acknowledged. After the acknowledgement, the LED goes off.

Over and above this, the LED acknowledgeability or signal relay acknowledgeability for these output mes-
sages (here: push-through function) depends on the setting of the LED parameter "LED-Quit” and on the setting
of the signal relay parameter "Quitt. ”.

Example 2: Acknowledgeable output message "Trip I>F" (infernal output message)

Output Messages
LED-Display
o
@
&)
Output Message 2 S
L 5
ftexd) Description QE) s
=) =
3
E 5 Note
¢ S © 9
— O » U
S £ 9 =
T & A =
£ & U5
Jrip: I>F Message of the active input function with the same name (DI function) || ) - o

When this output message (here: infernal output message) becomes active (here: via the protection element
I>F), the LED onto which this output message has been assigned lights up red. As the output message "Trip
I>F" is however only active for the duration of the tripping command for the trigger coil of the CB, the LED ac-
knowledgeability or signal relay acknowledgeability for these internal output messages depends on the set-
ting of the LED parameter "LED-Quit” or on the sefting of the signal relay parameter "Quitt. ”.
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Output Function
(displayed text)

,n.a.

,System OK”

,General alarm”

,General frip”

JAlarm: LT
JAlarm: 12
JAlarm: L3
JAlarm: N
Jrip: L7
rip: 12"
Trip: L3
Trip: N

Protect.active”

Alarm:Prot. 1"

LAlarm:Trip. 1"

,Prot.blocked”

,Ctrl.blocked 1

JAlarm: I>F”
Jrip: ISF
JAlarm: [>>F”
Jrip: I>>F

. Alarm: >B
rip: 1>B
JAlarm: I>>B”
rip: [>>B
JAlarm: le>F”
Jrip: le>F
JAlarm: le>>F"
Jrip: le>>F
JAlarm: le>B”
rip: le>B”
JAlarm: le>>B”
rip: le>>B"
JAlarm: 9>

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

Description

Not assigned

Message signalling state of the CSP system; at works assigned to signal relay
K11 and LED 1 (default)

Note: »SelfTest Relay« K11 functions normally as »working current relay« and
picks-up when function »System OK« is active. This only is seemingly a con-
tradiction fo ferm »normal closed Logic« for a seltest relay which is picked up
in released conditions (System OK) and drops in case a fault occurs in the
sysfem. In technical respect both versions are operating in the same way.

Message signalling protective alarm (internally or via DI); at works assigned
to signal relay K12 and LED 2

Message signalling a protective frip (infernally or via DIJ; at works assigned fo
signal relay K13 and LED 3

Profective activation in phase L1
Protective acfivation in phase L2
Protective acfivation in phase L3
Profective acfivation in phase N
Protective frip in phase L1
Protective frip in phase L2
Protective frip in phase L3
Protective frip in phase N

Message signalling that one of the internal protective functions is set fo
»active« or an ,Input Protection Function” (e.g. ,Profect. Trip 1) is assigned
to a digital input.

Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding active input function

Overcurrent activation in forward direction or non-directional
Overcurrent frip in forward direction or non-directional

Short-circuit activation in forward direction or non-directional
Shortcircuit frip in forward direction or non-directional

Overcurrent activation in backward direction or non-directional
Overcurrent frip in backward direction or non-directional
Short-circuit activation in backward direction or non-directional
Shortcircuit frip in backward direction or non-directional

Earth fault alarm in forward direction or non-directional

Earth fault trip in forward direction or non-directional

Short-circuit fo earth activation in forward direction or non-directional
Shortcircuit fo earth trip in forward direction or non-directional
Earth fault activation in backward direction or non-directional

Earth fault trip in backward direction or non-directional

Short circuit to earth alarm in backward direction or non-directional
Short circuit fo earth trip in backward direction or non-directional

Overload activation
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+ Internal output function

* Pass through function

LED-Reset

LED-D

Blink. Code

isplay

Note

g Operation

r Fai

lure

Protection

active

Protection
inacive

fr Fet

= ek
r Fet.
= e
fr Fet.
- Fet.

fg Fet

- Fet.

. active
inactive
active
inactive
active
inactive
. active

inactive
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Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

5 LED-Display
25
, N
((z/tjsfg ;Zy’c:gi;’i; Description j:% :é °
3 g 3 _§ Note
2L
Trip: 9> Overload frip ° o
JAlarm: 1d>" Differential protection alarm, 1sf stage ° r
JAlarm: 1d>>" Differential protection alarm, 2st stage ° r
Trip: Id>" Differential protection trip, 1st stage ° o
Trip: 1d>>" Differential protection trip, 2st stage ° o
JAlarm: Ide>" Earth differential protection alarm, 1st stage ° r
JAlarm: de>>" Earth differential protection alarm, 2st stage ° r
,Trip: Ide>" Earth differential protection frip, 1st stage ° o
Trip: Ide>>" Earth differential protection frip, 2st stage ° e
JAlarm: Us>" Overvoliage alarm, 17 stage ° fr
Trip: Us" Overvoliage trip, 17 stage ° e
JAlarm: U>>" Overvoltage alarm, 2 stage ° fr
rip: U>>" Ovenvoliage frip, 2" stage ° o
JAlarm: U<” Undervoltage alarm, 1st stage ° fr
Trip: U<’ Undervoltage trip, st stage o e
JAlarm: U<<” Undervoliage alarm, 2™ stage ° fr
Trip: U<<” Undervoltage trip, 2" step ° e
JAlarm: Ue>" Residual voliage alarm, 1* stage ° fr
,Trip: Ue>" Residual voliage trip, 17 stage ° e
JAlarm: Ue>>" Residual voltage alarm, 2 stage ° fr
Trip: Ue>>" Residual voltage trip, 2" stage ° o
U< block freq. /\/\essgge signalling blocking of the frequency protection at undervoltage ° (
conditions (U < U BF)
,Alarm: f1" Frequency alarm, 1% stage ° fr
Trip: 17 Frequency frip, 17 stage ° e
,Alarm: f2" Frequency alarm, 2" stage [ fr
Trip: f2° Frequency trip, 2" stage ° o
JAlarm: 3" Frequency alarm, 3° sfage ° fr
Trip: £3” Frequency frip, 3" stage ] o
,Alarm: f4" Frequency alarm, 4" stage ° fr
Trip: f4" Frequency trip, 4" stage ° ®
JAlarm: U/B" Overexcitation alarm, 17 stage ° fr
JTrip: U/B" Overexcitation trip, 17 stage ° ®
JAlarm: U/B>>" Overexcitation alarm, 2" stage ° fr
JTrip: U/f>>" Overexcitation frip, 2 stage ° o
AR blocked” Message of the corresponding active input funcfion ° ol
° Fct. inactive
AR in progress” Message signalling that an AR cycle is active fr
AR Start” Message of the corresponding active input function ° fr Fet. active
Fct. inactive
AR sync.check” Message of the corresponding active input function ° fr Fet. octive
Fct. inactive
AR mainfanance” /\/\oir?tenence message when the AR meter has reached the 1* maintenance ° Fr
reading
AR maint.block” Maintenance message when the AR meter has reached the 2 maintenance reading @ o

Message signalling that the protective function »CCS (control circuit supervi-
sion)« has defected a fault in the control circuits of the controllable switching e - o
devices (inferruption).

Alarm: CCS”
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Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

Output Function
(displayed fext)

JAlarm: CBF”

Ext CB fail"
Fuse fail VT"

JAlarm: VTS”

Fuse fail AV”
,Alarm:powercirc.”
,Pos.SG1 on”
,Pos.SG2 on”
,Pos.SG3 on”
,Pos.SG4 on”

,Pos.SG5 on”

,CB1 ready”
,CB2 ready”
,Cmd1 SG1 on”
,Cmd1 SG1 off"
,Cmd2 SG1 on”
,Cmd2 SG1 off”
,Cmd SG2 on”
,Cmd SG2 off”
,Cmd SG3 on”

,Cmd SG3 off”

,Cmd SG4 on”

,Cmd SG4 off”

,Cmd SG5 on”

Description

Message signalling that the protective function »CBF (circuit breaker failure
protection)« has recognized trip of the local CB.

Message of the corresponding active input function
Message of the corresponding active input function

Message signalling that the protective function »VTS (voltage transformer
supervision)« has detected a fault in the VT circuits.

Message of the corresponding active input funcfion

Message signalling that the CSP has detected an internal fault within the
power circuits of the control outputs.

Position indication message of switching device 1; active when switching de-

vice 1 is in ON-Position.

Position indication message of switching device 1; active when switching de-

vice 2 is in ON-Position.

Position indication message of switching device 1; active when switching de-

vice 3 is in ON-Position

Position indication message of switching device 1; active when switching de-

vice 4 is in ON-Position

Position indication message of switching device 1; active when switching de-

vice 5 is in ON-Position

Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding acfive input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding active input function

Message of the corresponding active input funcfion

Message of the corresponding active input function

TD_CSP2-T_HB_06.05_CGB

Internal output function

Pass through function

LED-Reset

LED-Display

Blink. Code

-

—

Z
Q
o}

Fet.
Fct.
Fct.
Fet.

Fet.
Fet.

Fet.
Fet.
Fct.
Fct.
Fct.
Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fct.
Fet.
Fet.
Fct.
Fct.
Fct.
Fet.
Fet.

active
inactive
active

inactive

active

inactive

On-Pos.

On-Pos.

On-Pos.

On-Pos.

On-Pos.

active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active

inactive



Output Function
(displayed fext)

,Cmd SG5 off”

,Plug CB1 out”

,Plug CB2 out”

,Pos.SG diff”

,DBB connect.”

Interlock”

,Switchgear fail”

,SF6 Alarm”

Remote Mode"
Test Mode”
Alarm: CMP”

,Pos.SG 1 fail”

,Pos. SG2fail”
,Pos.SG3fail”
,Pos.SCAfail”

,Pos.SG5fail”

SG1 timeout”

,SG2 timeout”

,SG3 timeout”

206

Description

Message of the corresponding active input function

Message of the corresponding active input function

Message of the corresponding active input funcfion

Message signalling the intermediate position of an electrical controllable
switching device during a switching action (both position checkback signals:

,SCx Signal I" and ,SCGx Signal 0" are inactive)

Message signalling that connection of the main bus bar with the reserve bus
bar is permitted when the digital input »DBBSCoupling« is active.

Message signalling that an infernal interlocking condition was infringed when
a control command was issued; the related control function is blocked.
[See Chapter “Interlocking Functions of the CSP2”)

Collective message for »Switching Device Defectfive« when a control action of
a swifching device was not correct. This output function becomes always
active if the differential position (exceeding of the contral time) or the fault po-
sition (position check-back signals for SGx ON and SGx OFF —both are ac-
tive-) are recognised by the CSP affer the fixed control time has elapsed.

Message of the corresponding active input function

Indication of the CMP key switch position: »Remote Operation«
Indication for COM mode. For internal use only!

Signalling a system error in the CMP

Message that SG1 is in an infermediate position and both
position indicators ("SG1 Signal 1" and "SG1 Signal 0) of
SG1 are active.

Message that SG2 is in an infermediafe position and both position indicafors

("SG2 Signal 1" and "SG2 Signal 0") of SG2 are active.
Message that SG3 is in an infermediate position and both position indicators
("SG3 Signal 1" and “SG3 Signal 0") of SG3 are active.

Message that SG4 is in an intermediafe position and both position indicators

("SG4 Signal 1" and "SG4 Signal 0") of SG4 are active.

Message that SG5 is in an infermediafe position and both position indicators

("SG5 Signal 1" and “SG5 Signal 0") of SG5 are active.

Message signalling that the control fime for SG1 was exceeded during a
switching action. This means that after the fixed control fime has exceeded,
swifching device 1 is sfill in its initial position or in »Intermediate Position« (both
position checkback signals: ,SG1 Signal I” and ,SG1 Signal 0" are inactive)
Message signalling that the control fime for SG2 was exceeded during a
switching action. This means that after the fixed control fime has exceeded,
swifching device 2 is sfill in its initial position or in »Intermediate Position« (both
position check-back signals: ,SG2 Signal I" and ,SG2 Signal 0" are inactive)
Message signalling that the control fime for SG3 was exceeded during a
switching action. This means that after the fixed control time has exceeded,
swifching device 3 is sfill in its initial position or in »Intermediate Position« (both
position checkback signals: ,SG3 Signal I” and ,SG3 Signal 0" are inactive)

Internal output function

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

LED-Display
<
.Q
IS)
<
=]
< ®
® . 8 Note
S 2 O
<= 3
3 O =
€ o5
fg :
° Fct. active
Fct. inactive
A Fct. active
Fct. inactive
o . ¢ Fct. active
- Fet. inactive
fg
Fct. active
° 9
Fct. inactive
e fr
®
° r Fct. active
® - Fct inactive
9
fr
fr
®
[ J r
e
®
®
®
®
®
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Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

5 LED-Display
S 5
S =

Output Function L = 2

(displayed fext) Description 3 :E ®
3 9 5 8 Note
= ] 2 O
s 15512 | =
g 8 o =
E £ E s

Message signalling that the control fime for SG4 was exceeded during a
SG4 fimeout” switching action. This means that after the fixed control fime has exceeded, 111 _

swifching device 4 is sfill in its initial position or in »Intermediate Position« (both
position checkback signals: ,SG4 Signal I" and ,SG4 Signal 0" are inactive|

Message signalling that the control fime for SG5 was exceeded during a
switching action. This means that after the fixed control fime has exceeded,

,SG5 timeout” swifching device 5 is sfill in its initial position or in »Intermediate Position« (both e - o -
position checkback signals: ,SG5 Signal I” and ,SG5 Signal 0" are inactive)

p ) o ) = Fct. active
,Function 1 Message of the corresponding active input funcfion - ® r -
° Fct. inactive
u . . . = Fet. acti
,Function 2 Message of the corresponding active input function - e 4
® - Fcf inactive
. B . - 1 Fet. acli
Function 3 Message of the corresponding active input funcfion - e i SINCEINE
® - Fcf. inactive
) p ) o ) r Fet. active
,Function 4 /\/\essoge of the correspondmg active input function - [ v
- Fct. inactive
u . A . Fet. acti
,Function 5 Message of the corresponding active input function 1 E—
- Fct. inactive
u . . . Fct. acti
Function 6 Message of the corresponding active input function - e [ ICERCCIYS
- Fet. inactive
) 5 ) . ) Fct. active
Function 7 Message of the corresponding active input function - o - 9 v
- Fct. inactive
u . . . Fct. acti
,Function 8 Message of the corresponding active input function - e - 9 Tcoache
- Fct. inactive
p ) o ) Fct. active
,Function 9 /\/\essoge of the correspondmg active input function = o - 9 v
- Fet. inactive
u . . . Fet. acti
,Function 10 Message of the corresponding active input functfion - e - 9 Tdoche
- Fct. inactive
,SCADA: Com- Message signalling that communication fo the station control system (SCS) is g Comm.OK
mun.ok” active. Y T —
) p : o ) Fct. active
,Device reset Message of the corresponding active input function - L] 9 I
Fct. inactive
" . A . Fct. acti
LExt. prot. act. Message of the corresponding active input function 1 —
r Fet. inactive
5 fr Fct. acti
,Alarm: Temp. Message of the corresponding active input function - e I8 LELRCCYS
- Fet. inactive
) . - A - Fet. acti
Trip: Temp: Message of the corresponding active input function - e —
® - Fct inactive
2 fr Fct. acti
JAlarm: Buchh. Message of the corresponding active input function - o] - PLyrs: cons
- Fct. inactive
. p ) . ) - 1 Fet active
,Trip: Buchh. Message of the corresponding active input function - |e -
® - Ffct. inactive
. . o , - Fet. acti
,Trip: Diff. Message of the corresponding active input function - e i R
® - Fct. inactive
. fr Fet. acti
,Alarm: Imped. Message of the corresponding active input funcfion ol
Fct. inactive
" . . . Fet. acti
Trip: Imped: Message of the corresponding active input function - o] - | " Je:sene
- Fct. inactive
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Output Function
(displayed fext)

,Fuse fail VC”
Fuse fail Ven”

,HHHuse trip”

,Ext. CB frip”

,SG1 block.”
,SG2 block.”
,SG3 block.”
,SG4 block.”
,SGS5 block.”
,5G23 block.”
,5G234 block.”
,SG2345 Interl.”
JAlarm: Motor”
,Trip: Motor”

,Ctrl.blocked?2”

,SCADA: Cmd
out 1°
,SCADA: Cmd
out 2"
,SCADA: Cmd
out 3"
,SCADA: Cmd
out 4"
,SCADA: Cmd
out 5”
,SCADA: Cmd
out 6"

,SCADA: Cmd
out 7

Release CB1 on”

JExt CB1 off”
JExt CB1 on”

208

Description

Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding active input function

Message of the corresponding active input function

Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input funcfion
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding active input funcfion

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system (SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling an unsafe SCADA command, i.e. the signal relay is con-

trolled by a command issued by the control system [SCADA)

Message signalling the release command from the SCADA for remote con-
nection of CB1 (via input function

Message of the corresponding active input function

Message of the corresponding active input function

Internal output function

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

LED-Display
<
S
IS)
<
=]
< ®
® . 8 Note
S 2 O
<= 3
3 O =
€ o5
A r Fet. active
° Fct. inactive
A r Fct. active
® - Fct inactive
. r Fct. active
® - Fcf. inactive
r Fet. active
[ ]
® - Fct inactive
o fr Fct. active
Fct. inactive
° fr Fct. active
Fct. inactive
A fr Fct. active
Fct. inactive
° fr Fct. active
Fct. inactive
° fr Fct. active
Fct. inactive
-1 fg Fct. active
- Fct. inactive
° fg Fet. active
- Fct. inactive
° fg Fct. active
Fct. inactive
o fr Fct. active
Fct. inactive
A r Fct. active
® - Fcf. inactive
A fg Fet. active
Fct. inactive
fg
fg
fg
fg
fg
fg
fg
fg
. r Fct. active
® - Fct inactive
® - fg Fcf. active
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Output Function
(displayed fext)

,SG1 on block.1"
,SG1 on block.2"

JAlarm: Prot.2"

,Trip: Prot.2"

JAlarm: Prot.3"
,Trip: Prot.3"
JAlarm: Prot.4"
,rip: Prot.4"
JAlarm: Prot.5"
rip: Prot.5"
JAlarm: Prot.6"
,Trip: Prot.6"

LA SG blocked”
,SG1 off block.”
,SG1 on block”
,SG2 off block”
,SG2 on block”
,SG3 off block”

,SG3 on block”
,SG4 off block”
,SG4 on block”
,SG5 off block”

,SG5 on block”

,Bypath1 CB off”

Description

Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding active input function

Message of the corresponding active input funcfion

Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding acfive input function
Message of the corresponding active input function

Message of the corresponding active input function

Message signalling the SCADA command or CMP parameter sefting fo infer-
lock all control commands

Message signalling the SCADA command or CMP parameter sefting fo infer-
lock the switching OFF command for switching device 1

Message signalling the SCADA command or CMP parameter setting to inter-
lock the switching ON command for switching device 1

Message signalling the SCADA command or CMP parameter sefting fo infer-
lock the switching OFF command for switching device 2

Message signalling the SCADA command or CMP parameter sefting fo infer-
lock the switching ON command for switching device 2

Message signalling the SCADA command or CMP parameter sefting fo infer-
lock the switching OFF command for switching device 3
Message signalling the SCADA command or CMP parameter setting to inter-
lock the switching ON command for switching device 3

Message signalling the SCADA command or CMP parameter sefting to inter-
lock the switching OFF command for switching device 4

Message signalling the SCADA command or CMP parameter setting to inter-
lock the switching ON command for switching device 4

Message signalling the SCADA command or CMP parameter sefting to inter-
lock the switching OFF command for switching device 5

Message signalling the SCS command or CMP parameter setting to interlock
the switching ON command for switching device 5

Message of the corresponding active input function
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Internal output function

Pass through function

LED-Reset

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

LED-Display

Blink. Code

fr

Z
Q
o}

_n
(e}

. inactive
Fct.
Fet.
Fet.
Fet.
Fet.
Fct.
Fct.

Fet.

active

inactive

active

inactive

active

inactive

active

inactive

Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fet.
Fct.
Fct.
Fet.

active

inactive

active

inactive

active

inactive

active

inactive

active

inactive

active

inactive

active

inactive

active

inactive

Fct. active

Fct. inactive



Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

5 LED-Display
g 3
ngpuf Function Desaiision § é
(displayed fext) % § _ _clg) N

,Bypathl CB on”  Message of the corresponding active input function ° S¥e: el
o Fct. inactive

,Bypath2 CB off”  Message of the corresponding active input funcfion ° Ul KSR
® - Fct. inactive

,Bypath2 CB on”  Message of the corresponding active input function - e fa) Fet.lactive
® - [ct inactive

Load-Shedding”  Message of the corresponding active input funcfion - e M i %eolio
® - Fct. inactive

e — (S;gg()}l for pressing the ,Emergency OFF" bution at the CMP for CB1 (and -1 1.

JLogic fet. 1" Output message of the state logic equation 1 ° g

,Logic fet. 2 Output message of the state logic equation 2 ° g

,Logic fet. 3" Output message of the state logic equation 3 ° g

,Logic fet. 4" Output message of the sfate logic equation 4 ° g

Logic fet. 5" Output message of the state logic equation 5 (] g

JLogic fct. 6" Output message of the state logic equation 6 ° g

Logic fet. 7" Output message of the state logic equation 7 ° g

,Logic fct. 8” Output message of the sfate logic equation 8 ° g

,Logic fct. 9" Output message of the stafe logic equation 9 ° g

,Logic fet. 10" Output message of the sfafe logic equation 10 ° g

JLogic fet. 11" Output message of the state logic equation 11 ° g

JLogic fet. 12" Output message of the state logic equation 12 ° g

,Logic fet. 13" Output message of the state logic equation 13 ° g

Jlogic fet. 14" Output message of the state logic equation 14 ° g

,Logic fet. 15" Output message of the state logic equation 15 ° g

JLogic fet. 16" Output message of the state logic equation 16 ° g

JLogic fet. 17" Output message of the sfafe logic equation 17 ° g

,Logic fet. 18" Output message of the state logic equation 18 o g

JLogic fet. 19" Output message of the state logic equation 19 ° g

JLogic fet. 20" Output message of the state logic equation 20 o g

,Logic fet. 21" Output message of the state logic equation 21 ° g

JLogic fet. 22" Output message of the state logic equation 22 ° g

,Logic fet. 23" Output message of the state logic equation 23 ° g

JLogic fet. 24" Output message of the state logic equation 24 ° g

JLogic fet. 25" Output message of the state logic equation 25 (] g

JLogic fct. 26" Output message of the state logic equation 26 ° g

JLogic fet. 27" Output message of the state logic equation 27 ° g

,Logic fet. 28" Output message of the state logic equation 28 ° g

JLogic fet. 29" Output message of the sfafe logic equation 29 ° g

,Logic fet. 30" Output message of the sfafe logic equation 30 ° g

JLogic fet. 31" Output message of the state logic equation 31 ° g

JLogic fet. 32" Output message of the state logic equation 32 ° g

,log.bounce sv1”  bouncing supervision of the logic alarm ° g

,Log.bounce sv2”  bouncing supervision of the logic alarm failure ° g
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Output Function
(displayed fext)

P-Set 1"

P-Set 2"

,P-Set 3"

P-Set 4"

"Pos.SG1 off”
"Pos.SG2 off”
"Pos.SG3 off”
"Pos.SG4 off”
"Pos.SG5 off”
"Pos.SG1 diff”
"Pos.SG2 diff"
"Pos.SG3 diff”
"Pos.SG4 diff”
"Pos.SG5 diff”

,S-Cmd SG1 on”
,5Cmd SG1 off”
,SCmd SG2 on”
,S-Cmd SG2 off”
,S-Cmd SG3 on”
,S-Cmd SG3 off
,S-Cmd SG4 on”
,5-Cmd SG4 off”
,S-Cmd SG5 on”
,5-Cmd SG5 off”
JExt CB2 off”
LExt CB2 on”
Ext CB off”

Release CB2 on”

,SG2on block.”

JAlarm: 917
JAlarm: 92"

Description

Protection parameter set 1 active
Protection parameter set 2 active
Protection parameter set 3 active
Profection parameter set 4 active
OffPosition SG1

OffPosition SG2

Off-Position SG3

Off-Position SG4

OffPosition SG5
Infermediate-Position SG1
Infermediate-Position SG2
Infermediate-Position SG3
Infermediate-Position SG4
Infermediate-Position SG5

Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding acfive input funcion
Message of the corresponding active input function
Message of the corresponding acfive input function
Message of the corresponding active input funcfion
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function
Message of the corresponding active input function

Message of the corresponding acfive input function

Message signalling the release command from the SCADA for remote con-

nection of CB2 (via input function

Message of the corresponding active input funcfion

Temperature supervision 31 alarm, 17 stage

Temperature supervision 92 alarm, 2° stage
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®© 0 06 0 0 0 0 0 0 0 0 o o o [niernaloutput function

Pass through function

LED-Reset

G« @ @ @ @ @ @ @ @ @ @ @ «@ @ Blink. Code

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

LED-Display

fg
fg

Z
Q
o}

Fct.
Fct.
Fet.
Fet.
Fct.
Fct.
Fet.
Fct.
Fet.
Fet.
Fct.
Fet.
Fct.
Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fct.
Fct.
Fet.
Fet.
Fet.
Fct.

Fct

Fet.

active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active
inactive
active

inactive

. active

inactive



Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

5 LED-Display
g 5
Output Function Desaiision § :g
(displayed fext) :él %) . _:é) N

g = &
Jrip: 917 Temperature supervision 81 trip, 1% stage o o
JTrip: 92 ° Temperature supervision 92 frip, 2" stage o e
Broken wire 91" Temperature supervision 81, broken wire af sensor1, 1" stage ® o
,Broken wire 92 Temperature supervision 32, broken wire af sensor2, 2* stage ° ®
,Tc.pos.0” Tap changer position O ° g
JTc.pos. 1" Tap changer position 1 ° g
,Tc.pos.2" Tap changer position 2 ° g
Tc.pos.3" Tap changer position 3 ° g
Tc.pos.4" Tap changer position 4 ° g
,Tc.pos.5" Tap changer position 5 ° g
,Tc.pos.6” Tap changer position 6 ° g
Tc.pos./” Tap changer position 7 ° g
,Tc.pos.8” Tap changer position 8 ° g
,Tc.pos.9" Tap changer position 9 ° g
,Tc.pos. 10" Tap changer position 10 ° g
JTc.pos. 11" Tap changer position 11 ° g
,Tc.pos. 12" Tap changer position 12 ° g
,Tc.pos. 13" Tap changer position 13 ° g
,Tc.pos. 14" Tap changer position 14 ° g
,Tc.pos. 15" Tap changer position 15 ° g
,Tc.pos. 16" Tap changer position 16 ° g
,Tc.pos. 17" Tap changer position 17 ° g
,Tc.pos. 18" Tap changer position 18 ° g
,Tc.pos. 19" Tap changer position 19 ° g
,Tc.pos.20" Tap changer position 20 ° g
,Tc.pos.21” Tap changer position 21 ° g
,Tc.pos.22" Tap changer position 22 ° g
,Tc.pos.23" Tap changer position 23 ° g
,Tc.pos.24" Tap changer position 24 ° g
,Tc.pos.25" Tap changer position 25 ° g
,Tc.pos.26" Tap changer position 26 ° g
,Tc.pos.27" Tap changer position 27 ° g
,Tc.pos.28" Tap changer position 28 ° g
,Tc.pos.29" Tap changer position 29 ° g
,Tc.pos.30" Tap changer position 30 ° g
,Tc.pos.31" Tap changer position 31 ° g
,Tc.pos.32" Tap changer position 32 ° g
,Tc.pos.33" Tap changer position 33 ° g
Tc.pos.34" Tap changer position 34 ° g
,Tc.pos.35" Tap changer position 35 ° g
,Tc.pos.36" Tap changer position 36 ° g
,Tc.pos.37" Tap changer position 37 ° g
,Tc.pos.38" Tap changer position 38 ° g
,Tc.pos.39" Tap changer position 39 ° g
Te.po.changs” 'if:oinc\t]:-nger posiftion changed, new position is valid when Te.po.change is ° g
,Malfunc. Te.” Malfunction tap changer, undefined position e - -
M2 blocked L1 Inrush detection 2-nd harmonics at phase current IL1. Supervision blocked 11

phase current protection L1, if IH2 parameter (I>F / B, I>>F / B) is active
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Output Function
(displayed fext)

JIH2 blocked 2"
JH2 blocked 13"
leH?2 blocked E”
, U</U<< Block ”

, PiUp inc”

JAlarm: CBF W1”
JAlarm: CBF W2

,JdH2 Sta”
,IdH4 Sta”
,JdH5 Sta”

IdCrossb”

Description

Inrush detection 2-nd harmonics at phase current IL2. Supervision blocked
phase current protection L2, if IH2 parameter (I>F / B, I>>F / B) is active

Inrush detection 2-nd harmonics at phase current IL3. Supervision blocked
phase current protection L3, if IH2 parameter (I>F / B, I>>F / B) is active

Inrush detection 2-nd harmonics at earth current le. Supervision blocked earth
current protection, if leH2 parameter (le>F / B, le>>F / B) is acfive

Message of the corresponding active input function

Message of the corresponding active input funcfion

Alarm circuit breaker failure at CB1, transformer side VW1

Alarm circuit breaker failure at CB2, transformer side W2

Stationary stabilisation differential current 2-nd harmonics is stimulated at Id>,
if parameter Stab.H2 (Id>) is active.

Stationary stabilisation differential current 4-th harmonics at Id>>, if parameter
Stab.H4 (Id>) is active.

Stationary stabilisation differential current 5+h harmonics atf Id>>, if parameter
Stab.H5 (Id>) is active.

Crossblock stabilisation differential current af Id>, >, if parameter Crossbl.
(Id>) is active.

Table 5.18: list of output messages

Internal output function

Pass through function

LED-Reset

Output Messages (for LED’s, Signal Relays and for Input Elements of the Logic)

LED-Display

Blink. Code

Note

Fct.
Fet.
Fet.
Fet.

active
inactive
active

inactive

* Due fo the standardised software, the CSP shows also input functions which are not supported by

the device.
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Userdefined functions (»Function 1« to »Function 10«)

Userdefined function is used to designate an arbitrary functional process in the MV cubicle, which is merely
to be reported or displayed (LED) by the CSP/CMP system.

In this, this user-defined function provides a signal (»message/signal X«|, via an auxiliary contact, the signal

being fed to the CSP2 via a digital input.

LED display of the userdefined function (message/signal X):

e The input functions must be assigned to one of the digital inputs. Colour or flashing code of the LED's
have already been allocated fo these input functions (see fable above).

e Alter this, the selected input function must be assigned onto a LED.

Further processing of the userdefined function (Signal X) via signal relay:

Many input functions are also available as output messages (push-+through functions). For further parallel proc-
essing [in a PLC or a conventional SCADA-system) the oufput message corresponding to the input function
(»Function 1« to »Function 10«) can be assigned to an output relay. In this way, the signal of message X is
again available via the potentialfree contacts of the signal relay.

[ 1) " SIGNAL X PLC /MV-Panel

User-defined signals must be configured onto a
digital input.

A
Digital inputs

PLC

CSP2

SIGNAL X SCADA-SYSTEM

MEDIUMVOLTAGE PANEL [ 2)

| User-defined signals can be transmitted to the
R — SCADA or to a PLC if they are
configured onto a signal relay output

¢SIGNAI.X / 3 \

User-defined signals can be configured onto
LEDs. The desired colour and/or flashing is
fixed by the configured function.

CAN-BUS

Figure 5.21: User defined functions as oufput messages.
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5.7.1.5 LED assignment

Description

To display important system and operating messages/signals via the display and operating unit CMPT, the
user has 11 LED's af his disposal. The corresponding signals are available as input functions and output mes-
sages and can be selected from the lists (tables| and assigned to the LED's depending on the application.
Up to 5 signals [input functions and/or output messages) can be assigned on each LED. If one of these func-
fions becomes active, the LED in question lights up according to the colour and flashing code which is firmly
defined for each input function and oufput message (see tables on input functions and output messages).

Meaning of the colours

o red: general frip (e.g. trip, fuse fail, spring not charged)

e blinking red: general alarm report (e.g. protective alarm)

e blinking green: interlocking reports [e.g. interlocking from extern)

e green: normal operation signal/message (e.g. spring charged)
e ot lighting up: no or normal operation message/signal

Parameters

"Quit LED" (LED acknowledgement)

Generally, the acknowledgeability of a LED depends on the assigned output or input message. The acknowl-
edgeability is firmly pre-defined for each individual output message and input function (similar fo the colour
and flashing code for an input or output message).

With the parameter "Quit LED” the LED's can be sef as "acknowledgeable’, i.e. even if the assigned output
function, which is generally not acknowledgeable, changes back to the "inactive" status, the LED lights up
(flashes) until it is acknowledged.

Acknowledgement can be done via the key »C« on the CMP1, a digital input or via the SCADA-system and
effects equally on all LED's and also on signal relays.

,[Assignment of function)”

Here, you sfafe whether the required LED function is to be taken from the input or output list. Up to 5 signals
can be assigned to each of the 11 variably configurable LED's. However, in assignment, you ought fo con-
sider that only the last of @ number of signals incoming onto an LED is displayed. When called up by the
'INFO" key (on the CMP1) the plain information signal text) of the current function af the time is shown on the
display. If no function is active, the first assigned function is shown (on the display).

Attention
In the assignment of a number of different signals on a joint LED, ensure that there are no functional
overlaps depending on the colour/flashing code and function of the input function or output mes-
sage to be placed. For this reason, some functions should be assigned separately.
This particularly applies for the "CBx removed" and " CBx ready" input functions.
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LED Names Parameters Setting Description

Table 5.19: LEDs which can be configurated variably with max. 5 user specific assignments

The remaining LED's are configured according fo the same scheme.
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5.7.1.6 Disturbance recorder

Description

The function of the disturbance recording interpolates the oscillographic curves of the analog channels (cur
renfs/voltages) on the basis of recorded sample points and saves them as a file in an infernal memory of the
CSP2. Alongside the analog channels, digital channels are recorded. The evaluation is done via the optional
available'data visualizer" of the SI-SOFT.

The duration of recording of a disturbance sequence depends on the type of device (CSP2-F or CSP2-), the
mains frequency used f,,, (fn = 50,/60Hz) and the set quantity of samples (,sample n/duration’) for the en-
fire recording.

Sample points — duration of disturbance recording
As a matter of principle, the sample rafe per mains period T, for the device variants of the SYSTEM LINE is
defined as follows:

o CSP2-T: 32 sample points per line period

32/TMcms = n/TRec

The period of recording T, of a disturbance record in CSP2-T generally results in:

Rec

T. =n/32)xT,

Rec lains

=(n/32)x 1/f,..
=(n/32)x 1/fn

= sample n/(32 x fn)

With n:overall number of sample points = sample n (duration)
fn: set nominal frequency

=2.75s
=2.3s

Total recording time, fn = 50Hz, T,
Total recording time, fn = 60Hz, T,

Rec. max

Rec. max

Parameters

"Sample n/duration” [number of sample points for total period of recording)

This parameter states the total number of sample points which are fo apply for the recording of a disturbance
record. The overall duration of the individual disturbance records then results from the above mentioned for-
mula for T

Rec.

If the duration for the disturbance records is stated by the user, the sampling rate to be set is calculated from:
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"Pre-trig” (number of sample points for the pre-history of the frigger event)
Here, the number of sample points for the recording of the pre-history is set, i.e. incidents before the frigger
event ("T. source”). The duration of the recording for the pre-history then results as:

T

pre-trig

= pre-rig/(32 x fn)

Attention
The set number of sample points for the recording of the pre-history (pre-trig) is always a subset of the
fotal number of sample points (sample n/duration)! For this reason, the following must be observed in
seffing:

mrT < Duration n 111

Pre trig

Example: CSP2-T at fn = 50 Hz: sample n = 3,000; pre trigger = 400
The overall period of recording according to the formula above is: T, = 1,875 ms. The period of
the recording of the pre-history results as T, = 250 ms. This means that of the overall recording pe-

riod of 1,875 ms a recording period of 250 ms is used for the pre-history, with the result that only
1,625 ms remain for the recording from the trigger incident up to the end of the recording.

"Trigger” (Trigger event)

This parameter states the event for which the disturbance recording is to be started. The trigger incident can
be a protective alarm or a profective trip, in which their downward or upward slope (e.g. "pi.up on” or "piup
re”) can additionally be selected for the start of the disturbance recording.

As an alfemative to the internal trigger events, the disturbance recording can also be externally started via an
active digital input (external frigger event) or a logic output with the assigned input function "Trigg. dist.rec”.
Only recognition of an upward slope of the digital input or the logic output starts the disturbance recording.

The disturbance recording can also be starfed manually, in addition fo other trigger events. This is done by
activation of the menu parameter '"Man. trigger” (see Main menu/disturbance recorder) via the CMP1 or via
the

SLSOFT.

If the disturbance recording is exclusively to be done manually, the setting "Trigger = inactive” must be set.

"Storage” [memory medium)
Standard versions of the CSP2-T is provided with an infernal memory (Inf.RAM) the storage sizes of which are
designed for a max. fotal recording fime T,

Rec max *
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Itis, however, also possible to save several fault recordings of shorter recording time but the sum of the re-
spective total recording time, i.e. 2,750 ms or 2,300 ms, cannot be exceeded.

An extended fail-safe memory area is available as option for the CSP2 standard version (option “K” in the
Order form). Here the memory is designed for several disturbance recordings with a total recording time of
about 13,750 ms.

For this option, the sefting "Storage =ROM Card” must be selected.

"auto del” (treatment of the saving of disturbance records)

Each memory medium only has a limited storage capacity. If the storage medium is full, no more disturbance
records can be saved. This applies for the sefting "aufo del = inactive”.

However, in order always to be able to save the current record, the setting "auto del = akfiv” must be se-
lected. Storage of the disturbance record files is now done with the FIFO principle (First In = First Out). The
storage of the current disturbance record overwrites the oldest disturbance record files still stored.

Setting/

Seiting Henee Description Presetting.

Parameters

Table 5.20: Parameters for function of the fault recorder
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5.7.1.7 Communication
5.7.1.7.1 IEC 60870-5-103

Description

The CSP2 optionally has a standardized serial inferface to the SCADA-system matching the VDEW recom-
mendation. Communication to a SCADAsystem is done either via a fibre opfic connection or alternatively via
an electrical RS 485 interface and is based on the normed transmission profocol IEC 60870-5-103.

This transmission contains normed telegrams such as general protection alarms, measured values and distur-
bance records in the "compatible area". In addition, a freely definable transmission area ('private range”) ex-
ists for non-normed signals (messages), in which information, e.g. on controls and measured values, can be
fransmitted.

Note
Upon request, a data protocol list (data point list) of all telegrams is available. As to the General Pro-
tocol Description the IEC Norm 60870-5-103 refers.

Efficient data transmission

The IEC 60870-5-103 protocol is an "eventcontrolled" fransmission protocol in which the individual data
points do not have fo be addressed directly by the host computer. The host computer merely requests that the
CSP2 transmits data. The CSP2 then decides which data it fransmits to the host computer.

If the complete number of data points were always transmitted with each inquiry of the host computer, this
would overburden the host computer and the bus system and would additionally be inefficient.

In order to guarantee a quick and efficient data exchange, the protocol provides the following mechanism,
which is anchored in the norm:

Classification of the data points to avoid redundant telegrams on the data bus!

,Data of Class 1" This category entails all the data points of the "Signals" list and certain data points of
the "Measurement" list [measured figures belonging to a frip). Such data have a high
fransmission priority, as they give decisive information about the operating status of
the switchgear. The transmission of these data points is however only done in the
change of status of a signal as soon as the host computer inquires it.

,Data of Class 2": This category contains data points of the "Measurement” list. They change frequently,
but only possess a low fransmission priority. A transmission to the host computer takes
place cyclically if no higher-priority data ('signals') are ready for fransmission. A
fransmission cycle is completed when all the data ready for transmission have been

transmitted by the CSP2.
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Parameters

'l -block” (Information blocking)

With this, a blocking of the transmission is possible if e.g. the SCADA is not to be burdened with redundant
information during commissioning or testing. The CSP2 replies to the cyclic inquiry telegrams of the host com-
puter with a reply telegram, which merely signalizes intact communication of the CSP2.

't respo” (Supervision time: reply cycle of the CSP2 fo the host computer)

With this, the maximum break time 1 respo. is stated in which the CSP2 must react to an inquiry felegram of
the host computer. If there is no reply telegram from the device within this period, the CSP2 rejects the inquiry.
In this case, the host computer recognizes a communication disturbance on the part of the CSP2 and must in-
quire again.

't call” (Supervision time: inquiry cycle of the host computer to CSP2)

Transmission disturbances are only reported by the device affer the expiry of a supervision time t call. If there
is no inquiry telegram from the host computer within this period, the host computer recognizes a communica-
fion disturbance on the part of the host computer. The SCADA computer has fo start a new inquiry.

'Baud rate” (data transmission rate fo the host computer)
The data transmission rate can be changed between the two fixed values 9,600 or 19,200 Baud. The data
fransmission rafe fo be set depends upon the hardware of the host computer and is stated by the manufacturer

of the SCADAsystem.

"Slave- D" (Device number]

The device ID with which the SCADA-system identifies each device must be assigned once per station, as
otherwise no unambiguous assignment of the signals in the overall system is possible. Assignment of the de-
vice address can only be done in cooperation with the SCADA-system.

"t wait” (ldle period between fransmission and receipt]

In particular bus systems with RS 485 hardware expect an idle time on the bus after each transmission of a
telegram. This idle time is needed as the CSP2 must switch from the "transmit" to the "receive" direction affer
each fransmission and must guarantee an idle time between the receipt of a telegram from the host computer
and the reply telegram of the CSP2.

If this idle time is not parameterized, this can lead to communication disturbances (data collision) between the

CSP2 and the SCADA used.

Parameters for fransmission reduction for "Class 2" data”:

Data of "Class 2" are divided info three groups: "cyclic measured values', values with regard to “revision
data" and "statistical data". For each group, a separate parameter is provided, via which the transmission
frequency can be set with regard fo the inquiry cycles.

"'or VCPQF” (transmission priority for cyclic measured valves)
This parameter states the frequency (priority) with regard to the inquiry cycles with which the cycli-
cally recorded measured values are to be transmitted to the host computer.

"pr com” (fransmission priority for revision data)
This parameter states the frequency (priority] with regard to the inquiry cycles with which the figures
for the revision data (e.g. number of switching cycles) are to be transmitted to the host computer.

'pr stat” (transmission priority for statistical data)

This parameter states the frequency (priority) with regard to the inquiry cycles with which the stafistical
measured values are to be fransmitted to the host computer. The statistical measured values are calcu-
lated cyclically as a function of the calculation inferval "At” (see parameter: "Stafistical data”) and can
only be transmitted again after the expiry of the calculation inferval.
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"DataRed.” (data reduction)
Depending on the setting of this parameter, the quantity of "Class 2" data to be transmitted (only "cy-

"o

clic measured values', "statistical measured values" and "counters for revision data") can additionally

be reduced.

Settings:

,active”: This means a supervision of the dafa changes. Merely the data which have changed
since the last transmission cycle are transmitted. This supervision is effective for the "
cyclic measured values', the "statistical measured values" and the "counters for revision
dafa". If the datfa are unaltered, the CSP2 transmits individual values upon inquiry.

Linactive”:  With this setting, the data are transmitted with each inquiry cycle, regardless of
whether their value has changed or not.

Example 1:

,or VCPQF = 1" The cyclically measured values are transmitted with each inquiry cycle

,orcoun =3"  The counters for the revision data are only fransferred with every third inquiry cycle!
,pr stat =0" The statistical measured figures are not transmitted at alll

,DataRed = active”: Only the data of the "cyclic measurement values” and the "counters for revision data”
which have changed since the last inquiry cycle are transmitted!

Example 2:
,pr VCPQF = 1" The cyclically recorded measured values are transmitted with each inquiry cycle!
,prcoun =3"  The counters for the revision data are only transferred with every third inquiry cycle!
Jprstat = 2" The sfafistical measured values are only transmitted with every other inquiry cycle and
affer the expiry of the calculation interval "4t
,DataRed = inaktiv": dafa of the "cyclic measurement values" and the "counters for revision data'
are fransmitted regardless of an alteration, but depending on the transmission priority
parameterized in each case.
Protocol Type IEC 60870-5-103
Setting / ) ) Step
Parameters St R Beschreibung Presetting R
| block ,active” Information blockade is effective
' Linactive” Information blockade is out of function Linactive”
f respo. 10, 1000ms Max. hold time before the CSP2 sends a response fele- 500ms Tms
gram fo the host computer
' eall 200.600000ms Max. hold time before the host computer sends an inquiry 240000ms  1ms
telegram to the CSP2
Baud Rate JE00 Used data transmission rate [bit/s]
,19200" 19200
Slave Id. 1..254 Device address which can be issued individually ] 1
t wait 4...150ms Hold time before each newly sent telegram 4ms Tms
pr VIPQF 0...100 Transmission priority of ,Cyclic Measuring Values” 1 1
o 0..100 TDrons”mission priority of ,Counting Values for Revision 3 :
ata
pr stat. 0...100 Transmission priority of ,Stafistical Data” 2 1
Data fransmission only when changing the ,Cyclic Meas-
active” uring Values”, ,Statistical Measuring Values” or ,Counting
Values for Revision Data”
Datared.

Data is transmitted at each inquiry cycle, independent of
Linaktiv” changing the ,Cyclic Measuring Values” or ,Counting inactive”
Values for Revision Data”

Table 5.21: Parameters for configuration of the IEC 608,70-5-103 data protocol
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5.7.1.7.2 PROFIBUS DP

Description
Communication of the CSP2/CMP1 system and the Profocol Profile PROFIBUS DP to a SCADA (Master) sys-

tem is realized either via fibre optic (FO) or allernatively via an electrical interface RS 485; this is based on

standard EN 50170/2.

Note
On request a General Protocol Description and a Data Protocol List (data point list) are available as
separate manuals.

Parameter

.P_DP_No”

This parameter defines the id (slave no.) for the slave device connected (CSP2).

Lt call” (Supervision time: Inquiry cycle of the automation system fo the CSP2)

Disruptions of communication are only signalled by the CSP2 after the monitoring time t call. has elopsed. If
the automation system does not send an inquiry telegram during this time, the CSP2 concludes that the auto-
mation system is the source for the communication failure. The signal “SCADA Comm. Active” is then reset.

Protocol type PROFIBUS DP

Step
Range
P_DP_No. 0...126 ID number of the Slave (CSP2) connected L1 1

Max. hold time before the automation system sends an
inquiry telegram to the CSP2

Parameters Setting Range Description Presetting

t call 200...240000 ms ,24000 ms” 1 ms

Table 5.22: Parameters for configuration of the Data Protocol PROFIBUS DP
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5.7.1.7.3 MODBUS RTU

Description
Communication of the CSP2/CMP1 system and the protocol profile MODBUS RTU to a SCADA (Master) sys-

tem is realized either via fibre optic [FO) or altfematively via an electrical inferface RS 485.

Note
On request a General Protocol Description and a Data Protocol List (data point list) are available as
separate manuals.

Parameter

,Parity” [Recognition of communication errors)

It is possible that the last data bit is followed by a parity bit which is used for recognition of communication
errors. The paraty bit ensures that with even parity ("EVEN") always an even number of bits with valency “1”
or with odd parity ("ODD”) an odd number of , 1" valency bits are transmitted. But it is also possible fo trans-
mit no parity bits (here the sefting is “Parity = None”).

,Stop Bit" (End identification feature of the data byte)
The end of a data byte is ferminated optionally by one or two Stop-Bits.

,Baudrate” (Data transmission rate to the host computer)

The data transmission rate can be chosen from the five given values [bit/s]. Adjustment of the data transmis-
sion rate depends on the hardware of the host computer and is stated by the manufacturer of the control sys-
fem.

Jtimeout” (Supervision time: Reply cycle of the CSP2 to the host computer)

Here the max. hold time “fimeout” is stated during which the CSP2 has to response after receipt of an inquiry
telegram from the host computer. If there is no reply telegram from the device sent within this time, the CSP2

discards the inquiry. In this case the host computer concludes that the CSP2 is the source for the communica-

fion failure and has to repeat the inquiry.

tcall” (Supervision time: Inquiry cycle of the Host computer to the CSP2)

Communication errors are only signalled by the CSP2 after the supervision time t call has elapsed.

If the host computer does not send an inquiry telegram during this time, the CSP2 concludes that the host
computer is the source for the communication failure. The signal “SCADA Comm.Active” is then reset.

,Dev.-Addr” (Device address)

The device address by which the SCADA-system [Master) identifies each of the devices (Slave) ought to be
assigned only once per bus system because otherwise a clear assignment of messages within the entire sys-
fem is not possible. The device address can only be allocated together with the SCADA-system.
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Setting/Setting
Range

Step
Range

1"

Parameters

Description Presetting

Siop B S Number of Stop-Bits in the data byte is 1
2" Number of Stop-Bits in the data byte is 2
RN 50... Max. idle time before the CSP2 sends a response 900 m
eov 1000 ms telegram to the host computer ! o
slave ID ..247 Device address (Slave) in the bus system

Table 5.23: Parameters for Configuration of the Data Protocol MODBUS RTU
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5.7.1.7.4 CAN-BUS (Variant configuration to the CSP2-multi device communication)

Description

Multi device communication means, that the CSP basic units are connected via CAN-Bus (for defails please
refer to chapter CSPmulti-device communication). This way it is possible to change parameters and to read
out values from a central point respectively PC/Notebook. For this the PC/Notebook has o be connected
only fo one CMP of the bus systems via the “multi device communication” a secondary communication level,
beside the primary (communication to SCADA) can be established.

The “multi device communication” can be realised in two different ways:

e Variant 1: Each of the CSP’s has its own operation and control unit CMPT (within the bus-system)
e Variant 2: There is only one operation and control unit CMPT but multiple basic units “CSP” within the
bus-system

Variant 1

Here each CSP2 has its own display- and operating unit CMP1. Because the CSP (basic units) are con-
nected among one another via canbus, it is possible to access via “System Line Soft” each of the basic units
(CSPs) by establishing a RS232 connection (zero modem connection) to any of the operation and control
units (CMP) (Please refer to chapter “Multi device communication” for details). The entire span of the SI-SOFT
can now be used for operation of the CSP2 devices.

Variant 2

Consequence for local operaton via CMP: Because there is only one operation and control unit CMP1 avail-
able within the bus sysfem, operation and control — as a consequence of that — can be carried out only se-
quential. Thus it is necessary to log into the device that is to be accessed via the menu item “Select device”
(Please refer to chapter “Select device” /Variant 2 of the “Multi device communication”).

Even though there is only one CMP within the bus-system it is also possible to establish a “Multi device com-
munication” that is a secondary communication level.

Important
The CMPT always communicates with one CSP2 only! Log in info another CSP2 is only possible via
the CMPT menu and hence it is time consuming. Therefore affention has fo be paid during the pro-
jecting phase that vital functions, such as “Emergency Off”, are redundant (e.g. an additional sepa-
rate button for the CB).

For logging the CMP1 into any of the CSP2 devices of the CAN-BUS track the menu "Device Selection” is to
be used. Access to menu “Device Selection” is only possible if the multi device communication is configurated
as described under "Variant 2.

Note
The menu item ,Act. CAN Dev. No.:” shows the existing CAN device number of the CSP2 or of the
CSP2/CMPT system-. This ID is only updated after changes of the parameter “CAN Device No.”

have been stored.
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Parameter

,CAN Device-No.”
In the CAN-BUS track of the multi device communication up to 16 CSP2/CMP1 systems can be embedded.
This parameter is used for adjusting the “CAN ID” in the CSP2.

Note
If a CMPT communicates with the CSP2 during a parameter sefting, then the CAN Device No. of
the CMP1 is automatically updated to the new CAN Device No. of the CSP2.

,Single CMP”

I there is only one operaton and control unit CMP1 within the entire bus system, this parameter is to be set to
"Single CMP = Yes" else to “Single CMP = No".

For going info defail:

e Sefting ,Single CMP = No” refers to variant 1, where each of the CSP’s has its own CMPT.

o Setting ,Single CMP = Yes” refers to variant 2, where is only a common operation and confrol unit for all

CSP’s.

CAN-BUS
Parameters Ssifigy/Seiing Description Presetting Step
Range Range
CAN Device No. 1..16 ID number of the CSP2 or the CSP2/CMP1 system 1 1
single CMP ,yes Setting for version 2 of the multi-device communication
,no" Setting for version 1 of the multi-device communication ,no”

Table 5.24: CSP2 Parameters for Configuration of the CSP2 Multi-Device Communication
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5.7.1.8 Resetting functions (counters)

Description
The reset function enables the operator fo reset the counters to zero or to delete records after commissioning
or maintenance.

Parameters

,SWG counter”

The number of counted switching cycles of the electrically controlled switchgears is reset fo zero.

N2 counter”
The added short-circuit currents of the circuit breaker(s) are reset to zero.

Event Recorder”
With this, the saved event list is deleted.

Fault Recorder”
With this, the saved fault record log file is delefed.

,Operating Hour Counter”
Here, the operating hours counter of the CSP2 is reset fo zero.

AR Counter”

The AR counter is reset to zero).
, Thermal Replica”

By resetting the »thermal replica« function, the interpolated temperature is sef to the starting value (first start). In
this way, for example, a motor in emergency operation can be restarted after an overload trip.
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5.7.1.9 Statistical Data

Description

The statistical data include the calculated maximum and average values of the measured values. They are cy-
clic calculated after a settable interval. In addition to that a sfarting point (starting point of the synchronisation)
can be parametrized.

The sfarting point of the synchronisation (please refer to Table 5.2.5 — hour, minute, second) defermines the
moment at which the calculation of the maximum and average values is started independent of the set fime in-
ferval At. Hence forward recalculation of the stastical data is done according fo the set time interval At. The
synchronisation (hour, minute second) is executed daily. (after 24 hours)

Parameter

Calculation interval ,At"

The setting of this parameter defines the duration of the inferval of time in which the statistical measured values
are to be calculated.

Recommendation: Quarters of hours (900 s).

Synchronisation time ,hour : minute : second”

These parameters state the point in time of the first synchronisation. This synchronisation is done once a day
after the point in time firstly set for the parameterisation. For a daily average value, for example, it could be
imaginable that the synchronisation time is placed at 12:00:00 midday or midnight.

Statistical Parameters

St
Parameters Setting Range Description Note Presetting P
Range
Computation interval for
At [s] 1..86400s  maximum values and aver- Recommend. 900 60s 1s
age values
Hour [h] 0. 24 h S.etting of the fimer for synchronisa-  Start of the meas- 00h  1h
tion of the statistical measurement urement intervals
Minute [min] 0...60 min $etﬂng of the fimer for synchronisa-  Start of The meas- 00 min 1 min
tion of the statistical measurement urement intervals
Second [5] 0. 60s setting of the f'irr?er for synchronisa- Start of 1he meas- 00's 1s
tion of the statistical measurement urement intervals

Table 5.25: Setting of statistical parameters
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5.7.1.10 Logic

5.7.1.10.1

By using the SILOGIC up to 32 logic functions can be realized via the logic modules specified in chapter 3
limiting value defection and counting functions are in the planning stage as an extension, that will be avail-

able as input elements.

Digital Inputs ———

Commands of the
Station Controb———m

Level

Messages generated
by the CSP2

logic Functions of

the SLLOGIC

Input Elements
for
Logic Functions

SL-LOGIC

Logic Outputs
for Logic
Functions

Performance Description - General Product Outline

—|FDs

— Signal Relays

Control of
Switching Devices

Information to the
Control System

Input variable for

+—»additional Logic

Figure 5.22: SILOGIC Performance Outline

Note

Functions

— —

An Example for an »Programmable Switch Over Sequence« can be seen in chapter »Projectinge.
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The following illustration shows in detail the performance range and the interaction between control unit and
the logic. For further explanations and more specified information please see the following chapters of this

description.
Control Unit
Digital Inputs K11
" Output -
Input Functions Functions Table
DI11 Table of Input of Outout .
Functions P
Put-through messages N K20
> p| Prot. block functions System O.K. RY
Logic Fet.1
DI26 ey =
Load shedding Danger-Off y LED11
Ry
. <R <R
N
<R <«R J
r
<R <R )
Ve
- Logic Function 1
Allocation of a e
Output function per gaw‘”o” mYGX
elemenls va i
Element of Table 1 _l r e Joge
t1
Element 1 Tab. 1
:
Element x Tob. 1 _; '2_
1 > ! Logic Output Funcfion oufout
Element xTab. 1 l — Allocation of a Input enctom edpy
Funct. Of Tob.2
Element 32 Tab. 1 —

Output Message
*logic Fet 1"

Z uonouny 91bo| JO Juswale Indul ue se |04 01007 Sbessay buipasjoy

[

Element 32 Tab. 1

Figure 5.23: SILOGIC Defailed Overview

Important

- Logic Function 2
Allocation of a L
Output function per g UU‘NOH mYGX
elemenls va i
Element of Table 1 _l r e Joge
t1

Element 1 Tab. 1

:
Element x Tob. 1 l _; '2_

To— ! ! logic Ouiput Function output

Element xTab. 1 |_| Allocation of a Input P

Funct. Of Tab.2

Output Message
*logic Fet 2

e Do not refeed any output signal back info the associated (the same) logic equation as input element.
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5.7.1.10.2 Definition of Terms

For all the circuits shown in this Manual applies: All switches and contacts are shown in neutral position. Cir-
cuit inputs are marked with the letters E1,E2,...,En logic-/circuit outputs are marked with "Y" (Y1,Y2,...Yn).

The switching sfafes are defined as follows:

“1"or "H" High): is related to a closed switch (=positive logic|
‘0" or "Ll" [Low): is related to an open switch (=positive logic)

The correlation between input and output variables is described in Truth Tables

O (1) (open) 0 (L) (Off)
1 (H) (closed) 1 (H) (On)

Table 5.26: Positive Logic

/ Negation (NOT)
* Conijunction (AND)
i Disjunction (OR)
Input Elements -E1 E2  En Circuit Inputs
Logic Equation Circuit Equation
Output Elements Y1, Y2,...Yn Circuit Outputs

Table 5.27: Definition of Terms
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5.7.1.10.3

SL-LOGIC Modules

The functional range covers the logic functions “AND”, "OR" and “NOT" (only for negation of the input ele-
ments), with downstream timer.

Further functions, such as Limiting Value Monitoring or Counter might be realized in future software versions in

additional function blocks, i.e. they are not included in the “Programmable Logic”.

Messages

System OK

General Alarm

Equation 1
Equation 2

Equation n

\

Y
-

>

* in preparation

A

A

\

Measuring Values
ULx
P
ILx

>

* in preparation

A

\/

Figure 5.24: logic Concept
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Functions
logic Funct. 1

logic Funct. 2

SG1 On

SG2 blocked

Logic Funct. n
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Negation (NOT)

E1— 1 o—Y

Fig 3.5.1: logic Symbol Negation

1{H) | O (L)

Table 5.28: Truth Table Negation

Conjunction (AND)

E1—
& —Y=E1"E2

E2 —

Figure 5.25: logic Symbol Conjunction

O (L) O (L) O L)
(OX(h) 1 (H) O (L)
1 (H) O (L) O (L)
1 (H) 1 (H) 1(H
Table 5.29: Truth Table Conjunction
Disjunction (OR)
E1—o
S —— Y= E14E2
E2—

Figure 5.26: logic Symbol Disjunction

O (L) O (L) o
O (L) 1{H) 1(H)
1 {H) O (L) 1(H)
1 (H) 1{H) 1 (H)

Table 5.30: Truth Table Disjunction
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5.7.1.10.4 Ascertaining of Logic Functions (Circuit Equations)

Before seffing up a logic function (circuit equation), the function definition (mostly available in text form) has to
be analized thoroughly. In order to convert the task required info a logic function (circuit equation) there are
three different methods possible:

The logic function (circuit equation) can be set up either based on

e the circuit diagram (variant 1) or
e the logic flow chart (variant 2] or
e the fruth table (variant 3)

The ascertained logic function (circuit equation) has now fo be converted into the Disjunctive Normal Form
(DNF), (the exception is variant 3, where the Disjunctive Normal Form can be directly read off from the Func-

tion-/Truth table.

Important
When logic functions (circuit equation) are being set up it is essential to put the associated disjunc-
tions info brackets, because disjunctive connections [AND) have a higher priority than conjunctive
connections (OR).

Variant 1 Variant 1 Variant 1 Input Possibility 1
—m=  Sefting up the wiring [ | Acerfain the logic equation [ | Conversion of the \og\c [ Programming of the logic
diagram from the wiring diagram equation into DNFform equation (DNF) via the
CMP
Variant 2 Variant 2 Variant 2
Wriﬁngl;( the Congersio; of L Settin logic flow chart | Acertain the logic equation L Conversion of logic .
fas ™ fhetas eliing up logic flow cha from the logic flow chart equation into DNF-Form
Input Possibility 2
Variant 3 Variant 3 .
Programming of the logic
» (—» Read off of DNF from the equation (DNF) via the
Acerfain from the truth table truth table — SLSOFT
Step 1 Step 2 Step 3 Step 4 Step 5 Finished

Figure 5.27: Ascertaining and Input of logic Functions (Circuit Equation)
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Variant 1: Setting up a logic function based on the wiring diagram

When the wiring diagram is used for setting up a logic function (circuit equation), the following basic princi-
ples have to be considered:

e Series connection of contacts means conjunction [AND)
e Parallel connection of contacts means disjunction (OR)

56

Y1=/E1+E2+/E3 /E1 7 \EZ 7/53

Y2=/E1+E2+E3 JE1 7 \EZ \ E3

Figure 5.28: Wiring Diagram

n

The logic function (circuit equation) results from the series connection of the two circuitries "Y1" and "Y2"

(see Figure 5.28)

Y3=Y1*Y2 = (/E1+E2+/E3)*(/E1+E2+E3)
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Variant 2: Setting up a logic function base on the logic flow chart

If a required function is converted into a logic flow chart, the logic or circuit equation can be read off directly
from this plan and by using the suitable means it is then to be converted into the Disjunctive Normal Form

(see 5.7.1.10.5)

Figure 5.29: Single Line diagram

BB1
BB2 I
SG2 SG3
SG1

For this example the logic equation is available in the Disjunctive Normal Form (DNF).

Note
"Pos SG2 diff"
El
"Pos SG3 on"
E2
"Pos SG2 on"
E3
E4 "Pos SG3 on"
"Pos SG3 diff"
E5
£6 Pos SG2 on

[\

Figure 5.30: logic Plan ,Coupling Operation”
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"Function1"
(coupling operation)

E1*E2+E3*E4+ES*ES
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Variant 3: Setting up the Logic function based on the fruth fable

line El E2 E3 Y

] O (L) (oN(N] 0 (L) O (L)
2 O (L) O (L) 1 (H) O (L)
3 O (L) 1 (H) 0 (L) 0 (L)
4 1 (H) (ON(N] O (L) 0 (L)
5 O (L) 1 (H) 1(H) 1 (H)
6 1 (H) O (L) 1 (H) 1 (H)
7 1(H) 1 (H) 0 (L) 1 (H)
38 1 (H) 1 (H) 1 (H) 1 (H)

Table 5.31: Example For Seting Up The Logic Function (Wiring Equation)

Basically applies that the columns have to be gated conjunctively (AND) and the rows disjunctively (OR)

5.7.1.10.5 Ascertaining of the logic function for the pickup condition(s) - DNF

If the logic function (circuit equation) shall be ascertained for the Pickup Condition(s), then

e the terms for the lines have to be defermined firstly (AND conjunctions)
e and the result, the finished logic equation, is obtained by

o AND-gating in the fruth table all the elements of a line for which the output is marked by an

"H" (logical state '

ments that have the logical state “1" must not be negated.
o And then these lines (with output marking H respectively "1") to be OR-gated.

line 5:Y = /E1*E2*E3
line 6: Y =E1*/E2*E3
line 7: Y = E1*E2* /E3
line 8:Y =ET*E2*E3

And so the logic function [circuit equation) for the Pickup Condition is as follows

Y =(/E1*E2*E3)+( E1*/E2*E3)+( E1*E2* /E3)+( E1 *E2*E3)
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1"). Elements that have the logical state “0” have to be negated and Ele-
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5.7.1.10.6 The Disjunctive Normal Form (DNF)
If a complete Truth/Function Table is available then the Disjunctive Normal Form (DNF) of the logic function
(circuit equation) can be directly read off (see 5.7.1.10.4)
Optimization of the logic functions by way of the QuineMC Cluskey Method
There are two methods for minimizing the logic functions (circuit equations):
. TTe Karnaugh Veitch diagram. (A graphic method which, however, can only be used for a few input
elements)

o The QuineMcCluskey method. This method can be used both manually and with suitable software
tools.

Note
For the QuineMcCluskey method there are software tools available and with these tools optimization
of logic functions (circuit equation) can be carried out over the PC.
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5.7.1.10.7 Debouncing Supervision

input output
functions puthrough messages
functions
Prot block System O.K.
| function] Function1
R >
Refeeding of a
messoge of an input L <« <«
function into the same ~
logic funcfion \
« \/ <« .
( /\
- Logic Function 1
Allocation of a L~

Output function per ggUEGIHOH r'r;ox

emente ys
Element of Table 1 s r e Joge

t
Element 1 Tab. 1
-

Element x Tab. 1

' p || 12 logic Output Function output —/
Element xTab. 1 — Allocation of a Input

Funct. Of Tab.2
Element 32 Tab. 1 _

. Output Message

Refeeding of the message Logik Fct 2

onfo the input of the logic function Tis only
possible, if a time delay [fimer] is used!

IF o delay isn't used, the signal is bouncing.

Figure 5.31: Debouncing Supervision

Important (see Figure 5.31)

e Do not feed back any output messages as input elements to the associated (the same] logic
equation.
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The logic function enables to generate many events with only very short intervals (direct feedback without sig-
nificant time delay and assignment of input functions to the output of logic functions).

A continuous, rapid event generation stresses the systfem inadmissible and is monitored by an integrated two-
step monitoring function, the debouncing supervision.

Normally the logic operates in a 10 mscycle. If the number of signal changes exceeds the threshold of 125
Hz, the first step of the debouncing supervision is responding and reduces the cycle to 100 ms. If now the
number of signal changes exceeds the threshold of 125 Hz, the second step of the debouncing supervision is
responding (Logic debouncing supervision 2) and reduces further the cycle to 500 ms.

Reductions of the cycle times are reset if the thresholds are undershot (10% hysteresis) .

Activating of the debouncing supervision is signalled through respective messages. Additionally a popup win-
dow appears on the CMP.

Merely with regard to the time accuracy the duly function is impaired.

IL1 8 H
IL2 8 A
ILS B A

Figure 5.32: Debouncing Supervision
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5.7.1.10.8 Input Functions and Output Signals

In order to utilize the entire performance range of the SILOGIC we have updated and extended the list of in-
put functions and oufput messages (e.g. by further functions for the defection of switching device positions).
The individual functions are specified in the related tables, chapter »Digital Inputs« (input functfions) or chapter
»Signal Relays« (output signals) of the CSP2-Manual.

Important Note

e Maximal one free selectable input function can be assigned to each function output of a logic func-
fion.

e logic outputs can also be used as input elements for logic equations. Therefore the messages (output
messages) "logicfct.xy" are available.

e Together with the newly implemented logic some new Input Functions to the related list and existing
input functions have been modified accordingly (e.g. new input functions for defection of switching
device positions).

For controlling the switching devices via the logic, new Control Functions have been implemented for the con-
frol of SG1 to SG5. As input functions these control functions do not depend on the »LOCAL/REMOTE«
switching position. The switching authorization »REMOTE«, can sill be realized via the input functions "Cmd 1

SGx ON" respectively "Cmdx SGx Off'",
Note

e For the list of Input functions please refer to chapter 'Digitale Inputs".
e For the List of Output messages please refer to chapter "Signal Relays".
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5.7.1.10.9 Parameter

Note
Medifying the Logic [system parameters) will result in a rebooting of the system.

,Function”
For activating or deactivating the entire logic, the logic parameter “Function=Active,/Inactive” can be used. After
the activating process the system is rebooted (about 10 ).

Mode"
The logic output of each logic equation can be influenced by a preceding time step. Via parameter “Mode"
the following functions are available:

e "Op./Rel.d": Pickup- and Release time delay (can be retriggered) or:
e 'Op.d/Pulse.d": Impulse time (cannot be retriggered)

”l' ] "
The pickup delay of a logic output of a logic equation is determined by this fime stage parameter.

, l'2”

Within the mode "Op./Rel.d" the release delay of a logic output of a logic equation is defermined by this
time stage parameter. Within the mode "Op.d/Pulse.d" this parameter determines the impulse fime (pulse du-
ration).

Function output’

e Maximal one free selectable input function can be assigned to each function output of a logic func-
fion. " The assignment of a function is not mandatory.

e logic outputs can be used as input elements for further logic equations. For this purpose the oufput
messages “Logicf fct.xy” are available.

.Equation”
Within the Submenu »Equation« the input elements of the logic equations and the way of gating are parme-
frizeable.

SL-LOGIC
Parameters Ssiiing/Ssiiing Description Presefting.  Step Range  Tolerance
Range
: Lactive” LOGIC activated
Function
inactive” LOGIC deactivated inactive”
Table 5.32: Sefting parameters SILOGIC
LOGICAL EQUATION
, Op./Rel.d”  pickup/release delay (can be refriggerd)
Mode , Op.d/Pulse.d " impulse time (cannot be refriggerd)
“without” none
t1 0...500 s pickup time delay 10 ms
Mode "Op./Rel.d": release time delay
12 0..500s Mode "Op.d/Pulse.d": Impulse time (pulse dura- 10 ms
tion)
Function : . :
outpul one input function can be assigned
Equation max. 32 input elements and the way of gating
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5.7.1.10.10 Programming of Logic Functions via the CMP

For activating or deactivating the entire logic, the logic parameter “Function Active/Inactive” can be used.
This parameter can be activated via the CMP.

Figure 5.33: Menu logic
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Menu structure of the SILOGIC

MAIHN MEMU PARAMETER LOGIC
Measurement ..... ¥ Fizld settinds ... ¢ Function active
Statistic .. . .. » ERREEIS oo e b
Euent recorder .. F Didital inkuts ... b ng?c fot. 2 . »
Fault recorder .. b OutPut relays .... b tg::g igt. i . :
W=l resreEr L. [ LED confiduration # Logic ch: 5 : ,
Status ... ... ... 3 WHSHAREREE (FERErE [ Logic feb. & .... b

» Communication . ... k Lodic fot. T . »
Seruice ... N Reset functicn ... B tg:ig :gt- g . :

Statistic settings » . :
Self test ....... ¥ Lodic fot. 18 | ¥
LCD setbinds ... k _ Lodic fot. 11 . 3
Select device. ... B Logic fet.12 . 4
Protection Sets .. Log?c fet 13 »
i Lodic fot. 14 | »

Active set 1
MGLE LIME 4 3
A4

Mode
t1
1z

Eduation

LOGIC FCT. 1

Timer stade:

Function ootrut:

without
2.88 =
0.88 =

EQLATION 1.1

Pos SGZ fail
Pos. 562 on
oR

Pos.5G2 on
AND

Pos. 563 on
oR

Pos SG3 fail

FHD
Pos. 562 on

AHD

Figure 5.34: Menu Tree SILOGIC
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Input of the logic function (circuit equation) via the CMP

Firstly the circuit/logic equations have fo be ascertained and then to be converted into the Disjunctive Normal

Form (DNF). See chapters 5.7.1.10.4 and 5.7.1.10.5.

Function »local Operation/Parameter Assignment« in >»MODE 2« is to be selected by using the key switch of
the CMP.

Now the circuit/logic equations can be entered in menu »LOGIC« according to Figure 5.34.

By pressing keys »ENTER« and »RIGHT« the information is stored and only affer this process is completed, the
equations are accepted by the system. Thereafter the system is resfarted.

Time stages

The logic output of each logic equation can be influenced by a preceding time sfep. Via parameter “Mode"
the following functfions are available:

e Pickup- and Release time delay (can be refriggered) or:

e Pulse duration (cannot be refriggered)
Pickup- and Release time delay (can be refriggered) (mode ,Op./Rel.d’)
Time step parameter:

Pickup time :  t1=0-500s step range: 10 ms
Release time: 2= 0-500s sfep time: 10 ms

o Change of status from ,0" to 1" {Low to High) of a logic output becomes only effective af-
fer time delay "t1" (= pickup delay).

o Change of status from , 1" to ,0" (High to Low) of a logic output becomes only effective af-
fer time delay "f2" (= release delay).

N . i sl

Output (]) ?

Figure 5.35: Pickup- and Release Time Delay
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In mode ,Pulse duration” (cannot be retriggered) (Mode "Op.d,/Pulse.d"] the following applies
Time stage parameter:
Pickup time: f1=0-500s step range: 10 ms
Impulse time:  12=0-500s step range: 10 ms
o Ifthe pickup requirement for a logic output is met, the signal , 1"~ (High| is applied after the
fime defined by “t1” for the time defined by 2

Setting t1 = O ms, 12 > O ms

Input ;;T_,—\ [ ] [ L[]

1 T ]
Output 0 | ]

Setting t1 > O ms, 12 > O ms

A
1
Input 0 |_|
N 2 1l 2
B e e -

Output

Figure 5.36: Impulse
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Plausibility

During the input/parameterization of the logic functions they are checked for their plausibility. The following
has to be strictly observed:

e There must be no emply elements between the input elements.
e An equation is considered plausible when all elements used are enfered complefely and there are no

blanks

If there is an infraction of the plausibility then the sefting data is rejected.

Example 1: Plausibility check OK

| EcuvaTion 1.1 |

FPos.5G62 fail

AND
Po=.5G2 on

0F

Po=.5G2 on
AMD

Fos. 563 on
nlzs

Pos. 563 fail
AMT

Fos.5G2 on

Figure 5.37: Plausibility OK

Example 2: Implausible dafa - There are blanks between the elements

[ EsuATion 1.1 ||

Fos.5G2 fail

[=1801]
FPos. 562 on

o]
Fo=.5G63 on
OF
Fos=.5G3F fail
ANI
Po=.5G2 on

Figure 5.38: Plausibility Blanks
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Example 3: Implausible data - Incomplete logic equation

Figure 5.39: Plausibility - Incomplete Logic Equation

[ EouAtion 1.1

Fo=s.5G2 fail
AMD

FPos . SGZ on

ar

PDS.S%i:::::
FPos . 5G

ar

Fos.5G3 fail

AMI
Fos.5GZ2 on

Any implausible data is rejected by the CSP2.

Figure 5.40: Message About Plausibility Error
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Status Information

The initial status of the logic can be viewed over the CMP. The »STATUS« menu includes three submenus :
»Digital Inputs«, »Relays« and »logic«.

Figure 5.41: CMP Status Menu

l STATUS Il
Didital inkuts.. P
Outiut relads. .. #

The present status “active/inactive” of each logic output of a logic function can be viewed in the menu

»LOGIC«. The input function allocated to the specific logic output is also displayed.

Figure 5.42: CMP Status of the logic Outputs
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l LOGIC J l LOGIC |
1 O Few interlock 17O -
20 - 12 0 -
30 - 19 0 -
40 - 28 0 -
50 - 21 0 -
60 — 220 -
TO- 230 -
20 - 24 0 -
90 - 250 -
la O - 26 0 —
110 - 27 o -
12 0 - 280 -
13 o0 - 290 -
14 0 - Iao -
15 0 - 3 oO-
16 O - 320 -
B = active B = actiuve
O = inactiwve O = inactive
« |
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5.7.2 Tap Changer Supervision

Description

The fransformer tap changer is used for regulating the value of the transformers transformation rafio. Depend-

enf upon the load, current and voltage relations for the operating sfate could be deviated according to the

complete transformer equivalent electric diagram.

winding W1 -—

Fe

_>

winding W2

R, X,

2 62

O

Figure 5.43: Complete transformer equivalent electric diagram

With: R.: Winding resistance W1

R,: Winding resistance W2, referring to winding end W1

)
Xol: leakage induction W1

Xo2: leakage induction VW2, referring to winding end W1

R.: Iron core losses

Xh: Main induction

For the loading states the following approximations are permissible :

e The copper losses and the leakage induction of winding end W2 are neglectable low when com-

pared fo the load impedance connected.

e The iron core losses and the main induction are to be assumed infinite high when compared fo the

load impedance.

This results in the so called equivalent shortcircuit diagram of the transformer with a shortcircuit impedance

which serves as calculation basis for the different loading states.

-

[e;

Figure 5.44: Equivalent short-circuit diagram of the transformer

With: R.: Shortcircuit winding resistance W1 + W2
X Shortcircuit reactance W1 + W2

,: load current referring to winding end W1
Z. load impedance referring to winding end W1

Jast*
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The voltage change on the output side of the transformer is defined as the difference between noload voltage
and full load voltage (at rated load) and with flowing rated current. During ohmic and inductive loads the
fransformer voltage drops but it is increased with capacitive loads.

When assuming an identical current for the different loading states this results in a voltage drop U, at the
shortcircuit resistance R, and a voltage drop U, at the shortcircuit reactance X, (Kapp'sche triangle).

Voltage drop U, is caused when the voltage drops across the entire shortcircuit impedance range and repre-
sents the difference between voltage U, af the input side and voltage U, at the output side of the fransformer.

U=U-U

Figure 5.45: load types of the transformer: a) ohmic load
b) inductive load

¢) capacitive load

The “shortcircuit voltage U," is a criterion for the extent of the voltage reduction at applied load and depends
on the design rating as well as the construction type of the transformer.

U
1, =—£100%
IN
with: U, . voltage fo be applied at the input side up o the transformer rated current and with shortcircuited output side

U, : rated voltage at the input side
U, : relative shortcircuit voltage referring to the rated voltage

The smaller the shortcircuit impedance of the fransformer and consequently the voltage reduction at the output
side at applied load, the smaller the relative shortcircuit voltage U, . Since the quantity of the short-circuit im-
pedance is proportional fo the fransformer capacity, the shortcircuit voltage increases for the higher trans-
former voltage levels at high loading conditions.

The relative transformer short-circuit voltage in supply systems can be within the range of 4 to 14 %. The re-
sulting voltage reduction during loading can become impermissibly high.

Transformer tap changer for transformer ratio adaption

In order to keep the amount of the voltage profile constant during load changes it is possible to adapt
the transformation ratio in such a way that the voltage at the output side is correspondingly increased.
The ratio change is realized by altering the number of windings by way of different winding tappings.
Such voltage regulation is enabled by the so called transformer tap changer which is connected to the
winding tappings of one winding end.
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For constructional reasons the tap changer is normally assigned to the winding end with the higher voltage
level; also the phase currents are smaller at this winding end, which means that tapping of the winding is

possible with far less losses.

w1
1U
» 1N
1V
2N
1
w

Figure 5.46: Transformer tap changer

1

w2

2U

A%

= V)

Dependent on the brand, the tap changer can indicate its actual position either over a changeable resistor —
connected to the fap changer — or via BCD-coded signal lines. Dependent on the kind of grading there is a
certain number of winding tappings and hence tap changer positions o be defected (normally up to + 16

steps). The voltage is controlled in direction higher or lower and mostly proceeds from a neutral position (to

be defined).

BCD-coding of the tap changer position

Each decimal place of a decimal number is presented in the BCD-code by 4 Bit (“Tetrade” or “Nibble”) of
the dual number system (e.g. decimal "22" = BCD-code: “0001 0110") Since the max. number of tap
changer positions to be detected are confined to 39 (£ 19 plus “Neutral Position”), the CSP2-T needs only 6
Bits to process the decimal numbers up to 39" inclusively. Therefore the BCD-coded position detection is re-

alized by & input functions which have to be allocated to the digital inputs:

e TcBCD1”
e Tc.BCD 2"
e Tc.BCD 3"
e Tc.BCD 4"
e Tc.BCD 5"
o TcBCDO®"
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Important
For the reliable defection of all available tap changer positions it must be ensured that all 6 input
functions are allocated to the digital inputs!
With regard fo the used logic (operating principle| for the digital inputs it is recommended to adjust
fo “active 1" ["Open Circuit Principle” of the digital inputs) so that the right tap changer position can
be detected by means of the BCD-coding. When the inverted logic “active 0" (Closed Circuit Princi-
ple) is used, 6 additional logic equations have fo be used in order to re-invert the individual input

functions "Stf. BCDx" and so the correct BCD-coding can be maintained.
All codings which do not reflect the decimal numbers between “0" and 39" are ignored by

the CSP2-T.

The fable shown below comprises the BCD-coding for the decimal numbers (1-39) which are allocated to the
individual tap changer positions. The input functions are allocated to the relevant valency and have to be ac-

tivated according to the table via the digital inputs to signal the tap changer position.

Position

O © NN O 00 N o N — O

O © NN O 00 b N — O

254

BCD-Coding of the Tap Changer Positions Via Input Functions

Output Message for
Tap Changer Position
(Message Text)

« Tc.Pos.O »
« Tc.Pos.1 »
« Jc.Pos.2 »
« Tc.Pos.3 »
« Tc.Pos.4 »
« Jc.Pos.5 »
« Tc.Pos.6 »
« Tc.Pos.7 »
« Tc.Pos.8 »
« Tc.Pos.9 »

p*

« Tc.Pos. 10 »
«TcPos. 11 »
« Tc.Pos. 12 »
« Tc.Pos. 13 »
« Tc.Pos. 14 »
« Jc.Pos. 15 »
« Tc.Pos. 16 »
« Tc.Pos. 17 »
« Tc.Pos. 18 »
« Tc.Pos. 19 »

P*

« Te.Pos.20 »
« Tc.Pos.21 »

Decimal Position “Unit”

25

«Tc.BCD 5 »
0

S O O oo oEEEEEEEEEEEOCOOCOCOOCIIHEEE EEEEEEEE =

24

«Tc.BCD 4 »
0

Sl — — — — — B EEEEEEEE © © O O O O EEEEEEEE s

Decimal Position “Unit”

Valency

23

22

Input Function

«Te.BCD 3 »
0]

OO0 - = - - - = = 2V 00000000 - — — — —= —= = =0 000 0 O O

«Tc.BCD 2 »
0

Sle — — — oo EBEEEEEEEESE — — — — O O |EliE B B B E S S -

21

«Tc.BCD 1
0

SlEe — — O © — - ESEEEEEEEEE — — © o — —EEE E EEE

»

20

«Tc.BCD O »
0

- o—-o0o -0 -0 —-0—-0—-0—-0—-0—-0—-0—-0|—0 —0|—0o—o—
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BCD-Coding of the Tap Changer Positions Via Input Functions

22 « Tc.Pos.22 » ] 0 0 0 1 0
23 « Tc.Pos.23 » ] 0 0 0 1 1
24 « Tc.Pos.24 » ] 0 0 0 0 ]
25 « Tc.Pos.25 » ] 0 0 0 1 0
26 « Tc.Pos.26 » ] 0 0 0 1 1
27 « Tc.Pos.27 » 1 0 0 0 1 1
28 « Tc.Pos.28 » ] 0 0] 0 1 0
29 « Tc.Pos.29 » 1 0 0 0 1 1
— 1 0 0 0 ] ]
— 1 0 0 0 ] 0
— px 1 0 0 0 1 1
— 1 0 0 0 ] ]
= ] 0 0] 0 ] ]
— 1 0 0 0 ] ]
30 « Tc.Pos.30 » ] 1 0 0 0 0
31 « Tc.Pos.31 » ] 1 0 0 0 1
32 « Tc.Pos.32 » ] 1 0 0 1 0
33 « Tc.Pos.33 » ] 1 0] 0 ] ]
34 « Tc.Pos.34 » ] 1 0 ] 0 0
35 « Tc.Pos.35 » ] 1 0 ] 0 1
36 « Tc.Pos.36 » ] 1 0 ] 1 0
37 « Tc.Pos.37 » ] 1 0 ] 1 1
38 « Tc.Pos.38 » ] 1 1 0 0 0
39 " Tc.Pos.39" ] 1 1 0 0 ]

Table 5.33: BCD-coding of tap changer positions

* Pseudo Tefrades: Codings which do not represent a decimal number for the BCD-coding and are

consequently redundant.

Parameters

Function”
With sefting “Function = active” the supervision of the tap changer position is activated.

“regard” (allocation of the winding end for the tap changer)
By the setting of this parameter the CSP2-T is informed to which of the winding ends the tap changer is con-
nected.

“Tc input” [method of tap changer defection)

By the setting of this parameter the CSP2-T is informed about the method the tap changer position is being
detected. This can either be realized by voltage measurment (analogue input) at a changeable resistance of
the tap changer (in preparation) or by BCD-coded signal defection via the digital inputs.

Note
At the moment defection of the tap changer position is only possible via the digital inputs,
i.e. by BCD-coding of the respective input functions.

"Min.T.po” (decimal coding of the lowest tap changer position)

Coding for indication of the lowest step of the voltage control is specifically defined by the manufacturer.
Some of the tap changers furnish a decimal “0”, others a decimal “1” for the BCD-coded signals defected by
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the digital input functions. By parameter “Min.Pos.” the CSP2-T is informed whether the decimal “1” or the
decimal “0" is to evaluated for detection of the lowest step.
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"Min.T.vo" (voltage value for the lowest tap changer position)
For voltage control the tap changer furnishes a certain voltage value for the lowest step. The sefting value is
stated in % and refers to the rated voltage of the winding end to be changed.

,V.inc.po” [voltage value per tap changer position)
This is the parameter for defining the voltage value by which the voltage at the winding end connected fo the
fap changer is increased or decreased per fap changer position

"Pos.no.” (number of possible tap changer positions)
This is the parameter for fixing the max. number of tap changer positions to be detected by the CSP2-T.

“Neut.pos” [neutral position of the tap changer)

A neutral position has to be defined for counting the tap changes, but this is only possible when the voltage
adjustment via the tap changer can be effected in both directions voltage increase as well as voltage de-
crease.

"t stabl” (time delay for tap changes)

In order to ensure that during tap changing the change of position is clearly detected, it is imperative fo pre-
vent “bouncing of the BCD-coding”. “Bouncing” means that a repeated and fast sfatus change (“ac-
five"/"inactive”), of, for instance, one of the 6 input functions, would be like a change between two decimal
numbers. Consequently the CSP2-T would constantly adjust the transformation ratio which does not apply any
more to the actual tap changer position.

In order to avoid such misinterpretations the time delay “t stabl” can be set. The time is started as soon as one
of the 6 input functions changes ifs status and only after the set time has elapsed the actual tap changer posi-
tion will be read-in.

Tap Changer Supervision

Parameter Seiﬁ]rgnlgon/ge Description Pre-Sefting  Step Range
Function “active” The tap changer supervision is activated
“inactive” The tap changer supervision is de-activated "inactive”
regard JUr Wi Adjustment of winding number at winding end W1 JUrwi”
Ur W2r Adjustment of winding number at winding end W2
JInp.fet.” (Defection of tap changer position via digital input) (BCD). JInp.fet.”
Tc input (not available]  (Detection of tap changer position via analogue input 1)
(not available) (Defection of tap changer position via analogue input 2)
o BCD-coding: Decimal “0" is allocated to the lowest step of the tap
Min.T.pos : EESER
1 BCD-coding: Decimal “1” is allocated to the lowest step of the tap v
! changer. !
Rl e e i st o) 6T
N T ] I T
Pos.no. 1..39 Number of tap changer positions to be defected ,39" 1
Neut.Pos 80...200 % Defining the neutral position of the tap changer. ,100 %" 0,1%
T siabl 0..50 s BCD-coding: Delay time ranging from status change of the digital inputs Qs 1s

to read-in of the new fap changer position.

Table: Parameters for tap changer supervision
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5.7.3 Protection parameter (protection parameter sets)
By the protection parameters all settings are considered:
e for protection functions available for the specific CSP2 type.

Note
For saving of changed protection parameters the system will not automatically reboot! After about 3 s
the changed parameters are taken over by the CSP2 (saved).

The CSP2 has 4 protection parameter sefs. Each protection parameter set contains the complete number of
protection functions for the type of device in question.

All the protection functions work according to the parameters set in the active protective parameter set. If
needed, a switch-over to a different profection parameter set is possible. In this way, four different protection
sefs can be saved in the memory of the CSP2.

Each protection parameter set can be modificated in the background without influencing the running protec-
fion and control functions. A modificated parameter set, even if only one single parameter has been altered,
only becomes acfive when the alteration of the parameter set has been confirmed (saved) at the end of the
processing.

Further down the protection functions and their operating principle are explained and there are terms
used like “active”, “inactive”, “effective”and “ineffective”. We would like to explain those terms in de-
tail to ensure a proper understanding.

Each stage of a profection function can be put into function by setting the parameter “Function” to “active”!
This guarantees that in the event of a fault the protection stage recognizes an activation, i.e. it is effective,
provided that, of course, all necessary requirements for the protection functions are met. For instance, in case
of blocking the entire protection via an active digital input (DI function : “Prot. Block.”),. e.g.the protection
function I>>F cannot recognize any activation — so it is “ineffective”!

The frequency profection sef to "active” is another example. This protection function can only become “effec-
five", i.e. recognize an activation, as long as the voltage af the measuring inputs does not drop below the
adjusted threshold (parameter ,U BF” of the frequency protection).

Definition of terms:

e inactive”:  Generally this protection function is put out of function. For that purpose the parameter in
the protective stage has to be set to ,Function = inactive”. The protective function cannof
recognize any activation | It is a sfatic state, depending on parameters.

e acthive”: Generally this protective function is put into function. For that purpose the parameter in the
protective stagels) has to be set to ,Function = active”.Whether the protfection function is
able to recognize an activation depends on ifs specific requirements. It is a static state,
depending on parameters.

o effective”: By using the sefting ,Function = active” of the protection stage the function has firstly to be
energized and only then after all essential requirements of the protection function have
been met, this function is able to recognize an activation, i.e. it is "effective”.

o ineffective”: At first this protective function is put info function by the setting ,Function = actfive” of the
protection stage. The protection function, however, cannot recognize any activation be
cause it is either blocked (by, for instant, an active digital input with DI function “Prot.
Block.") or,  perhaps, another applying requirement is not met (e.g. lacking measuring
quantities). Effective / ineffective are dynamic sfates depending on several other sfafes.

Blocking of the protection via digital input (input function “Prot. Block.”)

Via the active digifal input “Prot. Block”. only those protective stages are blocked which parameters “ex
Block.” are setf to “active” |
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Important
It is essential that activation of a temporarily profection blocking is displayed on the CMPT. For this
the oufput function “Prot. Active” has to be assigned to a LED (LED “green” = activated protection
and "red” = "blocked" protection).
When this output function is allocated it has to be considered that with an assigned input (protection)
function, as for instance, “Trip. Prot 17, the output function “Profect.active” is still activated, despite
the activated digital input “Prot. Block.”.
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5.7.3.1

Description

(Protection-) parameter set switch-over and trigger acknowledgement

For applications in which the profection parameters of active protection functions must be adapted to fempo-
rarily amended operational conditions, four protection parameter sets can be parameterized and be used as
active parameter set if need be.

The profection parameter set switch-over can be done in three different ways (see Figure 5.47):
e local switching over via the CMPT in MODE 2,

e Remote switching over via a digital input (DI function: ,P-Set Sw. Over”) in MODE 3 or via
e Remote switching over via a dafa telegram of the SCADA-system in MODE 3 or

e By using the SLSOFT.

‘ Dir. selection ‘

MALN _MEML

Measurement .. ... M
Statistic ... ... M
Euent recordsr .. b
Fault recorder ¥
Dist.. recordsr .. M
Status

FARAMETER

Field settings ... b

PROTECTION SETS

Active sst 1
Cortrals ... 3
Disital ireuts ... R —
utrut. relaus et .
LED confisuration :
t Disturbance record . & 2
trip ack  inactive

Reset function ...

~

»
13
»
»
Communication L3
L3
»
L3
L3

— Faraneter b ,

Service ......... W ‘ fﬁ:::s“c settinas Orerating side ... b

BELF B85 ocovone [f Analod infuts ... set 1 Lk

LCD settings ... Tae changer ...... 3 Set 2 »

Select device SEt 3 ... b

. set 4 Lk

fotive set 1
{ SINGLE LINE .
1. Step 2. Step ‘ Display 1 ‘ 3. Step ‘ Display 2 ‘ 4. Step ‘ Display 3 ‘ 5. Step ‘
START
‘ Change ‘ ‘ Save ‘ Confirm

AR ...
U U>> U LK
Uex Uek> ... ...
Fredusncd .......
Wrf oooooso

CCE ... .
CEF and UTS

TenP suFervision.
IHZ. ... ... ...

Trvvvvvvwvyvvvvvwid

TeH2

[4 SETL

Display 4

1 DIFF PHASE

Function  inachive
ex block  inactive
trirblos  inachive
Iddmind B 186xIn
1d¢I1=8) IEREES:IN

f Id¢Is1) 1.608xIn
1d(I=2)  4.886xIn
deHemd . BaE:=In
Stab.HZ  inactive

‘ HE sis 386 %
H2.tra 15.8 %
Stab.H4  inactive
Ha.sta 38.8 %
Stab.HS  inactive
HS.sta 38.8 %
HS.tra 15.8 %
t trans. 18668 ns
[l @ SEr 1M

6. Step Display 5

7. Step 8. Step 9. Step

The access is
independent of
the key
positions

1.st precondition: Change via
digital input must be set to active

2.nd precondition: Function
parameter set must be assigned to
a digital input

Change by digital input signal
Set[1...4]

CHANGE OF PARAMETER SET VIA DIGITAL INPUT

Precondition: Change via digital
input must be set to active

Change via SCADA-communication
(Protocol e.g. IEC 60870-5-103)
Set [1..4]

CHANGE OF PARAMETER SET VIA COMMUNICATION

Figure 5.47: Possibilities of switching over the protection parameter set
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Parameters

JActive Set”

This parameter displays the number of the currently active protection parameter set (1, 2, 3 or 4). It is further
used for profective parameter set switch-over via the CMP1. However, the setting of the parameter
"Paraswitch = allowed” must be selected and saved beforehand.

Note
The number shown in the display of the CMP1 for the current protection parameter set is only up-
dated ofter the switch-over of the protection parameter set or when the page is called up again (this
can be carried out by scrolling backwards and forwards). On the other hand, the CSP2 is already
working with the new parameter sefl

Paraswitch”

This parameter stipulates whether a switch-over of the protection parameter sets is fo be made possible or not.
In addition, a separation of the way in which the switch-over of the profection parameter sets is o take place
can be done.

Settings:
,not allowed”:  a switch-over of the protection parameter sef is not possible!
,allowed”: In this sefting, a switch-over of the profection parameter set via

o The CMPT key switch: ('local/parameter setting”] MODE 2 or via
e SCADA is possible (CMP key switch: "Remote operation"): MODE 3.

Jnput fet.”: A switch-over of the protfection parameter set is only possible via a digital input placed with
the "Switch p-set" input function (prerequisite: CMP key switch "Remote operation”).
A manual switch-over is not possible in the active status of the digital input.
From the four existing protective parameter sets, two between which switching over is possible
depending upon the status of the digifal input can be selected.
For this, the respective code number (1 to 4) for the profection parameter sets to be switched over
is to be set in the following parameters:

JInput fct. active”
Here, the number of the profection parameter set which is valid (active) with an inactive input function
"Switch p-set” is entered.

, Input fct. inactive
Here, the code of the protection parameter set which is valid (active) with an actfive input function "Switch p-
set” is entered.

Jrip ack.” (Trip acknowledgement]

A trip acknowledgement can be activated via this parameter. If the parameter is parameterized with

'frip ack = active”, the circuit breaker can only be switched on again after a trip following an acknowledge-
ment via the key "C" on the CMP, the digital input "quit" or via the SCADA.

With the sefting "frip ack =inactive” the circuit breaker can be switched on again directly (i.e. without an
acknowledgement) after a profection frip.
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Step

Paramefers Seffings Description Presefting Range
,Not Permited”  No switch-over action possible Not Permitted”
Paraswitch , Not Permitted “ Switching over: Possible viaCMPT or control system
Inout fet” Switching over: Possible via digital input only (DHunction
nP ,Switch. Over P-Set”)

Protect. Parameter Set 1" is active, if Dl is active

nput fct. 2" Protect. Parameter Set 2" is active, if Dl is active 2" :
inactive ,3" Protect. Parameter Set 3" is active, if Dl is active
A" Protect. Parameter Set 4" is active, if Dl is active

Table 5.34: Switching over of parameter sets and frip acknowledge
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5.7.3.2 Tripping processing

Description

In the course of time different philosophies have been developed for fransformers and the application of pro-
tective functions and the correlated possibilities with regard to measuring locations as well as the issue of frip-
ping commands (fripping processing) to one or more CT[s). In the CSP2-T the different alternatives for a sepa-
rate adjustment of each of the protective funcfions are considered under menu “Tripping processing”

Measuring locations
Due fo the available winding ends W1 and W2 of the two-winding transformer and the number of CTs there
are several possibilities to measure currents and voltages [see Chapter “Field Parameters”)

Busbar A

VT Loc1 : for phase voltage measurement
_<O location: W1 busbar
Option: earth voltage measurement

CB1

VT Loc2 : for phase voltage measurement

—(O location: W1 Tr

ECT Loc 1 earth Option: earth voltage measurement
connector on W1 * =

Possible earth I
current C)
measurement

CT Loc 1: for phase current measurement
location: primary side transformer

W1

ECT Loc 2 earth
connector on W2 * W2

Possibl rth
ossible ea CT Loc2: for phase current measurement

current - -
measurement I C) Ioogzgzp. secondary side transformer

VT Loc3: for phase voltage measurement

—(O location: W2 Tr

Option: earth voltage measurement

CB2

VT Loc4: for phase voltage measurement

—(O location: W2 busbar

Option: earth voltage measurement
Busbar B T

* EVT Loc1 and Loc2

the earth connector can be with or without
measurement. If there is a net connection
to earth, it can be a insulated,
compensated, resistor or fixed connected

Figure 5.48: Different alternatives for current and voliage measurement
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For current measuring there are always the phase currents to both of the winding ends acquired. For the use
of directional current protection functions such as I>, [>>, le> and le>> it is necessary to provide an ade-
quate voltage measurement as reference values.

Note
Thus the voltage and current measurement values has to be taken from the same winding side of the
transformer.

Attention
According to the parameter setting of the current protection functions it is necessary to reference
both the current protection function and the voltage measurement to the same winding side.
e Voltage profection functions refer to the measurement location which is to be adjusted by the
parameter VT loc”.
e Current protection functions refer to the measurement location which is to be adjusted by the pa-
rameter ,Meas.loc”.

Measuring of the voltage is subjected fo:

the measuring location of the VTs [,W1 Busb.”, "W1 Tr", ,W2 Busb.” and ,W2 Tr"),
the switching positions of the circuit breakers and
the availability of the voltages (U,,, ,, and U,,,, . at the bus bars of the two winding ends

In the table below the measuring voltages resulting from the different combinations are outlined.

Voltage Measuring
_ Combination
Parameter  Seffing Measurement
Position CB Ui e Position CB2 Ubs e
VT loc. OFF Not available OFF Not available
ON Not available OFF Not available
OFF Available OFF Not available Unr s
ON Available OFF Not available Ut s
OFF Not available ON Not available
ON Not available ON Not available
OFF Available. ON Not available Ui s
ON Available ON Not available U
“W1 Busb.” A : TR
OFF Not available OFF Available -
ON Not available OFF Available
OFF Available OFF Available Ui es
ON Available OFF Available Uit s
OFF Not available ON Available
ON Not available ON Available Uit s
OFF Available ON Available Ui es
ON Available ON Available Ut s
"W1Tr  OFF Not available OFF Not available
ON Not available OFF Not available
OFF Available OFF Not available
ON Available OFF Not available Ui,
OFF Not available ON Not available
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Combination
Parameter  Setting Measurement

Available Not available

Not available OFF Available

Available OFF Available

Not available ON Available Ui

Available Available Ui s

Not available OFF Not available

Available OFF Not available

Not available ON Not available

Available Not available

W2 T Not available OFF Available

Available OFF Available

Not available ON Available Unore

Not available ON Available Unore

Not available OFF Not available

OFF Available OFF Not available

OFF Not available ON Not available

Available ON Not available

“W2 Busb.” Not available OFF Available Uiz s

Available Available Uz es

Not available Available Uiy es

Not available ON Available Uno es

Table 5.35: Measurable voltages
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Tripping processing
Where two-winding transformers are use with e.g. single bus bar systems (SBB) and with one circuit breaker
on each winding end, there are four basic ways fo issue the OFF command(s):

Tripping of the circuit breaker 1 (CB1) for winding end 1 (W1) or

Tripping of the circuit breaker 2 (CB2) for winding end 2 (W?2) or

Tripping of both circuit breakers (CB1 and CB2) of both winding ends (W1 and W?2) or
(Blocking of the tripping command)

Note
Blocking of the tripping command can be separately adjusted for each of the protection sfeps. Al
though the tripping command is not applied to the power outputs, the related output message |, Trip-

ping XY" is activated. This also applies fo the message in the communication records for the control
system or Scada system.

In addition to the internal protective functions the CSP2-T has also digital input functions. The latter can

be activated either via digital inputs or by the internal, freely programmable logic functions (SLLOGIC].
Therefore it is also possible to assign input functions to tripping commands
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Parameters Assignment S.eﬂlng/ Description PreSetting 9 S
Setting Range a S
T 2
(SO
g
=
Measuring See above (s.a.)
location .6,
[>> s.a. O
Tripping W2 s.a.
& W2 s.a. & W2
Measuring s.a.
location \/\/2 .6,
le> W1 s.a. .
Trip loc W2
W & W2
le H2 Measuring
location
ld>> Trip loc W2
- -
W1
|de>> Trip loc W2
- w2
oowr [
w2 [
W1 W1
U/t Trip loc W2 5.0. .

s.d.
Ub> Tple oW1 so WL e
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| —— — [
] I
Temperature Wi

supervision Trip loc W2 5.0. .

Hl= W1 & W2 W1 & W2

s.a.
Trip loc W2 s.a.
W1 &W2 W1 & W2

s.a.
Trip loc \/\/2 s.a.
W1 &W2 W1 & W2

s.a.
Ue> Trip loc \/\/2 s.a.
W1 & W2 W1 & W2

s.a.
FF supervision Trip loc \/\/2 s.a.

W1 & W2 W1 & W2

s.a.
Trip loc \/\/2 s.q. o
W1 &W2 W1 & W2

s.a.
Trip loc \/\/2 s.q. o
W1 & W2 W1 & W2

(e
vV

c
A

s.a.
Protect.frip.2 Trip loc \/\/2 s.a. o

W1 & W2 W1 & W2

s.a.

Protect.rip.4 Trip loc \/\/2 s.a. o
owr I I I
w2 I
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s.a.
Protect.frip.6 Trip loc \/\/2 s.a. o

W1 & W2 W1 & W2

s.a.
Tripp.Buchh. Trip loc \/\/2 s.a. .

W1 & W2 W1 & W2

s.a.
Tripp.Imped Trip loc \/\/2 s.a. o
W1 & W2 W1 & W2

s.a.
Ext CT off Trip loc \/\/2 s.q. .

W1 & W2 s.a. W1 & W2

Figure 5.49: Tripping assignment for protective functions
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5.7.3.3 Phase current differential protection Id>

Description

The phase current differential protection function Id>in the CSP2-T is used for a selectively and quick discon-
nection of faulty two-winding transformers. The protection principle “Phase Current Differential Protection” is
based on the balance of the phase currents flowing between the primary side and the secondary side.

This protection principle is realised by a central protection system comparing the measured values of the
phase currents. Through this comparison method a protection can be realized with CSP2-T by which a two-
winding fransformer is only disconnected if this transformer is the source of the fault. By this the zone of protec-
fion is exactly limited — ranging from cf fo ct - and provides a really fast protection with a min. tripping fime of

25 ms.

In some cases it will be necessary to reduce the pick-up sensitivity of the differential protection function. Op-
erational based interference effects, which are considered not o be faults within the zone of protection, but
are observed as such and can be suppressed by suitable stabilising measures.

Definitions of Terms
Term Explanation

The through current | represents physically the current flowing through the object being protected

Through tH
el Sl fy during operation and in the event of failure. |, cannot be measured directly.

The stabilising current | is a calculated auxiliary quantity, which defects the current flowing through
Stabilising Current | the object being protected in a calculatory way and is used as X-component for fixing the operating

point in the diagram of the pick-up characteristic (I;: X-axis).

The differential current |, is the current resulting from the on- and off flowing currents measured on
Differential Current |, both ends of the line. |, is used as Y-component for fixing the operating point in the diagram of the

pick-up characterisfic (I, Y-axis).

The operational based fault current reflects the portion of the measured differential current which is
Operational Based Fault Current not caused by a fault of the object being protected, but by systematic faults (e.g. different transformer
properties).
The pick-up current |, is defined by the course of the pickup characteristic and is increased

Pick-Up C t ! L o .
cKp urrent, temporarily by stabilising measures due fo the dynamic rise of the characterisic.

The sfatic tripping characteristic segregates the operating section from the section the trip has
Static Tripping Characteristic occurred and it is the dependence criteria between pick-up current and stabilising current. This inter-
dependence can be adjusted.

The general term “Stabilisation” covers all those measures by which the differential protection is
made more resistant fo false fripping. Thus ,Stabilisation” means to lower the activation sensitivity of
the profection function without blocking it completely. Stabilisation measures have to be taken
Stabilisation against systematic faults [parameter settings of the basic pick-up characteristic) and against faults
caused by fransient processes (femporary dynamic rise of the basic pick-up characteristic). The stabi-
lising factors d[H,m] serve for a temporary rise of the basic pick-up characteristic during transient
processes.
Stabilising Faclor d[H,m] :’he absolute q‘u‘ontiﬁy for rising the basic pick-up ghorocferi.stic dependent on the transient stabilising
actor m (condition: m # O) as well as the harmonic analysis.
The transient stabilising factor is the indicator for detection of transients by the fransient monitor and

Transient Stabilising Factor m : .
‘ 11eing is computed by the degree of defected transients.

Sensitivity Ability of a protection facility to react on relatively insignificant disturbances [activation).

Table 5.36: Definition of Terms Regarding Phase Current Differential Protection Id
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Principle of the phase current differential protection

Electrical items to be protected as, for instance, fransformers, are classed as passive quadripoles.

The energy conducted through the obiject to be protected is very significant when considering the discrimina-
fion balance between operational based faults and actual faults. VWhen viewing the power balance of pas-
sive quadripoles, reduction of a [phase) current balance in relation to the impressed mains voltage is feasible.

The protection principle Phase Current Differential Protection is founded on the selective phase comparison
between the measured phase currents |, i Ly, and 1, at the primary side (Index , VW 1") with the meas-
ured phase currents |, ,,.; L, ., and [, at the secondary side (Index ,W2") of the transformer.

The isochronously acquired measuring values serve as reference information and are transmitted to the CSP2-
Tvia the CT. They are then compared by faking into account

e the CT transmission ratio,

e the transformer transmission ratio,

e the transformer vector group and

e (if existing) the position of the transformer tap changer

protection
zone

B ———

CSP2-T25

Figure 5.50: Protection principle of the current differential protection by example of a two-sided fed transformer

Comparison is carried out by measuring the absolute value and angle of the differential current [, criteria

The outcome of the analysis is the calculation of the time curve of a stabilising current I; and of a respective
differential current [, the values of which forming a dynamic operating point in the sfafic fripping characteristic
diagram (separating the operating range from the tripping range) (X-axis: stabilising current, Y-axis: differen-
tial current]. A pick-up current value |, is related to each stabilising current I ; the pick-up current value is de-
fined by the course of the static tripping characteristic.

Note

The tripping characteristic and its purpose is explained in defail later on in this chapter (under stabilis-
ing measures).
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Operational based faults

When referring to operational based faults it is assumed that nearly all the energy (or the phase currents |, ,,;
Lo, and 1, ), fed at the primary side — minus the minor electrical losses caused by systematic faults — “flows
off" at the secondary side (phase currents [, i L, ., and I ,,.). The energy flowing through is physically rep-
resented by the through-current |,

Actual fault

In case of an actual fault only some of the high-level (fault] energy (or shortcircuit current 1) fed at the primary
side flows fo the secondary side, most of it flows to the point where the fault occurred within the zone of pro-
tection. Compared to normal operation, the through-current I, is then far smaller or even zero.

In both cases the through-current |, represents merely the physical value of the energy flowing through the pro-
tected object and thus |, cannot be measured directly. For the fripping characteristic, however, an auxiliary
quantity is needed by which the through flowing energy (current) is calculated and so contributes fo an exact
definition of the operating point in the characteristic diagram (X-axis). This auxiliary quantity is known as stabi-
lising current I

Definition of the stabilising current I

The current pointers 1, and 1,,at both ends of the transformer show only little deviations of their phase posi-
fion and their values due fo the systematic faults. In physical respect this means a high through-current I,. The
stabilising current I, as calculatory equivalent to the through-current, is computed according to the following
formula

: [ .
islt) = 5 i) = Ty ]
= Calculation of the stabilizing current I:

|S—%XTS
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Algorithm for calculating the protective criterion , Differential Current [,

By calculation of the differential current |, and the stabilising current I, at both ends of the transformer an oper-
afing point in the characteristic diagram is formed (see Figure 5.53). If this operating point is within the frip-
ping range (fault), the differential current element Id> picks-up. In case the operating point is within the operat-
ing range (normal operation), the protection system is not activated.

Calculation is done by geometrical addition of the phase currents [,,and 1,,:

gl = fi 1) + iy ]
g = | DFT {400}

= Calculation of the differential current I:

90°

180° 0°

-90°

Figure 5.51: Geometrical addition of the phase currents during normal operation and fault conditions

The formulas shown above are based on the sampled values, and the respective graph is based on the basic
wave (50 or 60 Hz vector) of the current ,,,, 1, or [,. The indications “W1" and “W?2" represent the primary
side and secondary side of the fransformer.

The frip function is triggered as soon as a pickup current [, defined by the frip characteristic, (range above
the sfafic tripping characteristic) is exceeded by the differential current I, of the related stabilising current I, .
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Stabilising
In order to secure a max. selectivity, i.e. to prevent false fripping during normal operation, the differential pro-
fection has to be stabilised against

e Systematic faults
e Static faults outside the zone of protection as well as
e Faults caused by transient processes (e.g. CT saturation, startup of the transformer)

Measurement of the differential current is falsified by these faulfs, i.e that af times a considerable differential
current is measured within the secondary measuring circuit which does not exist at the primary side.
Stabililisation against systematic faults is realized by an appropriate adjustment of the static characteristic.
Stabililisation against fransient processes or sfatic faults outside the zone of profection is achieved by a temporary
dynamic rise of the static characteristic.

Important
By stabilisation measures the CSP2-T is always made insensitive against nuisance protection frip-

pings!

Stabilisation against systematic faults

In practice, systematic faults can lead to fault currents (differential current |, ) also at normal operation condi-
tions. Such a fault current is measured as differential current |, , although there has no transformer fault oc-
curred.

Systematic faults can result of sources like

e Wiong values of the phase currents caused by singlessided no-load currents (magnetising currents),

e Wirong angles and values caused by different folerances of the CTs used,

e Wiong values caused by inaccurate adaption of the main CT (nominal CT data) to the transmission rafio
of the transformer,

e Sometlimes additional wrong values can be the cause, when the voltage fransmission ratio is changed due
to the use of a fap changer. Here it is possible that tolerances of the fransmission rafio can lead to devia-
fions between the reference value and the actual value of the existing voltage fransmission ratio. The posi-
fion of the tap changer can be identified either via BCD encoded wiring of the digital inputs or via an
analogues input.

The pickup current |, of such interference effects has to be duly considered. Thus the quantity of the resulting
fault current depends on the operational conditions and so basically on the through-current 1.

A thorough study of the individual interferences and their effects as fault current is represented in the typical

fripping characteristic (real fault current characteristic) of a transformer. In the diagram (s. fig. 5.26) the real
fault current (differential current I, | to be expected is shown above the stabilising current |..
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A l,="f()

d, T fault currents

d, CT faults

| // Id, CT adaption + tap changer

\

Figure 5.52: Typical fripping curve in comparison to a physical caused primary fault current line

When a fault occurs within the protection zone, the measured differential current |, accumulates beyond the
operationally caused fault current. Therefore the tripping curve has to be above the real fault current curve by
the ratio of the desired sensitivity. This course of the tripping curve can be approximated by a simplified curve
consisting of three linear sections (I, Il and ).

The higher the tripping curve is adjusted, the higher the permissible differential current I, , whereas a low ad-
justed characteristic means an increased sensitivity. If the values set in the fripping characteristic lie below the
real fault current characteristic, then the systematic faults stated before can cause false frippings.

The static tripping characteristic of the differential protection function in the CSP2-T defines the segregation be-
tween fripping range and operating range and is represented by three lined-up straightline sections with dif-

ferent gradients.

The initial point and end point of the straightline sections are defined by the following setting parameters:

e Idmin): defines the value of a constant tripping current [, up to the crossing with the Il. or lll. straight-
line section of the static tripping characteristic

e [d(IsO): defines the fripping current [, for a sfabilising current I, = O (if Id, is set fo “0”)

o Idlls1): defines the fripping current [, for a stabilising current I, = 2 x In and

o Id(ls2): defines the fripping current [, for a stabilising current I, = 10 x In
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Id

Trip range

A RRMIITLNATIiihnhik

Static base line

operating range

\ \ -

[s1 =2 x1In [s2=10xIn
Is

Figure 5.53: Static tripping characteristic

If the tripping current |, would be sef very sensitively, nuisance tripping could be caused by merely systematic
inferference effects. Hence with increasing through-current |, the tripping current | has to be changed to a
higher value. This correction is realized by adjusting the stafic tripping characteristic above the Id[l,]; Id[l;,];
Id[l.,] parameters which determine the gradients in the characteristic sections (see Figure 5.53).
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Stabilisation against harmonics

The three straight lines/gradient sections (I, Il and Il are to be considered as an interpolation for static states
and so they represent an idealised approach. In reality, however, fransient effects and static harmonics can
be caused by

e certain fransient effects as well as
e cerfain operational conditions of the mains (caused by stafic and rotating components)

By certain transient processes, as for instance CT saturation, the current difference as well as the harmonics
can be increased without a fault having occurred in the profection zone. Consequently it is necessary fo em-
ploy stabilising measures also against harmonics which may lead to false frippings. By these stabilising
measures the protection function in the CSP2-T is not blocked but merely de-sensitised in correlation with the
detected occurrences. High current faults cause the protection function fo trip in any case.

In the CSP2-T harmonics are detected by a harmonic analysis. Transient occurrences are recognized via the
fransient monitor

Harmonics analysis

In the CSP2-T the differential current |, is formed directly out of the analogue tracks of the current measurement
af the line ends. Hence the differential current |, measured this way contains all the harmonics generated by
these occurrences. By the following “Discrefe Fourier Transformation (DFT)”, in the frequency range the har-
monic portions are filtered out of the differential current, their quantity defined and then comparison of the
threshold value defined by the relevant protection parameters with regard to stabilisation against harmonics is
carried out.

Defection of fransients by the transients monitor (gradient monitor)
The transients monitor of the CSP2-T monitors the transformer to be protected and the CT circuits for transient
behaviour of the phase currents. This transient behaviour can be evoked by

e line circuit closing at the high-voltage side of the transformer (rush effect]
e line circuit closing at a parallel, idle running transformer and
e saturation of the CT.

The procedure for detection of transients is as follows: In the course of the phase currents IdL1", Idl2’, IdL3’,
the max. gradient factor Ai/At is defined within a halfFwave and its peak value (phase current amplitudel i,
is measured. For valuation purposes both quantities are put info relation and are then evaluated together with
the sign of the max absolute slope. For an all sinusoidal phase current (first harmonic without higherfrequent

components), the ratio from max. gradient factor to phase current amplitude of the halfwave is:

|_Ai/AT|mox =]

lmox

The chronological course of the phase current is distorted by its higherfrequent components, caused by tran-
sient processes (e.g. circuitclosing). Consequently there is a higher value for the max. gradient factor in a
halfwave than for a relevant all sinusoidal first harmonic with identical amplitude:

|_A|/AT|mCIX

lmax

> 1

When a ,rush current” occurs there is a corresponding negative gradient factor in the positive halFwave and
vice versa. An inrush peak is stabilised by the 2™ harmonic. Stabilising measures, e.g. in rising the tripping
characteristic by the sef value of d[H,m], are only employed if an excessive positive gradient factor is de-
tected in the positive half-wave or an excessive negative gradient factor in the negative halve-wave. By these
indicators it can be distinguished between an internal or external fault current with CT saturation.
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Note

Figure 5.54: Example: Defection of CT saturation by means of the transients monitor

The critaria “Gradient Factor Ai/At" for positive and negative halfwaves is evaluated in a sign
corrected manner by the absolute value.

For evaluation of the criterion Gradient Factor Ai/At an auxiliary quantity m is ascertained, which is in propor-
max

fion to the ratio of the max. gradient factor to the phase current amplitude of the halfwave
| B Ai / AT |m0><
m ~—

and, dependent on the fransient process, may take on different values.

For the all sinusoidal phase current the result is:

‘_ Ai
At

Based on the ascertained ratio of the gradient factor Ai/At to the phase current amplitude of the halfwave a
relevant value is calculated for m which is known as fransient stabilisation factor.

max
max

=m=0!

For a phase current with higherfrequent components the result is
_A
At

max |=m>01
max

Note

fion function is reduced temporarily.

The transient stabilising factor m is the indicator for defection of fransients and is a calculated quan-
namic increase of the sfafic tripping characteristic, by which the sensitivity of the differential profec-

fity! The value of the transient stabilising factor m is enfered info the calculation algorithm for the dy-
278
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For: = temporary dynamic rise of the static tripping characteristic!

Dynamic rise of the static tripping characteristic by means of stabilising factors (tran-

sient characteristic)

In order fo prevent false fripping caused by fransient processes, a stabilising factor is provided in the CSP2-T.
By this factor the tripping characteristic is temporarily risen dynamically when harmonics are detected so that
the operational range is extended. This refers to the stabilising factor d[H,m] which can be parameterised:

e d[H,m]: absolute rise of the sfafic tripping characteristic for m = O by the value set for d[H,m]
or when harmonics are detected (2", 4" or 5" harmonic).

Hence if, for instance, a fransient process is defected (m > O), it is switched over to the transient characteristic
by the CSP2-T, i.e. the static fripping characteristic is shifted in direction higher trip values in correlation with
the infensity of the transient processes which falsify the measurement.

The static tripping characteristic = f{ld min; Id[IsO]; Id[ls1]; Id[Is2]) is then risen by the absolute value adjusted
by d[H,m] : Characteristic = f{ld min’; Id[IsO]’; Id[Is1]’; Id[Is2]').

A
Id
s> —A1N1-1NNNNNIMIDIDDDD/1|]VNVNV|VDVIUNNY]Y
Triprange @ LS Id[ls2]’
******** Id[ls2]
|
|
|
|
|
i
i operating range
|
|
****** 1
|
([ e —— }
Id[l
Al A== d[ls1] |
Id min - } |
Id[Iso] 1 | >
| \
fs1=2xIn ls2 = 10 x In Is

Figure 5.55: Dynamic rise of the static tripping characteristic
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Note
Rise of the sfafic tripping characteristic by the stabilising factor dfH,m] is only temporary, i.e. if the
fransient stabilising factor drops fo the value m = O for instance, then the dynamic characteristic
changes back to the sfatic tripping characteristic.
In case of stabilization by harmonics this stabilization will occurfor at least 4 periods, in case of sto-
bilization by slope defection this stabilization will occur for at least 5 periods.

Unstabilised high-set differential current profection step Idiff>>

Irespectively of the set static tripping characteristic and stabilising factors d[H,m], a pickup value for a max.
differential current Idiff>> can be adjusted and results in undelayed fripping when exceeded. This profection
step is referred to as high-current differential step Idiff>> and only trips upon faults within the protection zone.

A
ld
iy RN R R R T iTH IR TH T T TiTiT TH T TH T T HTOTTHH ks  d hrtr:: y
Trip range

[ R TR —_—_—_—_—_—_ _—_
|
| High set differential
| current protection
| Idiff> >
|
|
|
|
|
|
|
|
|

5] - NN\ i Operating range

Id min-——————— | |
d[lso] ! |
| | >
Is1 =2 xIn Is2= 10 xIn
Is

Figure 5.56: Unstabilised high set differential protection step Idiff>>
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Differential protection Id>
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Alarm: 1d>
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Figure 5.571ogic diagram of the phase current differential protection function Id>
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Parameters

,Function”
The differential protection function is generally activated with the sefting , Function = Active”. But this differen-
tial protection function can only become active if it is not blocked.

,ex Block”

This parameter can only become effective in cooperation with the digital input function ,Prof. blocked”. With
an active status of this input function, the levels of the differential protection which are sef to ,ex block = ak-
tive” are blocked.

Jripbloc” (Blocking the circuit breaker (CB] OFF command)

Here only the OFF command for the CB is blocked. The signals “Trip XY” and “General Trip” are, however,
generated affer the tripping delay time has elapsed. These messages are available as output messages for

LED indication, for processing via signal relay or as signals (data points) for communication with the control
system.

,Applications” (selection of equipment to be protected)

The CSP2-T can be employed for tansformators as well as for generators in one respect and also for short
lines and short couplings (bus bar short links). Because the transformer vector group is not taken info account
when used as generator differential profection, line differential protection or as differential protection for short
links, the protection algorithm has to be adapted to the equipment to be protected.

Adjustments:

,Transformer”: Used as fransformer differential protection. For this application the transformer vector group s
taken info account in the profection algorithm.

,Line” : This adjustment is used for the protection of equipment where the transformer vector group is
not fo be considered. This applies to generators, short lines or short links.

“Id min”, “Id(IsO)", “Id(ls1)" and “Id(Is2) *" (Parameters for definition of the static tripping characteristic)
As to the differential profection function the stafic tripping characteristic is defined by four points:

“Id min”: this parameter defines the constant pick-up value for the differential current [, for a stabilising current
between I, = O linitial point of the first straight line section of the sfafic tripping characteristic) and
ly=2xIn.

“Id(IsO)":  this parameter defines the pick-up value for the differential current Id if the stabilising current is zero:
“I, = 0" linitial point of the first sfraight line section of the static tripping characteristic).

“Idfls1)": this parameter defines the pick-up value for the differential current Id if the stabilising current is twice
the rated current: “ I, = 2 x In” (break point of the pick-up characteristic).

“Id(ls2)": this parameter defines the pick-up value for the differential current Id it the stabilising current is ten
times the rated current: “ I, = 10 x In" (second point for defining the second straight
line section of the pick-up characteristic).

,d[H,m]" (stabilising offset]

When harmonics are defected which were caused by transient or static processes, such as circuit closings or
CT saturation, the sfatic tripping characteristic is risen by the absolute quantity of the set factor d[H,m] for sta-
bilising purposes. This is either realized by the harmonics analysis where the component of ultro-harmonics is
measured d[H,m], or by means of the fransients monitor, where the transient stabilising factor m is the criterion
for the component of the harmonics; dfH,m].

"Stab.H2." (stabilisation against the 2™ harmonic)

The function of the phase current differential protection Id> can be stabilised against stationary and transient
components of the 2" harmonic at the differential current (e.g. rush effect]. For this purpose parameter
,Stab.H2" is either set to “active” or "inactive”.
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,H2.sta.” (stabilisation against stationary components of the 2™ harmonic)

If the general stabilisation against the 2™ harmonic is activated,there are two different thresholds per two dif-
ferent timespans f tra (affer energizing) and t > t fra per sfationary operation. The pick-up threshold for stabili-
sation against stationary components of the 2™ harmonic is set with parameter ,H2.sta”.

,H2.tra.” (stabilisation against fransient components of the 2" harmonic)

If the general stabilisation against the 2" harmonic was activated, it can be segregated whether the stabilisa-
fion should apply fo sfationary, fransient or stationary and transient components. The pick-up threshold for
temporary stabilisation against transient components of the 2 harmonic is set with parameter ,H2.tra”.

"Stab.H4." (stabilisation against the 4th harmonic)

The function of the phase current differential protection Id> can be stabilised against stationary and transient
components of the 4" harmonic at the differential current (e.g. rush effect]. For this purpose parameter
"Stab.H4. " is either set to “active” or “inactive”.

"H4.sta.” (stabilisation against stationary components of the 4" harmonic)

If the general stabilisation against the 4" harmonic was activated, it can be segregated whether the stabilisa-
tion should apply to stationary, transient or stationary and transient components. The pick-up threshold for sta-
bilisation against stationary components of the 4" harmonic is set with parameter “H4.sta”.

"Stab.H5." (stabilisation against the 5th harmonic)

The function of the phase current differential protection Id> can be stabilised against stationary and transient
components of the 5" harmonic at the differential current (e.g. rush effect). For this purpose parameter
"Stab.H5. " is either sef to “active” or "inactive”.

,HS sta.” (stabilisation against stationary components of the 5th harmonic)

If the general stabilisation against the 5™ harmonic was activated, it can be segregated whether the stabilisa-
tion should apply to stationary, transient or sfationary and transient components. The pick-up threshold for sta-
bilisation against stationary components of the 5" harmonic is set with parameter “H5.sta”.

"H5.tra.” (stabilisation against transient components of the 5th harmonic)

If the general stabilisation against the 5" harmonic was activated, it can be segregated whether the stabiliso-
fion should apply fo sfationary, fransient or sfationary and transient components. The pick-up threshold for
temporary stabilisation against fransient components of the 5th harmonic is set with parameter “H5.tra”.

"t frans” (stabilisation against fransient components of the 2nd and 5th harmonic)

With parometer 1 trans” the fime for temporary transient stabilisation of the differential protection funcfion Id>
is defined to indicate when the threshold value for ,H2.tra” and ,H5.tra" is exceeded.

During “t trans” the harmonics contents monitored a value against the transient threshold.

“Crossbl.” ["Crossblock” function)
With this function it is possible fo use a different technique for stabilisation of the phase-selective differential
protection function Id>.

Adjustments:

“active”: When this function is selected and harmonics are detected in only one of the line conductors, the
phaseselective differential protection function Id> is also jointly stabilised for the other two line
conductors, i.e the characteristics for the two other line conductors are also risen.

“inactive”: When this function is selected and harmonics are detected in only one of the line conductors, the
phase-selective differential protection function Id> is just temporarily stabilised for that line conduc-
for where the harmonics have been discovered. The characteristics for the other two line conduc-
fors will not be risen.
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"Sl.mon” (gradient monitor or fransients monitor)

The transients monitor does not only serve for the analysis of harmonics according to the ,Discrefe Fourier
Transformation (DFT)” but also for defection of tfransient processes and recognition of their internal or external
sources. The function of the transients monitor can be activated or deactivated by the parameter ,Sl.mon.”.

,SLlimit” (gradient limit)

When the transients monifor is set to “actfive”, the degree of the gradient which serves as reference value for
inifiation of the stabilisation is set by parameter “Sl.limit". The setting “Sl.limit = 100%" indicates that the set-
fing for stabilisation is very sensitive. The higher the selected percentage, the more insensitive the CSP2-T be-

comes as to sfabilisation by the transients monitor.
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Parameter

Function

ex block

trip bloc
Applic.

Id min

Id(IsO)
Id(lsT)
d(ls2)

d(H, m)

Stab.H2

H2 sta

H2.tra

Stab.H4

H4 sta

Stab.H5

H5 sta

H5 tra

t frans

Crossbl.

Setting/
Setting Range

active”

,inactive”

active”

Jinactive”

,active”
inactive”
Trafo

Cable
0.1...1 xIn

0.1...1 xIn
0.2..2 xIn
2.0...8xIn

0...8 xIn

Active

Inactive
10...50 %

10..25 %
Active

Inactive

10...50 %
Active

Inactive
10...50 %

10...25 %

50...120000 ms

Active

Inactive
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Phase Current Differential Protection Id>

Description

Differential protection function is activated
Differential protection function is de-activated

Differential profection function is ineffective when the input function “Pro-
tect.Block” is active

Differential protection function is effectife irrespectively of the
input function “Protect.Block” sfate

OFF command o the local CB is blocked

OFF command to the local CB is issued

Application for “Transformer” as object to be protected

Application for short “Lines/Cabel/Bus Bar” as object to be protected

Constant minimum pick-up current{differential current) for a stabilising
currentup fo ls = 2 x In

Starting point of the static tripping characteristic when Is = O
Breaking point of the static tripping characteristic when Is = 2 x In
Value of the sfafic tripping characteristic when Is = 10 x In

Stabilising factor for rising the static tripping characteristic in case of
stationary or fransient harmonic components, which are ascertained by
Fourier analysis [H) or transients monitor (m).

Stabilising of differential protection function Id> against stafionary or tran-
sient components of the 2nd harmonic at the phase current [e.g. rush-
effect)

Threshold (2" harmonic - basic wave ratio) for stabilising the protection
function Id> against stationary 2" harmonic.

Threshold (2nd harmonic — basic wave ratio) for temporary stabilisation
of the protection function Id> against transient 2* harmonic.
Stabilisation of the differential protection function Id> against stationary
or transient components of the 4" harmonic at the phase current (e.g.
CT saturation).

Threshold [4th harmonic — basic wave ratio) for stabilising the protection
function Id> against stationary 4" harmonic.

Stabilisation of differential protection function Id> against stationary or
fransient components of the 5" harmonic at the phase current (e.g. frans-
former overexcitation).

Threshold [5th harmonic — basic wave ratio) for stabilising the protection
function Id> against stationary 5" harmonic.

Threshold (5th harmonic — basic wave ratio) for temporary stabilisation
of the profection function Id> against transient 5th harmonic.

Time of temporary stabilisation of the differential protection function Id>
when thresholds for ,H2.tra” and ,H5.tra" (transient harmonic) are ex-
ceeded.

Phase overlapping stabilisation of the differential protection function Id>

Phase selective stabilisation of the differential profection function Id>

Pre-Setting

inactive”

Jinactive”

inactive”

Trafo

0.1 xIn

0.3 xIn
1.0xIn
40xIn

0.0xIn

inactive

30

15

inactive

30
inactive

C
30

15

1000 ms

active

Step Range

0.001 x In

0.001 x In
0.001 x In
0.001 x In

0.00T x In
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Function

ex block

Tripbloc.

ld>>

Sl.mon.

S limit

,active”

,inactive”

active”

,inactive”

,active”

inactive”
2.0..30xIn

,active”

inactive”

100 ... 500%

High Phase Current Differential Protection Id>>

Differential protection function is activated
Differential protection function is de-activated

Differential protection function is ineffective when the input function
Protect. Block.” is active

Differential protection function is effective irrespectively of the input
function ,Protect. Block.” state.

OFF command to the local CB is blocked
OFF command to the local CB is issued

Unstabilised high phase differential step:
Pickup value of the differential current based on the rated current

Transients monitor is activated
Transients monitor is de-activated

Gradient limit when the transients monitor (gradient monitor) inifiates
stabilisation against CT saturation (femporary rise of the stafic charac-
feristic by the value adjusted at d[H,m]).

Table 5.37: Phase current differential protection Id
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,inactive”

,inactive”

inactive”

10 x In 0.001 x In

1

,active’

500% 1%
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5.7.3.4 Restricted earth fault (REF) Ide>

Description

This profection principle is based on a restfricted earth fault scheme which only can be used in systems with
an earthed star-point. Here the measured earth current le is compared to the zero current lo (cumulative cur-
rent) formed by the acquired phase currents. The protection facility reacts when a defined threshold value is
exceeded.

This way an earthfault detection is provided for a defined winding end and so the section where the earth
fault has occurred can be disconnected very quickly and selectively.

Principle of the restricted earth-fault function

Measured by the CSP2-T are the earth current, e.g. via a cabletype CT, at the star point of the selected
winding end and the phase current via separate CT's. Firstly the measured phase currents are used to calcu-
late the zero current lo.

Important
The accuracy of the zero current lo determination depends significantly on the tolerances of the
phase current CT.
This correspondingly applies to the Holmgreen Connection for measuring the earth current le (in-
stead by using the cable-type CT), but because of its higher accuracy the cabletype CT is to be
preferred to the use of the Holmgreen Connection.

()——— csP2-1

Figure 5.58: Principle of the restricted earth fault function

Resulting from the measured earth current le and the calculated zero current lo, the earth current difference
Alde is calculated in the CSP2-T and is then compared to the threshold value of the protective function Ide>.
The criteria

e value and
e phase angle

of the earth differential current are considered as trippping decision.
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Attention
e The necessary measuring values for the profective function Restricted earth fault Ide> can either be ob-
fained from the winding end W1 or W2 (see parameter ,Meas.loc” of chapter ,Tripping processing”).

e The frip command generated by the protective function Restricted earth fault Ide> can either be given to
both CBs (W1 & W2) or to only one CB (W1 or W2) of the winding ends (see parameter , Trip loc” of
chapter ,Tripping processing”).

Note
Please be aware that the protective function Restricted earth fault Ide> solely can be applied to the wind-
ing end which builts the earthed neutral point.

A
lde
e AR R R T S  — — —~—_—~_—«~<«R«<"T T — T — — T A L
Trip range

FHE ATk i  k:nsn n e
|
|
! High set differential
| current protection
| Ide>>
|
|
|
|
|
|
|
|
|
I Operating range

lde[ls1] F === | P 9 9

lde min-—————— | |
[de[lso] ! |
| | >
Is1=2xIn Is2=10xIn
Is

Figure 5.59: Unstabilised high set differential protection step Ide>

Parameters

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an active status of this input function, the levels of the restricted earth fault function which are sef to ,ex block
= aktive” are blocked.

"fripbloc” (blockage of the OFF command for the power switch)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay, a "Trip:
XY message and the message 'General trip" are nevertheless generated and are available for the communi-
cation fo the SCADA as output messages of the LED display, the further processing via signal relays or as
messages (data points).
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The tripping blockage can, for example, be used for detection of direction without a fripping command to the
circuit breaker (only display).

“Ide min”, “Ide(sO)", “Ide(s1)" and “Ide(s2)" (Parameters to define the static fripping characteristic)
As to the restricted earth fault function the static tripping characteristic is defined by the following points:

“Ide min": this parameter defines a constant pick-up value for the earth differential current |, for a stabilizing
current between I, = O (initial point of the first straight line section) and I = 2 x In.

“Ide(lsO)": this parameter defines a pick-up value for the earth differential current |, if the stabilizing current is
zero: "I, = 0" (initial point of the first straight line section of the sfafic tripping characterisfic).

“Ide(ls 1)" this parameter defines the pick-up value for the earth differential current [, if the stabilizing current
is twice the rated current: ‘I, = 2 x In”. [inflexion point of the static tripping characterisfic).

“Ide(ls2)" this parameter defines the pick-up value for the earth differential current [, if the stabilizing current
is fen fimes the rated current. “I; = 10 x In”. [second point for defining the second straight line section of the
static fripping characteristic).

de>>"
When this pick-up value for the earth differential current Ide is exceeded, an instantaneously operating high-
sef fripping is activated, irrespectively of the stabilizing current.
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Restricted Earth Fault Ide>

Setting/ L it
Parameter Seiting Menge Description Pre-Setting ~ Step Range
. active The restricted earth fault function is activated inactive”
Function
inactive” The restricted earth fault function is de-activated
ive" The restricted earth fault function is ineffective when the input function
el "Profec.Block” is actfive”
ex block
o The restricted earth fault function is effective irrespectively of the state of o
,inactive . S " Jinactive
the input function “Profec.Block
) ,active” OFF command to the local CB is blocked
Tripblock
,inactive” OFF command to the local CB is issued Linaktive”
\de min 0.05 1xn Constant minimum pick-up current (differential current) for a stabilizing 005xin 00071 xIn
current up fo Is = 2 x In
Ide(lsO) 0.05...1 xIn Starting point of the static tripping characteristic when Is = O 0.1 xIn 0.001 x In
Ide(ls1) 0.2..2x1n Breaking point of the sfafic tripping characteristic when Is = 2 x In 0.2 xIn 0.001 x In
Ide(ls2) 2.0...8xIn Value of the sfafic fripping characteristic when Is = 8 x In 2.0xIn 0.001 x In
High-Phase Restricted Earth Fault Ide> >
Function ,active” The high-phase restricted earth fault function is activated
,inactive” The high-phase restricted earth fault function is de-activated ,inactive”
five” The high-phase restricted earth fault function is ineffective when the in-
/acive put function “Protec.Block” is active
ex block
t active” The high-phase restricted earth fault is effective irrespectively of the tactive”
/nacive state of the input function "Protec.Block” /nacive
) ,active” OFF command to the local CB is blocked
Tripblock
,inactive” OFF command to the local CB is issued ,inactive”
des> 20 20 xn Unstabilized high-phase restricted earth fault: Pick-up value of the earth 20xn 0.001 x In

differential current based on the rated current

Table 5.38: Restricted earth fault protection
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5.7.3.5 Phase current Inrush supervision IH2

Description

When a transformer is connected o a power supply system this normally causes a high current inrush (rush ef-
fect) which can be very different in the individual line conductors in terms of time behaviour and quantity. An
increased portion of the 2 harmonic in the phase currents is a typical sign for a current inrush. Dependent on
the adjusted threshold value, the time-overcurrent protection (back-up protection), for instance, can be started
by such a high current inrush and cause the circuit breaker(s) o trip. But these conditions should absolutely be
prevented fo have the power supply not unnecessarily inferrupted.

In order to distinguish between an current inrush and a fault current, the relation of the 2 harmonic to the ba-
sic wave (17 harmonic) | H2/1 H1 is used as protfection criterion in the CSP2-T. When the adjusted value is
exceeded, the ftime-overcurrent protection functions I> and I>> are blocked until the threshold value of

I H2/1 H1 is undershot again. Only the line conductor the 2™ harmonic was detected in will be blocked; but
it is also possible to adjust a 3phase blocking if a temporary phase overlapping blockade of all three line
conductors is required.

The time-overcurrent profection is blocked irrespectively whether the blocking was intended to be phase selec-
five or phase overlapping, but this applies only up to a certain adjustable maximum current value of the basic
wave. Should the adjusted value be exceeded, it is likely that a powerful fault current has occurred in the
fransformer.

Block diagram
The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

IH2 X blocked

Meas.loc IL1 H2 inrush detection Alarm: IH2
wiw2
i 1H2
L1 W1 !
[owt > | 12 T [R2book L >
[ ; 29
L2 W1 !
i > {1z block L2 >
h —e; . 2 1H2 block L2
IL3 W1 i
l N D) 2 b 1H2 block L3
T A {IH2 block L3 >
X <

Prot.blocked n

Figure 5.60: Block diagram of inrush phase current supervision | H2
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Important
e For the function phase current inrush supervision | H2 the required phase current measuring val-
ues can be obtained either from winding end W1 or W2. Parameter “Measuring location, see
chapter “Tripping processing”.

Parameters

,Function”
The phase current inrush supervision | H2 is generally activated with the sefting “Function = active”. But the
supervision | H2 can only become effective if it is not blocked.

,ex block”

This parameter is only effective together with the digital input function , Profection blocked”. If the profection
parameter ,ex block. = active” is set and the digital input function is activated, the inrush phase current super-
vision | H2 is blocked!

I H2 tra” (threshold value for blocking of I> and I>>)

This is the parameter for setting the limiting value for the relation of the 2nd harmonic fo the basic wave
(1st harmonic) | H2/1 HT which applies for blocking the tripping of the overcurrent time protection functions
I> and [>>.

I HT max” (Maximum value of the basic wave for blocking of I> and >>)

This parameter is used to define the maximum value of the phase current basic wave up to which the inrush
phase current supervision | H2 is to be effective. When this limiting value is exceeded the overcurrent time
profection functions /> and I>> frip in spite of the inrush phase current supervision | H2.

,Crossbl.” (phase-overlapping, temporary blocking of I> and [>>)

This function enables a different approach for blocking the phase-selective overcurrent time protection func-
fions I> and I>> when phase-specific fransient harmonics (2™ harmonic) occur in the phase current whilst the
start-up is in progress.

Adjustments:

,active”: When this function is selected and parts of the 2nd harmonics are defected in only one of the line
conductors, the other two line conductors are also temporarily blocked by tripping of the phase-
selective overcurrent time profection functions 1> and [>>.

Linactive”: When this function is selected and parts of 2nd harmonics are defected in only one of the line
conductors, the phase-selective overcurrent time proftection functions I> and I>> are only temporar
ily blocked for that line conductor the harmonics were found in, the other two line conductors re-
main unblocked.

,imax CRBL" (time of phase-overlapping blocking of I> and >>)
By this adjustment the fime of the phase-overlapping blocking of I> and [>> is defined.
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Parameter

Function

ex block

| H2. tra

I H1 max.

Crossbl.

tmax CRBL

Setting/
Setting Range

active”

Linactive”

,Qactive

inactive”

5..40 %

0.2..20 x In

active”

inactive”

0...30000 ms

Phase Current Inrush supervision I H2

Description

The phase current inrush supervision | H2 is actfivated
The phase current inrush supervision | H2 is de-activated

The phase current inrush supervision | H2 is ineffective when the input
function ,Protect.Block.” is active

The phase current inrush supervision | H2 is effective, irrespectively of the
input function ,Profect.Block.” state

Threshold value for trip blocking by the protection functfions > and I>>
with reference fo the relation of | H2/I H1.

Maximum value of the basic wave of the phase current, based on the
rated transformer current up to which frip blocking for the protection func-
tions I> and I>> is effective.

Phase-overlapping blocking of 1> and I>> is activated.
Phase-overlapping blocking of I> and I>> is de-activated.

Time for phase-overlapping blocking of I> and I>> by funcfion ,3-P
Block”.

Table 5.39: Parameters for phase current inrush supervision | H2
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Pre-Setting

Linactive”

Jinactive”

10 %

5xln

O ms

Step Range

0.1%

0.001 x In
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5.7.3.6 Earth current inrush supervision leH2

Description

When a transformer is connected o a power supply system this normally causes a high inrush current (rush ef-
fect) which can be very different in terms of time behaviour and quantity in the individual conductors. If a sfar
point is connected af the winding end, a cumulative current (earth current] will be formed by the unbalanced
current inrush; this cumulative current can be detected by a coretype transformer. An increased portion of the
2" harmonic in the phase current is a typical sign for such an current inrush. Dependent on the adjusted
threshold value, the earth time-overcurrent protection (e.g. as backup protection) can be started when an
earth current inrush is comparatively high and cause the circuit breaker(s) fo trip. But these conditions should
absolutely be prevented so that the power supply is not unnecessarily inferrupted.

In order to distinguish between an earth current inrush and a fault current, the relation of the 2" harmonic to
the basic wave (17 harmonic| leH2/leH1 is used as protfection criterion in the CSP2-T. When the adjusted
value is exceeded, the earth time-overcurrent protection functions le> and le>> are blocked untfil the threshold
value of leH2/leH1 is undershot again.

Block diagram
The block diagram shown below represents the functional correlation between data acquisition, parameters
and the subsequent issue of messages and the OFF command.

Meas.loc
W1 /w2 /7
leH2
Y 25 leH2 hy
! S [1 et

leH2 block E

]
£

R
b

leH1min.

ol

|

;

Prot.blocked

Figure 5.61: Block diagram earth current inrush supervision

Important
e For the function earth current inrush supervision leHZ2 the required phase current measuring values
can be obtained either from the winding end W1 or W2. (Parameter Measuring Location; see
Chapter “Tripping Assignment”.
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Parameters

,Function”
The earth current inrush supervision leH2 is generally activated with the setting “Function = active”. But the su-
pervision leH2 can only become effective if it is not blocked.

,ex block”
This parameter is only effective together with the digital input function “Protection blocked”. If the protfection

parameter “ex block = acfive” is set and the digifal input function is activated, the earth current inrush profec-
tion leH2 is blocked!

“leH2 tra” (threshold value for blocking of le> and le>>)
This is the parameter for setting the limiting value for the relation of the 2™ harmonic to the basic wave (17 har
monic) which applies for blocking the tripping of the earth current time profective functions le> and le>>.

Je H1 max” [maximum value of the phase current basic wave for blocking of le> und le>>)

This parameter is used fo define the maximum value of the phase current basic wave up to which the earth
current inrush supervision leH2 is to be effective. VWhen  this limiting value is exceeded, the earth current time
protective functions le> and le>> trip in spite of the earth current inrush supervision leH2.

Earth Current Inrush Supervision leH2

Seiting/ Setting

P f Descripi Pre-Setti Step R
arameter Range escription re-Setting ep Range
Function "active” The earth current inrush supervision leH2 is activated
“inactive” The earth current inrush supervision leH2 is de-activated “inactive”
Yoctive” The earth current inrush supervision leH2 is ineffective when the input
function “Profec.Block.” is active
ex block
v The earth current inrush supervision leH2 is effective, irespectively of the o,
inactive ) T 7 Linaktive
status of the input function “Protec.Block
Threshold value le H2/le H1 for trip blocking by the protective functions
le H2 tra 5..100 % o / [PESSAEHEAS HRES] 10 % 0,1%

le> und le>>

Maximum value of the phase current basic wave, based on the rated
leH1 max 0,2...10xIn  transformer current up to which trip blocking for the protective functions 5xIn 0,001 x In
le> and le>> is effective.

Table 5.40: Parameters for earth current inrush supervision leH?2
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5.7.3.7 Phase time-overcurrent protection I>, I>>

Description

The phase time-overcurrent protection in the CSP2-T can be used as backup protection for the main protfection
function i.e. the differential profection, but can also be utilized to protect downstream incoming feeders. The
phase time-overcurrent profection in the CSP2-T is divided into the following two phase current profection
functions:

e Phase overcurrent protection 1>
e Phase shortcircuit protection [>>

In the following table are shown: the number of protective elements of the phase overcurrent profection func-
fions, the possibility for adjusting the directional control of the tripping function for the circuit breaker(s) and
the tripping characteristics available.

Functions Of The Phase Time-Overcurrent Protection

Tripping Characteristic

Protection Function Protective Step Directional Tripping Control
I>F Forward or non-directional
Phase Overcurrent Protection DMT/IDMT
I>B Backward or non-directional
I>>F Forward or non-directional
Phase Short-Circuit Protection IDMT
>>B Backward or non-directional

Table 5.41: Overview of the phase time-overcurrent profection functions

Phase current inrush supervision | H2

This function can be used to distinguish between an current inrush and a fault current in the component (see
Chapter “Phase current inrush supervision | H2"). The portion of the 2" harmonic in relation to the basic wave
of the phase current which is typical for circuit closing is monitored by this protective function. Each element of
the phase time-overcurrent protection can be blocked if the adjusted threshold valve is exceeded. Dependent
on adjustment of the phase current inrush supervision | H2, the blocking can be either phase-selective |(i.e. for
the line conductor the phase current inrush protection | H2 became active) or phase-overlapping (meaning
jointly for all three line conductors).

For each element of the phase time-overcurrent protection I>F, I>B, I>>F and [>>B a relevant parameter is
available for activating the phase current inrush supervision | H2.

Dynamic elevation of the tripping characteristic

Another possibility to prevent false fripping of the CB during circuit closing is to temporarily elevate the frip-
ping characteristic of the activating time-overcurrent protection element dynamically. This function is infegrated
in each element of the time-overcurrent protection I>F, [>B, I>>F and [>>B.

The dynamic elevation of the characteristic can only become effective together with the input function
,dyn.PilUp”. This input function can be activated either via a digital input or by the adjustable logic functions
(SLLOGIC).
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Parameter
-PiUp inc-

active

inactive

State circuit
breaker

ON—

OFF

State input function
-dyn.pi.up-
ON —

OFF

Level
threshold I>F

Increased level —]

Normal level

I>F x I>F x
PiUp fac PiUp fac
— -t PiUp- <— — -t PiUp- —
Start -t PiUp- Start -t PiUp-

Figure 5.62: Block diagram of dynamic elevation of the tripping characteristic

Block diagram

The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

Crossbl/
ANSIS0H
51H

IH2 X blocked

IH2 block L1
IH2 block L2
IH2 block L3

[CB man.on

Rev interlock n

Alarm: I>F

Figure 5.63: Block diagram phase time-overcurrent proefection I>, >>
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Attention

For the phase fime-overcurrent profection I> and [>> the required phase current measuring values can be ob-
tained either from winding end W1 or W2 . (Parameter ,Measuring Location”; see Chapter ,Trip Process-
ing").

For the phase time-overcurrent protection I> and I>> applies that the OFF command can be issued either to
both of the CBs (at W1 & W2) or alternatively to only one of the two CBs (at W1 or W2) at the two wind-
ing ends. (Parameter , Trip.Locat.”; see Chapter ,Trip Processing”).

Parameters

In the parameter setting of the time overcurrent protection a large possibility of variation of the setting parame-
ters results. After the selection of the tripping characteristic and determination of the direction, only the relevant
parameters appear in the display.

Note
e Ifthe fault is close to the measurement point, the reference voltage can collapse and a direction
decision is thus no longer possible. In this case, the CSP2 has recourse to the last measured
value of the corresponding reference voltages, which is available for 10 s.
e I the measured angle deviates from the set characteristic angle by more than + Q0°, the protec-
fion detects a reverse direction. For each of the three protfective functions, a separate angle can
be set.

Characteristic ,MTA” ("Maximum Torque Angle” for directional phase overcurrent time protection)

The angle between phase current and the reference voltage which applies to the normal forward direction
can be specified with this entry. For tracing the direction of the energy flow, the CSP2-T always uses the fol-
lowing reference quantities, irrespectively of the voltage transformer connection.

Reference Quantities for the Directional Feature

PborseemCur- Winding Reference Voltage Descripion
ILT W1 U 23 W1 Line conductor voliage between phase 12 and phase L3 at winding end W 1
IL2 W1 Wi U 31 Wi Line conductor voltage between phase L3 and phase L1 at winding end W1
IL3 W1 Ul12 Wi Line conductor voliage between phase L1 and phase L2 at winding end W 1
ILT W2 U23 W2 Line conductor voltage between phase L2 and phase L3 at winding end W2
IL2 W2 W2 U3l w2 Line conductor voliage between phase L3 and phase L1 at winding end W2
IL3 W2 Uil2 w2 Line conductor voltage between phase L1 and phase L2 at winding end W2

Table 5.42: Overview of the phase overcurrent fime protection functions

Important

When the phase time-overcurrent protection is directional it is important that the measuring values of the
phase current and the necessary measuring values of the reference voltage are acquired at the same winding
end, otherwise a distinct directional decision is not possible. Acquisition of the reference voltages is based on
the sefting of parameter , VT loct.” (see Chapter ,Field Parameter”).

Options for directional determination of the energy flow

For the directional phase time-overcurrent protection the correlation between the voltage measuring location
(system parameter , VT Loct.” in menu ,Field Parameter”), the measuring location of the phase currents (system
parameter ,Measuring Location” in menu , Trip Processing”) and the CB positions is explained in the following
fable. Furthermore it is assumed that the two bus bars (,U,,, " and ,U,,, ") are live (application as coupling
transformer).
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Setting of Parameter «VT

loct.» in Menu: «Field Pa- «Meas.loc.» in Menu : tect.Parameter «<Di-  CB1 Position CBZ2 Position  Directional Determination
rameter» «Trip Processing» rection»

OFF OFF Not possible
AT "aclive” ON OFF Possible

"W1 Busb.” OFF ON Not possible
ON ON Possible

"“W2" "inactive” ON/OFF ON/OFF Not possibleh

OFF OFF Not possible
NI @ v ON OFF Possible
"W T Wi active OFF ON Possible
ON ON Possible

"W2" “inactive” ON/OFF ON/OFF Not possible

"“W1" "inactive” ON/OFF ON/OFF Not possible

OFF OFF Not possible
"W2 Busb.” "W octive” ON OFF Possible
OFF ON Possible
ON ON Possible

"W1" “inactive” ON/OFF ON/OFF Not possible

OFF OFF Not possible

"W2 Tr" W Yactive" ON OFF Not possible
OFF ON Possible
ON ON Possible

Directional Feature

Sefting of System Parameter

Table 5.43: Directional feature for the phase overcurrent protection

Setting of Pro-

Vi
2, leading ‘ max. sensitivily
= V12
= .
= 0
RN — ’
= characteristic angle
\ MTA)
Trip region = a forward direction
_____________ = ‘ | - /23
( reference voliage
V31 > for phase current 11 )
V3 V23 V2

No - Trip - region = re backward direction
Aé lagging

Figure 5.64: Characteristic angle MTA

,Function”
With the sefting "Function = active” the corresponding level of the fime-overcurrent profection functions is gen-
erally set info function. The protection stage can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in cooperation with the input function ,Prot. blocked”. With an ac-
five sfatus of this input function, the levels of the time-overcurrent profection which are set fo ,ex block = ak-
tive” are blocked.
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"fripbloc” (blockage of the OFF command for the circuit breaker)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay time, a
"Trip:XY" message and the message 'General trip" are nevertheless generated and are available for the
communication fo the SCADA as output messages of the LED display, the further processing via signal relays
or as reports (data points).

The trip blockage can, for example, be used for detection of direction without a trip command fo the circuit
breaker (only display).

'rev lock” (backward locking)

Each element can be temporarily blocked from external via a joint digital input (DI} with the assigned input
function »rev lock«. That is fo say, as long as the digital input is active, all the profection stages with parame-
ters set to "rev lock = active” are blocked (ineffective).

"direct.” (direction decision: with/without|
With this parameter the direction decision for a protection fripping can be actfivated separately for each level
in the event of a fault.
Settings:
,active”: The profective stages marked with the index "F” only trip in a forward direction!
The protective stages marked with the index 'B” only trip in a backward direction!
Linactive”:The protection stages are tripping without directional feature {undirected protection)

Note

If all six parameters “direct.” are set to »inactive«, the CSP2-T has six time overcurrent stages inde-
pendent of one another without a directional feature.
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"char X" (fripping characteristic)
For the profective functions of the time overcurrent protection the following tripping characteristics are avail-

able (classification to BS 142/ DIN EN 60255-3):

DEFT (Definite Time Characteristic): available for all stages of time overcurrent protection I>F, I>B, I>>F and
[>>B

,DEFT": currentindependent fripping delay after a defined time.

100 =
t I>F Lo1 —2m 50
10 = —
[t 1>B) b
(t I>>F) L 1
(NS R v ’

1
i '
[ 0.03

B>+ >>>
0.2 =—F— 40

o.1§— 417—

I/I>F —

(1/1>B)
(1/1>>F)
(I/1>>B)

Figure 5.65: Independent tripping characteristic (DEFT)
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INV (Inverse Time Characteristic): only available for time overcurrent protection I>F and I>B
For current-dependent tripping delay (INV) the CSP2 calculates the fripping time in the normed inverse trip-
ping characteristics as a function of the amount of overcurrent.

e NINV" Normal Inverse (Type Al

o VINV"  Very Inverse (Type B)

e EINV"  Extremely Inverse (Type C)
e LUNV”  long Time Inverse (Type D)

100
100
10 10
t char F
y = (t char B)
[s] = 20 s] t char F
R 14 (t char B)
R 1.0 20
\:\ — 0.8 1 14
| -
= 03 04
0.2 03
\\\ 0.2
0.1
0.1 o1
ol —rye 0.05
1 2 3 4 5678910 20 1 2 3 4 5678910 20
VLg —= Vg —=
(I/I>B) (I/ I>B)
Figure 5.66: Normal inverse (NINV) Figure 5.67: Very Inverse (VINV]
1000
1000
100
100
10
t char F
Us] tchar F sl (tchar B)
(t char B) 10 20
1 1.0
0.8
0.6
20 01
1.4 0.3
<1)Zg 02
0.1 8¢ !
0.4 0.1
03
on~o1] 005
0.01 0.1
1 2 3 4 5 6 780910 20 1 2 3 4 5 6 780910 20
I/I>F — I/I>F —
(I/-p) (VLp)
Figure 5.68: Extremly Inverse (EINV) Figure 5.69: long Time Inverse (LINV)
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The protection can be adapted fo the specific mains conditions and applications with these characteristics.
The adjustable tripping delay fe.g. "t I>F”) in the DEFT characteristic as well as the characteristic factor (time
multiplier, e.g. "t char F”) for the INV characteristics can be adjusted in wide ranges with fine pitches.

Phase current threshold of the protfection element (e.g. "I>F’)

In the currentindependent tripping characteristic (DEFT] and also in the currentdependent tripping characteris-
tic (INV) the profection stage stimulates as soon as the measured current exceeds this set value in at least one
phase. The fripping delay in the DEFT characteristics depends on the excess of current in the event of a fault.
It is calculated by the CSP2 via the characteristic as a function of the amount of overcurrent. The tripping de-
lay in the DEFT characteristic is not based on the amount of the overcurrent, but on an adjustable time, e.g.
tI>F.

In protection stages with direction defection and active directional function, the protection only trips if the cur-
rent flows in the corresponding direction and is larger than the set threshold.

Tripping delay of the protection stage for DEFT characteristic [e.g. 't I>F’)
For the tripping characteristic according to the DEFT characteristic, this parameter defermines the fripping de-
lay time of the protection stage by a defined time requirement (independent of current).

Characteristic factor — only for INV characteristics (e.g. "t char F’)

With the characteristic factor the required characteristic is defermined from the group of curves of the INV
characteristic (NINV, VINV, EINV or LINV), according to which the currentdependent tripping delay of the
protective stage is fo be calculated.

Reset time — only for INV characteristics (e.g. "t rst F’)

The tripping time calculation always considers the highest of the measured phase currents and is permanently
adapted to the current measured current values. That is to say, if the set current threshold is exceeded, a dy-
namic timer is started for the tripping delay time, the counting speed of which depends on the overcurrent. So
that the dynamic fripping time is not restarted every time the current fluctuates around the threshold point
('pecking fault’), a reset fime can be set. In this case, the tripping fimer is sfopped when the current drops be-
low the pick-up value. If it rises above the threshold shortly after, the tripping timer confinues with the counter
reading recorded. The CSP2 only deletes the tripping timer when the current is lower than the threshold time
for longer than the sef reset time.

With an independent characteristic (INV) no reset time can be set. Here, the fripping time is always reset
when the current drops below the threshold in all three phases.

.1 H2” ([phase current inrush supervision)
This is the parameter to activate the phase current inrush supervision | H2 for the relevant element of the phase
time-overcurrent protection I>F, I>B, I>>F and I>>B.

,PiUp inc” (dynamic characteristic elevation)
This is the parameter to activate the dynamic elevation of the characteristic temporarily for the relevant ele-
ment of the phase time-overcurrent protection I>F, I>B, I>>F and I>>B.

,PiUp fac” (dynamic characteristic elevation)

The level of the dynamic characteristic elevation is defined by factor ,Dyn.Fac.” For this purpose the tripping
characteristic (IDMT trip. characteristic) or the threshold value [DMT trip. characteristic) is multiplied by the ad-
justed value of ,PiUp fac”.

. PiUp “ (time of the dynamic characteristic elevation)

The dynamic elevation of the characteristic shall only last for the time of the CB circuit closing process. This
time period is adjusted with parameter ,t PiUp”.
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AR [Automatic Reclosing)

Fach threshold of the time overcurrent protection can activate the "automatic reclosing” after a protfection frip-
ping. For this, the seffing "AR = active” must be selected. With the default setting "AR = inactive” no AR is car-
ried out after the protective tripping.

JARFT” (AR fast frip)
This parameter is used fo activate a fast trip of the CB if the AR has been started in the event of a permanent
fault, without the set general delay time of the profection stage that gives an alarm [e.g. 't I>F”) being consid-
ered.
Settings:
,active”: The AR fast frip can become effective. The delay time of the activated protection element is not
considered.
Linactive”:The AR fast trip is ineffective. In the event of a permanent fault, the CB is tripped taking the
delay time of the activated profection element info account.

",

Tripping delay of the AR fast trip (e.g. "t I>FFT”)
Via this parameter, a delay fime for the AR fast frip can be set separately for each current protection stage.

Note
If a tripping delay time for the AR fast trip "t I>FFT" is used, ensure that this setting is selected smaller
than the general delay time of the protection stage [e.g. "t I>F”), as otherwise the CB would react
according to the general delay, the tripping delay time for the CB conforms to the ,t I>BFT” for the
time the AR fast trip is effective, it does not conform to the fripping delay time (e.g. ,t I>F) of the ac-
tivating protection stage!

N fIsFFT HI5F 11!

,FT at sh” temporal position of the AR fast trip)
This parameter determines affer how many auto reclosing attempts the fast frip is carried out.

Settings:

,0": [Fast trigger after stimulation of an AR-capable protection function
In the event of a fault, the first tripping of the CB is affer the set delay time for the AR fast fripping f I>FFT.
If the fault still exists during the first automatic reclosing attempt (17 shot), the CB trippings after the gen-
eral delay time of the protection stage [e.g. "t I>F’).

1" |Fast tripping in the first automatic repeat switch-on attempf)
In the event of a fault, the first trigger of the CB is after the general delay time of the protection stage
le.g. "t I>F"). After the expiry of the first break time (e.g. for a phase error: t DP1) there is the first auto-
matic reclosing affempt. If the fault continues to exist, the CB now trippings affer the set tripping delay
time for the AR fast tripping f I>FFT.

2": [Fast fripping in the second automatic reclosing attempt]
In the event of a fault, the first tripping of the CB s after the general delay time of the protection stage
le.g. "t I>F"). After the expiry of the first break time (e.g. for a phase error: t DP1) there is the first auto-
matic reclosing attempt (17 shot). If the fault confinues fo exist, the CB now also frippings after the gen-
eral delay time of the profection stage. After the expiry of the second break time [t DP2) there is the sec-
ond automatic reclosing attempt (2 shot). If the fault still exists now the CB trips after the set tripping de-

lay time for the AR fast tripping "t I>FFT".

”

,3"bis ,6”": The fast tripping is analogous to seffing "2" only at the automatic reclosing attempt (shof)
is carried out after the 3...6 th AR-attempt.

304 TD_CSP2-T_HB_06.05_GB



Note

For seffings exceeding "1", affenfion must be paid fo the fact that the AR function is accordingly set as

"multi-shot" that means that the number of shots is to be sef within the AR-submenu.
For multi-shot AR applications, specific circuit breakers must be used, possessing corresponding en-
ergy stores in order fo guarantee the automatic reclosing in a short time!

,SOTF" (Switch On To Fault - fast frip)

This parameter is used to activate a fast frip when switching the CB onfo a faully operating electrical equip-
ment, without the set delay fime of the activated protection stage [e.g. 't I>F’) having to be waited for.

The following block diagram makes the general way of working of the SOTF function clear:

SOTF-Parameter: "Function = active"

1
T

Current Protection.: Protection Alarm active } t I>Fso Command:
!

|74| "CB-OFF"

|0

Blocking Time: t g, runs

CMP1: Control Command "CB-ON"

SCADA: Control Command "CB-On"

active DI-Function: "Cmd.1 SG1 on" ————

active DI-Function: "Cmd.2 SG1 on" —————

active DI-Function: "Bypath1 CB on" ——— =

active DI-Function: "Bypath2 CB on" ———— SOTF-Fast Trip

Figure 5.70: Operating principle of the SOTF-Function

Note
The SOTF fast frip is not to be confused with the AR fast frip! Both functions work independent of one

another. Merely the blocking time “t rec” the AR function has an influence on the function of the SOTF

fast trip, as the latter is only to become effective when the CB is switched onto a fault via a con-
frolled command and not via an ARl If parameterized, a fast trip during a running AR is controlled
via the AR fast frip (see parameter "AR-FT" efc.).

Trip delay time of the SOTF fast frip (e.g. "t I>FSO”)
For the SOTF function a separate fripping delay time can also be set.

Attention
When using a trip delay time for the SOTF fast frip "t I>FSO” please ensure that this sefting is se-
lected shorter than the general delay time [e.g. "t I>F”) of the protection level (e.g. 't I>F”), as other-
wise the CB would trip after the general trip delay time of the activated protection stage.

. tI5FSO < tiI>F !
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Step

Parameters  Sefting/Seffing Range Description Presetting Reig Tolerance
,active” I>F stage is put info function ,active”

Function
,inactive” [>F stage is put out of function

active” OFF command to the local CB is being blocked

frip bloc , .,
Jinactive OFF command to the local CB is being issued Jinactive

[>F stage frips in forward direction only (direc-

active” -
! tional)

direct.
inactive” I>F stage frips in both directions [non-directional) inactive”

+3%
Pick-up value of the overcurrent related to the _3./ of he
0.001 x  adjustment
I>F 0.1..40 x In rated current 1 xIn
In volue or 1%

Disengaging ratio 97% or 0.5% x In

INV
5% NINV
t char F 0.05 2 Characterisfic factor; for INV characteristics only 1.0 0.01 +7.5%
VINV, LNV
+10% EINV
,active” Activation of phase current inrush protection | H2
IH? for the I>F- element
Jinactive” De-activation of phase current inrush profection | Jinactive”

H2 for the I>F- element

Pilp fac 1.00...8.00 Dynamic elevation factor of the tripping charac-
teristic
,active” By frip of the [>F stage the AR is started
Linactive” By trip of the I>F stage the AR cannot be started inactive”
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+1% or
+20 ms

SOTF ,active” SOTF function is put info active stafe
inactive” SOTF function is put info inactive stafe inactive”

Table 5.44: Setting parameters of the I>F stage

t I>FFT 0...10000 ms  Trip time delay for AR instantaneous trip O ms
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Parameters

Function

ex block

frip bloc

rev lock

direct.

char B

I>B

tI>B

t char B

trst B

IH2

PiUp inc

PiUp fac
t PiUp
AR
ARFT

t [>BFT
FT at sh.

308

Overcurrent protection stage: I>B (Backward direction or non-direction)

Sefting/Sefting
Range

,active”

inactive”

Lactive”

Jinactive

active”

,inactive”

Lactive”
inactive”

,active”

inactive”
,DEFT”
SNINV
JVINVY
LEINV”
NS

0.1...40 x In

30...300,000

ms

0.05 2

0...60,000

ms

active”
inactive”

active”

inactive”
1.00...8.00

0...
120000
active”
inactive”
active”

inactive”
0...10,000 ms

0"
"

Description

I>B stage is put into function
I>B stage is put out of function

I>B stage is ineffective when input function ,Protect.
Block.” is active

I>B stage is effective irrespectively of the
input functfion ,Profect. Block.” sfate.

OFF command fo the local CB is being blocked
OFF command fo the local CB is being issued

I>B stage is ineffective when the DI ,Backw. Inferl.”
Is active

I>B stage is effective irrespectively of the DI “Backw.
Interl.” state ”

I>B stage trips in backward direction only (direc-
tional)

I>B sfage trips in both directions (non-directional)
DMT characteristic

INV characteristic (normal inverse)

INV characteristic (very inverse|

INV characteristic (exiremely inverse)

INV characferistic (long time inverse)

Pick-up value of the overcurrent related to the rated
current
Disengaging ratio 97% or 0.5% x In

Trip time delay; for DEFT characterisfics only

Characteristic factor; for IMT characterisfics only

Reset time for infermittent phase faults; for IMT char-
acteristcs only

Activation of inrush phase current protection | H2 for
the |>B- element

De-activation of inrush phase current protection | H2
for the I>B- element

Activation of the dynamic elevation of the tripping
characteristic

De-activation of the dynamic elevation of the fripping

characteristic

Dynamic elevation factor of the fripping characteris-
tic

Dynamic elevation fime of the fripping characterisfic

By trip of the [>B stage the AR is started
By trip of the I>B stage the AR cannot be sfarted
AR instantaneous trip is put info funcfion

AR instantaneous trip is put out of function
Trip time delay for AR instantaneous trip

AR instantaneous frip at the first protect. trip via stage [>B

Presefing ~ Step Range  Tolerance
inactive”
inactive”
inactive”
inactive”
inactive”
,DEFT”
+3% of the
LN | e s | e
value or 1%
|N
DEFT
2000 ms 1 ms +1% or £20
ms
INV
+5% NINV
+/.5%
0.2 oLl VINV, LNV
+10% EINV
only INV
1000 ms s | 2R
adjustment
value
inactive”
inactive”
2.00 0.01
3000 ms 1 ms
inactive”
,inactive”
+1% or
O ms 1 ms 190 ms
0" 1
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Overcurrent protection stage: I>B (Backward direction or non-direction)

1 "
"

2 “
"

3 "
"

4

SOTF ,active”

,inactive”

1 15BSO 30...300,000
ms

AR instantaneous frip at the first auto. reclosing attempt

AR instanfaneous frip af the second auto. reclosing
attempt

AR instanfaneous frip at the third auto. reclosing at-
tempt

AR instanfaneous frip at the fourth aufo. reclosing at-
tempt

AR instantaneous frip af the fifth auto. reclosing attempt

AR instantaneous frip at the sixth auto. reclosing affempt

SOTF function is put info acfive sfate

SOTF function is put into inactive state ,inactive”

Trip time delay for the SOTF function 100 ms

Table 5.45: Sefting parameters of the I>B stage
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1 ms

+1% or
+20 ms
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Parametfers

MTA

Function

ex block

frip bloc

rev. lock

direct.

[>>F

tI>>F

IH2

PiUp inc
PiUp fac
t PiUp
AR

AR FT

t I>>FFT

FT at sh.

SOTF

t I>>FSO

Short-circuit protection stage: I>>F (Forward direction or non-direction)

Setting/Sefting
Range

0°...355°

,active”

,inactive”

active”

,inactive”

,active”

inactive”

,active”

inactive”

Lactive”

,inactive”
0.1..40x In

30...300,000

ms

active”
,inactive”

,active”

. o
,inactive

1.00...8.00
0...
120000
,active”
inactive”
active”
inactive”

0...10,000

ms
0"
"
2"
3"
A
=l
0"

active”
inactive”

30...300000

ms

Description

Typical angle between phase current and reference
voliage

I>>F stage is put info function
I>>F stage is put out of funcfion

[>>F stage is ineffective when input funcfion
Profect. Block.” is active

I>>F stage is effective irrespectively of input function
“Protect. Block."state

OFF command to the local CB is being blocked
Off command to the local CB is being issued

[>>F stage is ineffective when the DI ,Backw. Interl.” is
active

B

I>>F stage is effective irrespectively of the DI “Backw.

Interl.” state
I>>F stage frips in forward direction only (directional)

[>>F stage frips in both directions (non-directional)

Pick-up value of the overcurrent related to the rafed cur
rent
Disengaging ratio 97% or 0.5% x In

Trip time delay, for DEFT characteristics only

Activation of the inrush phase current protection | H2
for the I>>F element

De-activation of the inrush phase current protection |
H2 for the I>>F element

Activation of the dynamic elevation of the tripping
characteristic

De-activation of the dynamic elevation of the tripping
characteristic

Dynamic elevation factor of the tripping characteristic

Dynamic elevation fime of the fripping characterisfic

By trip of the I>>F stage the AR is started
By frip of the I>>F sfage the AR cannot be started
AR insfanfaneous frip is put into function

AR instantaneous trip is put out of function
Trip time delay for AR instantaneous trip

AR insfantaneous trip at the first protect. trip via stage I>>F
AR instantaneous frip at the first auto. reclosing atrempt
AR instantaneous frip at the second auto. reclosing attempt
AR instantaneous frip at the third auto. reclosing attempt
AR instantaneous frip af the fourth auto. reclosing aftempt
AR instantaneous frip at the fifth auto. reclosing attempt
AR instantaneous frip at the sixth auto. reclosing attempt
SOTF function is put into acfive state

SOTF funcfion is put into inactive sfate

Trip time delay for SOTF function

Table 5.46: Setting paramefers of the I>>F stage
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Presefing ~ Step Range  Tolerance
+3° of the
45° 1° adjustment
value
,inactive”
inactive”
Jinactive”
inactive”
,inactive”
+3% of the
v | @uen g | S
value or 1%
ly
+1% or £2
1000 ms 1 ms for iU
ms
,inactive”
inactive”
2.00 0.01
3000 ms 1 ms
inactive”
inactive”
+1% or
O ms 1 ms
+20 ms
0"
]
inactive”
+1% or
100 ms 1 ms
+20 ms
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Sefting,/Sefting
Range

[>>B stage is ineffective when input function ,Protect.

active” ) .
ox block ! Block.” is active i

[>>B stage is effective irrespectively of the
input function “Protect. Block.” stafe

[>>B stage is ineffective when the DI ,rev lock” is ac-

Parameters Description Presetting Step Range Tolerance

inactive” inactive”

active” :
tive
rev lock -
., I>>Bstage is effective irrespectively of the DI “rev g
Linactive B Linactive
lock” state
+3%
Pick-up value of the overcurrent related fo the rated ;36;;:1”?
[>>B 0.1..40 xIn  current 2 x1n 0.001 x In I o
olue or 1%

Disengaging ratio 97% or 0.5% x In

active”

IH2
De-activation of the phase current inrush protection |

H2 for the I>>B element

inactive” inactive”

Activation of the phase current inrush protection | H2
for the I>>B element
PiUp fac 1.00...8.00  Dynamic elevation factor of the tripping characteristic

,active” By trip of the [>>B stage the AR is started

Jinactive” By trip of the I>>B stage the AR cannot be started Jinactive”

+1% or
+20 ms

active” SOTF funcﬁon is put info active state
SOTF - P -

tI>>BFT ..10000 ms  Trip time delay for AR instantaneous trip

inactive” SOTF function is put into inactive state inactive”

Table 5.47: Setting parameters of the I>>B stage
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5.7.3.8 Earth overcurrent protection le>, le>>

Description

In the CSP2-T the earth overcurrent time protection is divided info the following two earth current profective
functions:

e Earth overcurrent profection le>
e Earth shortcircuit protection le>>

In the following table are shown: the number of profective elements of the earth overcurrent time profection
functions, the possibility for adjusting the directional feature of the tripping functions for the circuit breaker(s)
and the fripping characteristics available:

Functions of the Earth Time-Overcurrent Protection

Tripping Characteristic

Protection Function Protection element Directional Tripping Control
le>F Forward or non-directional
Earth Overcurrent Protection W trect DMT / IDMT
le>B Backward or non-directional
le>>F Forward or non-directional
Earth Shor+-Circuit IDMT
le>>B Backward or non-directional

Table 5.48: Overview of the earth fime-overcurrent protective functions

Attention
For a correct determination of the residual voltage, the correct measurement method (e-n winding or
calculatory defermination) must be assigned by the parameter “EVT con” in the field “field seffings” in
the parameter group of the residual voltage supervision.

Earth current Inrush supervision le H2

This function can be used fo distinguish between an current inrush and a fault current in the star point when
the transformer is asymmetrical loaded (see Chapter , Earth Current Inrush Supervision le H2"). The portion of
the 2" harmonic in relation to the basic wave of the phase current which is typical for circuit closing is moni-
tored by this profective function. Each element of the time overcurrent protection can be blocked if the ad-
justed threshold value is exceeded. The blocking function can be phase selective, i.e. for that line conductor
the , earth current inrush supervision le H2" became active.

For each element of the earth time-overcurrent protection le>f, le>B, le>>F and le>>B a relevant parameter is
available for activating the “earth current inrush supervision le H2".

Dynamic elevation of the tripping characteristic

Another possibility fo prevent false tripping of the CB during circuit closing is to temporarily elevate the frip-
ping characteristic of the activating earth time-overcurrent protection element dynamically. This function is in-
tegrated in each element of the earth time-overcurrent protection le>Ff, le>B, le>>F and le>>B

The dynamic elevation of the characteristic can only become effective together with the input function
,dyn.PiUp". This input function can be activated either via a digital input or by the adjustable logic functions
(SLLOGIC).
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Parameter
-PiUp inc-

active

Example dynamic pick up function

inactive

State circuit
breaker

ON—

OFF.

State input function
-dyn.pi.up-
ON —

OFF

Level
threshold le>F

Increased level —

Normal level

Figure 5.71: Block diagram of dynamic elevation of the tripping characteristic

Block diagram

le>F x le>F x
PiUp fac PiUp fac
—)  -tPiUp- K— —)  -tPiUp-
Start -t PiUp- Start -t PiUp-

The block diagram shown below represents the functional correlation between measurement, parameters and

the subsequent issue of messages and the frip command.

w7
W1/ W2/ CF I

3

[owe >

Figure 5.72: Block diagram of the earth overcurrent time protection le>, le>>
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Important
e For the earth time-overcurrent profection le> and le>> the required phase current measuring val-
ues can be obtained either from winding end W1 or W2, or from the CT used for tank protec-
tion. (Parameter ,Measuring location”; see Chapter ,operating side”).
o For the earth overcurrent time protection le> and le>> applies that the trip command can be is-
sued either fo both of the CBs (ot W1 & W?2) or alfernatively fo only one of the two CBs (at W1
or W2) at the two winding ends (Parameter , Trip.Locat. “; see Chapter “Trip Processing”).

£dd

Figure 5.7 3: Block diagram of the tank protection

Parameters

In parameterizing the earth overcurrent profection a large possibility of variation of the seffing parameters re-
sults. After the selection of an earthing method directional, determination of direction and the tripping charac-
teristic, only the relevant parameters appear on the display.

,Earthing” (selection of the earthing method for protection)

As in the phase time-overcurrent protection, a pre=setting for direction detection is also necessary in earth ex-
cess fime-current profection. Two parameters exist in the first stage of the earth overcurrent protection (le>F/ for
the detection of the direction of the earth overcurrent protection. Via these parameters, the kind of system (pa-
rameter: "earthing”), on the other hand the size of the characteristic angle to be set (Parameter: "MTA") can
be parametrized.

To start with, the parameter "earthing” defermines the earthing method existing in the system, i.e. the kind of
mains used.

Note
Parameter ,earthing” is only available once per parameter set and applies jointly for protective func-
fions le> and le>>! This parameter (“Earthing”) is confained in the parameters of protection function
le>

The following four earthing methods are distinguished:
e Mains with isolated star point (SIN]
e Mains with earth fault compensation (COS)

e Mains with solidly earthed star point (SOL)

e Mains with resistance-earthed star point (RESI)
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1. Mains with isolated star point (sefting: "earthing: SIN”, "MTA (fixed): -90°’)

a) b) c)
Ve LiE Ve
| i |
| |
No-Tripregion | I Tripregion
| |
‘ | Ela) | |
- . l
' Wial 'Clbl HcoN] 'clb) i
T j:% -0/ T T I I_ T | o
| E‘b) \/\/(b) | X |
|
| ! |
! | L e
| - |
(o) nonfaulted lines (b faulted lines (c) Trip / No-Tripregion
a)  Lline free of earth faults with: U, = residual voltage
b)  line with earth fault | = sum current
c)  Trip region/operating region l. = capacitive component of the sum current

l,, = ohmic component of the sum current

Figure 5.74: Phase positions of residual voltage and sum currents in isolated grid with short to earth (sin g)

By determining the reactive current component I via the sin ¢ sefting and subsequent comparison with the re-
sidual voltage Ue, the CSP2-F decides whether the line to be profected has a short fo earth. If the line is free
of earth faults the capacitive component | (a) of the sum current is 90° ahead of the residual voltage.

With a line with a short to earth, the capacitive component |(b) drags behind the residual voltage by 90°.

2. Compensated mains (sefting: "earthing: COS”, "MTA (fixed): 180°")
al b) c)
Ug Ue Ug

A

Norfrip-region

| Tripregion
[a) non-faulted lines (b)) faulied lines (c) Trip / No-Trip-region
a)  Lline free of earth faults with Ue = residual voltage

b) Line with earth fault le
c)  Trip region/operating region

sum current

| = inductive component of the sum current
l. = capacitive component of the sum current
l,, = ohmic component of the sum current

Figure 5.75: Phase positions of residual voltage and sum currents in compensated grid with short to earth (cos g
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In compensated mains, no statement about the direction of the short to earth can be made from the reactive
current component, as the reactive component of the earth current depends on the degree of compensation of
the mains. To determine the direction, the ohmic component of the sum current (cos ¢ setting) is used.

In lines free of earth faults, active current components and residual voltage are in-phase, while the ohmic
component in a line with an earth fault is in the anfi-phase to the residual voltage.

Thanks to an efficient digital filtering, all the harmonics are suppressed. In this way, for example, the uneven
harmonics in existence in an electrical arc fault do not impair the protective function.

3. Mains with solidly earthed star point (seffing: "earthing: SOLI”, "MTA: adjustable”)

Most faults in a solidly earthed mains mainly have an inductive character. This is why the characteristic angle
between current and voltage at which the highest sensitivity of the measurement is achieved has been se-
lected at 110° ahead of the zero voltage U,.

Characteristic angle

110° No - Trip - region

- £

Max. sensitivity

Trip - region

Figure 5.76: Characteristic angle in a solidly earthed mains (SOLI)

4. Mains with resistance-earthed star point (seffing: "eathing: RESI”, "MTA: adjustable’)

In a resistance-earthed mains, most of the faults mainly have an ohmic character with a slight inductive com-
ponent. This is why the characteristic angle has been set at 170° ahead of the zero voltage U, for these kind
of mains. The reaction area of the directional element has been set in each case by turning the current vector

on the characteristic angle by + 90°.
Characterisfic angle Uy

1709 No- Trip - region

|

Trip - region le

1
1
1
1
1
1

Max. Sensitivity

Figure 5.77: Characteristic angle in resistance-earthed mains (RESI)
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/MTA" (Characteristic angle for the star point earthing method in directional profection)

The directional determination for the earth current le, which is needed for the directional earth time-overcurrent

protection, is based on the measuring principle for angle measurement between the relevant earth current

component and the residual voltage Ue. Dependent on the vector group of the transformer used there are dif-

ferent characteristic MTAs due fo the sfar point type at the relevant transformer winding end (either in Y-

connection or Z-connection).

When function directional determination is activated (Parameter: ,Direction = active”), different sefting ranges

or fixed values for the characteristic MTA are resulting from the chosen star point type (Parameter: “Earthing”):

e When the star point earthing is of rigid and resistance-earthed type, the size of the characteristic angle
can be adjusted.

e When the sfar point earthing is of isolafed and compensated type, the size of the characteristic MTA s
fixed, i.e. the CSP2-T assumes a fixed angle (,SIN =-90°"; ,COS = 180°) which states the angle be-
tween the earth current component and the residual voltage Ue for the sensitive peak in case a fault oc-
curs with the flowing energy in “forward” direction. If the measured angle deviates from this characteristic
angle by more than + 90°, the protection element defect “backward” flowing energy.

Note
Each protective element of the protfection functions le> and le>> has its own ,MTA" parameter. Thus
each individual protective element operates with the angle specifically adjusted for its ,MTA" pa-
rameter!

Important

e When the earth overcurrent time protection is directional it is important that the measuring values
of the earth current and the necessary measuring value of the residual voltage are acquired at
the same winding end, otherwise a distinct directional decision is not possible. Measuring of the
residual voltages is based on the setting of parameter ,EVT loc” (see Chapter ,Field Parameter”).

e Butitis also possible o calculate the residual voltage from the phase voltages of winding end
W1 or W2 (see system parameter ,EVTProc. = geomeir.2”). In this case the calculation of the
residual voltage will be carried out for the winding end the phase VT was allocated fo (see sys-
tem parameter ,VT loc” in menu ,Field Parameter”).

TD_CSP2-T_HB_06.05_GB 317



Options for directional determination of the energy flow
For the directional earth overcurrent time protection the correlation between the voltage measuring location
(system parameter ,EVT loc” - measuring of Ue - or “VT loc” - calculation of Ue - in menu ,Field Parameter”),
the measuring location of the earth currents (system parameter ,Measuring Location” in menu , Trip Process-
ing”] and the CB positions are explained in the following table. Furthermore it is assumed that the two bus
bars (,U,, " and ,U,,, " are live (application as coupling transformer).

Setting of Parameters
. <EVT loc»
[Measuring of Ue)
or
. VT loc»
(Calculation of Ue)

“VT loc = W1 Busb.”

“EVT loc = W1"

“VT loc = W2 Busb.”

“EVT loc = W2"

Directional Determination

Setting of System Parame-

ter «Measuring locat.» in
Menu : «Trip Processing»

AT

NA/D"

AT

A"
AT

A"

AT

A"

Setting of Pro-
tect. Parameter «Di-

rection»

active

"

inactive

active

“inactive”

inactive

active

inactive

active

Table 5.49: Directional determination for the earth overcurrent protection
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CB1 Position

OFF
ON
OFF
ON
ON/OFF
OFF
ON
OFF
ON
ON/OFF
ON/OFF
OFF
ON
OFF
ON
ON/OFF
OFF
ON
OFF
ON

CB2 Position

OFF
OFF
ON
ON
ON/OFF
OFF
OFF
ON
ON
ON/OFF
ON/OFF
OFF
OFF
ON
ON
ON/OFF
OFF
OFF
ON
ON

Directional Determination

Not possible
Possible
Not possible
Possible
Not possible
Not possible
Possible
Possible
Possible
Not possible
Not possible
Not possible
Possible
Possible
Possible
Not possible
Not possible
Not Possible
Possible
Possible
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,Function”
With the sefting "Function = active” the corresponding phase of the earth overcurrent protection functions is
generally set into function. The protection element can however only be effective if it is not being blocked.

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an active status of this input function, the levels of the phase of the earth overcurrent protection which are set
to ,ex block = aktive” are blocked.

"fripbloc” (blockage of the OFF command for the power switch)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay, a "Trip:
XY message and the message "General frip" are nevertheless generated and are available for the communi-
cation to the SCADA as output messages of the LED display, the further processing via signal relays or as
messages (data points).

The fripping blockage can, for example, be used for detection of direction without a fripping command fo the
circuit breaker (only display).

rev lock” (reverse locking)

Each element can be temporarily blocked from external via a common digital input (DI) with the assigned in-
put function »rev. lock.«. That is to say, as long as the digital input is active, all the protection elements with
the setting "rev lock = active” are blocked (ineffective).

direct.” (direction decision)

With this parameter, the direction decision for a protective tripping can be activated separately for each
stage in the event of a fault. For example, the earth overcurrent profection can be set directional, but the earth
shortcircuit profection can be left non-directional.

Settings:
,active”: The profective stages marked with the index "F” only trip in a forward direction!
The protective stages marked with the index "B” only trip in a backward direction!
Linactive”:The profective stages frigger in the event of a fault without regard for the direction of flow of
energy (non-directional)!

Note
If all four direction parameters are set fo »inactive«, the CSP2-F has four earth overcurrent elements
independent of one another without a direction decision.

,Ue lock” (blocking the protection stage in dependence of the residual voltage Ue)

If this parameter is configured as active, this sfage of the earth overcurrent time profection only becomes ac-
five it a measured residual voltage Ue exceeds a certain pick-up value. This pick-up value is to be configured
by the parameter ,Ue>" of the protection stage Ue>. For this it is not necessary to activate the profection
stage Ue>.

The residual voltage Ue is thus used as an additional protection criterion for the earth time-overcurrent protec-
fion.

Tripping characteristic (e.g. "char F’)
(analogous fo time-overcurrent protection)
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"

Earth current pick-up value of the protection stage (e.g. "le>F’)

In the currentindependent tripping characteristic (DEFT] and in the currentdependent tripping characteristic
(INV) the protection stages pick-up as soon as the measured earth current exceeds this set value. The fripping
delay time on the INV characteristics is a function of the overcurrent in the event of a fault. It is calculated by
the CSP2 via the characteristic as a function of the size of the earth overcurrent. The tripping delay time in the
DEFT characteristic is not based on the amount of the overcurrent, but on a seftable time e.g. "t le>F".

In protection stagess with direction detection and active direction function, the protection only picks-up if the
current is flowing in the direction in question and is larger than the threshold.

Tripping delay time of the protection stage for DEFT characteristic (e.g. 't le>F”)
(analogous to time-overcurrent protection)

Characteristic factor — only for INV characteristics (e.g. "t char F’)
(analogous to time-overcurrent protection)

Reset time [e.g. "t rst F”)
(analogous to time-overcurrent protection)

Jle H2" (earth current inrush supervision)
This is the parameter fo activate the earth current inrush supervision le H2 for the relevant element of the earth
time-overcurrent protection le>F, le>B, le>>F and le>>B .

,PiUp inc” ([dynamic characteristic factor)
This is the parameter fo activate the dynamic factor of the characteristic temporarily for the relevant element of
the earth time-overcurrent protection le>F, le>B, le>>F and le>>B.

,PiUp fac” (dynamic characteristic factor)

The level of of the dynamic characteristic factor is defined by ,PiUp fac”. For this purpose the fripping charac-
teristic (IDMT tripp. characteristic) or the threshold value (DMT tripp. characteristic) is multiplied by the ad-
justed value of ,PiUp fac”.

L PiUp” (time of the dynamic characteristic factor)
The dynamic factor of the characteristic shall only last for the time of the CB circuit closing process. This time
period is adjusted with parameter ,t PiUp”

"AR” (Automatic reclosing)
(analogous to time-overcurrent profection)

"AR FT" [AWE fast trip)

(analogous to time-overcurrent profection)

Tripping delay time of the AR fast frip (e.g. "t le>FFT’)

(analogous to time-overcurrent profection)

'FT at sh” (AR fast frip position)
(analogous to time-overcurrent profection)

'SOTF” (Switch On To Fault — fast trip)

(analogous to time-overcurrent profection)

Trigger delay time of the SOTF fast frip (e.g. "t I>FSO”)

(analogous to time-overcurrent protection)
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Setting/Sefting

Parameters
Range

Description Presetting Step Range Tolerance

,inactive” ,inactive”

Typical angle between earth current component and
MTA 0°...355°  residual voliage [can only be adjusted when earthing 110° 1°
le>F stage is ineffective when input function ,Pro-
le>F stage is effective irrespectively of the
input function “Protect. Block.” stafe
rev. lock -
inactive” le>F stage is effecive imespecively of the DI “rev. lock” sialeinactive”
v
nacive tection Ue> or Ue>> is acfivated
Ue lock -

= SOl or RESI")
vaciive fect.Block.” is active
le>F stage is effective no matter whether the residual

inactive” inactive”

ex block B
active” le>F stage is ineffective when DI ,rev. lock” Is active
le>F stage is only effective if the residual voltage pro-
voltage protection Ue> or Ue>> is activated or not

Pickup value of the overcurrent related to the rated cur i'g/° ‘:[ Thet

le>F 0.01..20xIn rent 0.5xh  0001xh ¢ I‘lJS men
Disengaging ratio 97% or 0.5% x In ‘(’)0:‘;; (I)r
. ‘0 N
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INV

5% NINV
t char F 0.05 2 Characteristic factor, for INV characteristics only 1.0 0.01 +7.5%

VINV, LINV

+10% EINV

Activation of the inrush earth current protection le H2

active”
g for the le>F -element
leH?2

De-activation of the inrush earth current protection
le H2 for the le>F- element

inactive” inactive”

PiUp fac 1.00...8.00  Dynamic elevation factor of the tripping characteristic
,active” By frip of the le>F step the AR is started
inactive” By trip of the le>F step the AR cannot be sfarted inactive”

t le>BFT 1n(])S,OOO Trip time delay for AR instantaneous trip

+1% or

+20 ms
SOTF active”

inactive” SOTF function is put into inactive stafe inactive”

Table 5.50: Sefting parameters for earth-overcurrent protection le>F

SOTF function is put info active state
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Parameters

Function

ex block

fripbloc.

rev. lock

direct.

Ue lock

char B

le>B

tle>B

t char B

trst B

leH2

PiUp inc
PiUp fac
t PiUp
AR

AR FT

t le>BFT

FT at sh

Earth-overcurrent protection stage: le>B (Backward direction or non-directional)

Setting/Sefting
Range
,active”

inactive”

active”

Jinactive

active”
,inactive”

active”

Jinactive”

,active”

"

,inactive’

active”

inactive”

,DEFT"
JNINV”
NNV
JEINV
LNV

0.01...20 x In

50...300,000

ms

0.05 2

0...60,000

ms
active”

Jinactive”
,active”

inactive”

1.00...8.00
0...
120000
active”
,inactive”
,active”
,inactive”

0...10,000

ms
m

0
.

i
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Description

le>B sfage is put info function
le>B stage is put out of function

le>B stage ineffective when input function ,Profect.
Block.” is active

le>B stage is effective irrespectively of the
input function “Protect. Block.” state

OFF command fo the local CB is being blocked
OFF command to the local CB is being issued
le>B stage is ineffective when the DI ,rev. lock” is active

le>B stage is effective irrespectively of the DI “rev.
lock” state

le>B stage frips in backward direction only (direc-
tional)

le>B stage frips in both direction (non-directional)

le>B stage is only effective if the residual voltage
profection Ue> or Ue>> is activated

le>B stage is effective no matter whether the residual
voltage profection Ue> or Ue>> is activated or nof

DEFT Definite time characteristic
INV characteristic (normal inverse)
INV characteristic (very inverse)

INV characteristic (extremely inverse)
INV characteristic (long fime inverse|

Pickup value of the overcurrent related to the rated
current
Disengaging ratio 97% or 0.5% x In

Trip time delay, for DEFT characterisfics only

Characteristic factor, for INV characteristics only

Resef time for infermittent phase faults, for INV char-
acteristics only

Activation of the inrush earth current protection le H2
for the le>B element

De-activation of the inrush earth current protection
le H2 for the le>B-element

Activation of the dynamic elevation of the tripping
characteristic

De-activation of the dynamic elevation of the tripping
characteristic

Dynamic elevation factor of the tripping characteristic
Dynamic elevation time of the tripping characteristic

By trip of the le>B stage the AR is sfarted
By trip of the le>B stage the AR cannot be sfarted
AR instantaneous frip is put into function

AR instantaneous frip is put out of function
Trip time delay for AR instantaneous trip

AR instantaneous trip at the first protect. frip via stage le>B

AR instantaneous trip af the first auto. reclosing attempt

Presetting ~ Step Range

inactive”

inactive”

,inactive”

Jinactive”

,inactive”

inactive”

,DEFT”

0.5 xIn 0.001 x In

5000 ms 1 ms
1.0 0.01

O ms 1 ms
Jinactive”
inactive”

2.00 0.01
3000 ms 1 ms
,inactive”

,inactive”
O ms 1 ms
0" 1

Tolerance

+3% of the ad-
i. value or
0.3% |,
+1% or £20
ms
INV
+5% NINV
+7.5%
VINV, LNV
+10% EINV
only INV
+3% of the ad-

justment value

+1% or

+20 ms
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SOTF ,active SOTF function is put info active state

,inactive” SOTF function is put info inactive sfafe ,inactive”

Table 5.51: Sefting parameters for earth-overcurrent protection le>B
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Setting/Sefting

Parameters Description Presetting Step Range Tolerance
Range
active” le>>F stage is put into function
Function — ge 1 pult unet =
inactive” le>>F stage is put out of function inactive”

active” OFF command to the local CB is being blocked
inactive” OFF command to the local CB is being issued inactive”
direct active” le>>F stage trips in forward direction only (directional) i

fripbloc. =
inactive” le>>F stage trips in both directions (non-directional) inactive”

Pickup value of the overcurrent related to the rated +3% of the ad-
le>>F 0.01...20 xIn current 1.0xIn 0.001 xIn justment value or
Disengaging ratio 7% or 0.5% x In 0.3% 1,

Activation of the inrush earth current protection le H2
for the le>>F element

active”

leH2

De-activation of the inrush earth current protection
le H2 for the le>>F element

inactive” inactive”

PiUp fac 1.00...8.00  Dynamic elevation factor of the tripping characteristic
,active” By trip of the le>>F stage the AR is started i
Jinactive” By trip of the le>>F stage the AR cannot be started Jinactive”

0...10,000

t le>>FFT " Trip time delay for AR instantaneous trip O ms £1% or

s +20 ms
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active” SOTF function is put info active state

SOTF
,inactive” SOTF function is put info inactive sfate ,inactive”



% or
O ms

I+

Earth short-circuit protection stage: le>>F (Forward direction or non-directional)
100 ms 1 ms

I+
N

t le>>FSO 50”'3050’000 Trip time delay for SOTF function

Table 5.52: Sefting parameters of the earth shortcircuit protection le>>F
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Earth short-crcuit protection stage: le>>B (Backward direction or non-directional)

Setting,/ Setti
Parameters eling/ Sefting
Range
active”
Function !
inactive”
active”
ex block
inactive”
ive”
frip bloc —
inactive”
,active”
rev. lock
inactive”
direct i
inactive”
active”
Ue lock
,inactive”
le>>B 0.01...20 x In
50 ...300,000
t le>>B
ms
active”
leH2
inactive”
active”
PiUp inc
inactive”
PiUp fac 1.00...8.00
0...
t PiU
op 120000
AR active”
inactive”
AR FT active”
,inactive”
t le>>BFT 0...10,000 ms
o
e
o
FT at sh
o
A
D
0"
SOTF ,active”

TD_CSP2-T_HB_06.05_CGB

Description

le>>B stage is put info function
le>>B stage is put out of function

le>>B stage ineffective when input functfion ,Profect.
Block.” is active

le>>F stage effective irrespectively of the input func-
fion "Protect. Block.” state

OFF command to the local CB is being blocked
OFF command to the local CB is being issued
le>>B stage ineffective when DI ,rev. lock” is active

le>>B stage effective irrespectively of the DI “rev.
lock” stafe

le>>B stage trips in backward direction only (direc-
tional)

le>>B stage frips in both directions (non-directional)

le>>B stage is only effective if the residual vollage
protection Ue> or Ue>> is activated

le>>B stage is effective no matter whether the resid-
ual voltage supervision Ue> or Ue>> is activated or
nof

Pick-up value of the overcurrent related o the rated
current
Disengaging ratio 97% or 0.5% x In

Trip time delay, for DEFT characterisfics only

Activation of the inrush earth current protection le
H2 for the le>>B element

De-activation of the inrush earth current protection
le H2 for
the le>>B element

Activation of the dynamic elevation of the tripping
characteristic

De-activation of the dynamic elevation of the frip-
ping characteristic

Dynamic elevation factor of the tripping characteris-
tic
Dynamic elevation fime of the tripping characteristic

By trip of the le>>B stage the AR is started
By trip of the le>>B stage the AR cannof be sfarted
AR insfantaneous frip is put info function

AR instantaneous frip is put out of function
Trip time delay for AR instantaneous trip

AR insfantaneous frip at the first protect. trip via
stage le>>B

AR instantaneous trip af the first auto. reclosing attempt
AR instantaneous trip at the second auto. reclosing at
tempt

AR instantaneous trip af the third auto. reclosing at
tempf

AR instantaneous trip af the fourth auto. reclosing at
tempt

AR instantaneous frip at the fifth auto. reclosing attempt
AR instantaneous trip af the sixth auto. reclosing attempt

SOTF function is put into active state

Presetting

inactive”

inactive”

inactive”

inactive”

inactive”

,inactive”

1.0x In

1000 ms

"

Linactive

"

inactive'
2.00

3000 ms

inactive”

,inacfive

O ms

0"

"

Sizo Tolerance
Range
+3% of the
0.001 x  adjustment
In value or 0.3%
N
+1% or £20
1 ms
ms
0.01
1 ms
1 ms +1% or
+20 ms

327



Earth short-crcuit protection stage: le>>B (Backward direction or non-directional)

inactive” SOTF function is put into inactive stafe inactive”
50...300,000
ms

+1% or

t le>>BSO +20 ms

Trip time delay for SOTF function 100 ms 1 ms

Table 5.53: Sefting parameters of the earth shortcircuit protection le>>B
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5.7.3.9 Overload protection with thermal replica 9>

Description

The thermal overload protection in the CSP2 for transformers, generators and supply lines has been designed
according to IEC 255-8 (VDE 435 T301).

In the device, a complete thermal replica function has been implemented as a single-heat model of the elec-
frical equipment fo be profected, faking the preceeding load info account. The protective function has been
designed single-phased with a warning threshold.

For this, the CSP2 calculates the thermal load of the electrical equipment connected on load side from the ex-
isting measurement values and the set parameters. With knowledge of the thermal constants, a deduction can
then be made of the tfemperature of the electrical equipment (interpolated).

Block diagram
The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

& Lo
Prot.blocked & k4
|
 function < ' _triploc Z-
] |
e T wi
Meas.loc - m : & | —— Trip W2
W1 /W2 ! | Trip W1&W2
n |
l 7k
| | 100%
ILT W1 — '
H 3/ % :
]
IL2 W1 f ’——
| i N D i — [Fioo >
[
[IL3 W1 ,I.\
L1 W2
TZW2 g
IL3 W2

Figure 5.78: Block diagram of overload protection with thermal replica 9>

Important
e According fo the overload protection with thermal replica $> the measuring values of the phase
current could either be taken from transformer winding side W1 or W2 (see chapter ,Trip oper-
ating” parameter ,Meas.loc”).

e The fripping command of the overload protection with thermal replica 9> could either be given

to both CBs (W1 & W?2) or to only one CB (W1 or W2) of the transformer winding sides (see

chapter ,Trip operating” parameter , Trip loc”).
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Parameters

‘tau w” (warming time constant]

The time constant sets the heating properties in the thermal model. The rule of thumb is that with constant cur-
rent the temperature of the behaviour equipment has reached its final value after the time corresponding fo 5
fimes the constant. As heating and cooling normally work with different fime constants, they can be sef sepa-
rately. The CSP2 automatically recognizes whether there is heating or cooling by the current and the tempera-
tures derived from it. In the case of heating, a forecast tripping time 13" is displayed in the »Measurement«
menu.

'fau ¢” (cooling time constant]
The time constant sefs the cooling properties in the thermal model.

,Function”
With the sefting "Function = active” the thermal overload protection is generally set into function. The protec-
fion stfage can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked". With
an acfive status of this input function, the levels of the thermal overload protection which are set to ,ex block =
aktive” are blocked.

"fripbloc” (blocking the OFF command for the circuit breaker)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay, a "Trip
XY” message and the message "General trip" are nevertheless generated and are available for the communi-
cation fo the SCADA-system as output messages of the LED display, the further processing via signal relays or
as messages (dafa points).

"9 Alarm” (overload alarm)
A warning stage, which can be set as a percentage, enables a timely defection of tfemperature-critical proc-
esses. The default sefting is "9 Alarm” = 80%".

'Ilb>" (thermally admissible permanent current - basic current)

The setting of this paramefer states the threshold of the overload current at which the CSP2 must not trip.
Cenerally, this is the maximum admissible operating current for electrical equipment, in which the additional
influential variables for the heating have been included [e.g. heat loss by the transformer oil or by air convec-
tion).

The product of current and overload factor (K'l,) defines the set threshold of the overload current at which the
CSP2 must not trip. The seftings of the overload characteristics refer to this overall factor K.

'K” (overload factor)

This constant is to be multiplied by the basic current. The overload factor is a constant which, multiplied by
the basic current |, defines the maximum admissible thermal threshold for the electrical equipment. Normally,
the admissible heating is 10 % above the basic factor, thus making the overload factor: K=1.1.

Remark
To calculate the temperature equivalent, only the basic current I, is used, with ' ~ $. With the con-
stant K the activation point (K+,) is determined and the tripping time "h9” calculated. This tripping time
is shown in the display as a menu parameter ('DATA/MEASUREMENT') and states the time to the
frip of the circuit breaker. The tfemperature equivalent  [%] is shown as a measured value in percent
"3 =X %" likewise as a menu parameter under ['DATA/Measurement').

Example
A setting of the nominal current with |, = 0.8, and selection of an overload factor K= 1.1

(10% reserve) results in a activation point of 0.88 I,
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Parameters

fau w

fau ¢

Function

ex block

trip bloc

9 Alarm

lb>

K

Sefting/ Sefting
Range

5...60,000 s

5...60,000 s

,active

inactive”

active”

inactive”
,active”

inactive”

50..100%

0.5..24xIn

0.8...1.2

Overload protection with thermal image 9>

Description

Warming-up fime constant of the component (see
data sheet of the component)

Cooling-down fime constant of the component (see
dafa sheet of the component]

9> stage is put into function

9>-sfage is put out of function

9> stage is ineffective when input function “Protect.
Block.” is active

9> stage is effective irrespectively of the input function
"Protect. Block.” Stafe

OFF command fo the local CB is being blocked in
case of overload

OFF command fo the local CB is being issued in
case of overload

Activation value for overload alarm (in per cent)

Pick-up value for the max. permissible thermal continuous
current (basic current) related to the rated current
Disengaging ratio 97% or 1% x In

Overload factor

Table 5.54: Sefting parameters for thermal overload protection

Heating, cooling constants
zis the time in which the femperature of the operating equipment to be profected has reached ©3% of the sto-
tionary operating femperature affer switching on. This time constant is sfated in the dafa sheet of the electrical
equipment as a rule. If zis unknown, the following rule of thumb is to be used:

Presetting

10 sec

10 sec

,inactive

inactive”

inactive”

80%

1 x1In

Step Range

1s

1%

0.001 x In

0.01

Tolerance

+1%
+3% of the
adjustment
value or 1%

N

With constant current | about 63% of the final temperature has been reached affer t = 7. After a time of t = 57
the final temperature has practically been reached (99%).

Attention

The heating time constant and the cooling time constant are equal for cables and transformers with-
out external cooling, whereas they greatly differ from one another for motors!
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Tripping characteristic with initial load
Characteristic with complete memory function. The heating caused by the current before the overload hap-
pens is taken into account for the thermal replica of the electrical equipment to be protfected.

T(°C)/T,

max

1 kx 1B2=100%

(k x 1B)? = 63%

tau t(min)

Figure 5.79: Example of a heating with constant current

Note
Further details on the calculation and on the thermal model are listed in the annex. (Calculation,

thermal replica)

1Y ( L, Y
K-Ib> K-Ib>
t.. =tau_ -In

trip w 2
(1] ~(K-1p >}

K-Ib>

\ = impressed current
lb> = refer to table

K = refer to table

= load current before
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5.7.3.10 Temperature Supervision 31>, 92>

Description

The negative effect of the temperature on the life time of a transformer must not be underestimated. An exces-
sive femperature, e.g. caused by permanent overload operation, can damage the insulation of the frans-
former and result in faults within the equipment.

Therefore it is essential that the femperature is measured constantly and if the measured value requires, an
alarm is generated or the transformer is disconnected from the mains.

The CSP2-T has two separate femperature monitoring functions $1> and 92> and also two analogue inputs
for connection of one temperature sensor. This arrangement allows that two different temperature measuring
points are monitored in the fransformer. Each of the temperature monitoring functions is provided with one ac-
tivating element and one fripping element which can be adjusted separately.

The analogue inputs can be wired to the usual temperature sensors, such as PH0O, NilOO or PTC Sensors.
The necessary hardware adoption is realised via DIP swifches (see Chapter ,Analogue Inputs”). On the soft-
ware side the relevant sensors are chosen in menu ,Analogue Inputs” by using the respective system parame-
fer.

Block diagram

The block diagram shown below represents the functional correlation between measurement, parometers and
the subsequent issue of messages and the trip command. In this diagram the model of funcfional diagramm of
the temperature monitoring function $1> is shown.

2
Prot.blocked & Alarm: 91
Menu analog inputs >1 _r
Alarm 9 -
Analog 1
1 o
§1, PT100 L !
or NI100 |
| ~l
- T —— Trip W1
| kQ, PTC T tripbloc s ] Trip W2
i wiaws
ex block
&
Prot.blocked & Trip: 91
Trip 9 Function -
iy 21 —r

Trip PTC

o

Figure 5.80: Block diagram of temperature supervision $1>

Important
e For each of the two protection functions temperature supervision $1> and $2> applies that the
frip command can be issued either to both of the CBs (at W1 & W2) or alternatively to only one
of the two CBs (at W1 or W2) at the two winding ends. (Parameter , Trip.Locat.”; see chapter
,Trip operating”).
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Parameters

,Function”

The temperature monitoring function 91> or femperature monitoring function 92> is generally activated with
the sefting Function = “active”. Parameter ,Function” is in each of the protection function separately available
for the activating element and for the fripping element and is adjustable. But the protection functions can only
become effective if they are not blocked.

Lex block”

This parameter is only effective together with the digital input function “Protection blocked". If the protection
parameter “ex block.” = active” is set and this digital input function is activated, the femperature monitoring
function $1> or temperature monitoring function 92> is blocked!

Jfripbloc * (Blocking the circuit breaker trip command)

Here only the trip command fo the CB is blocked. The signals , Trip XY, and ,General Trip” are, however,
generated affer the fripping delay time has elapsed. These messages are available as output messages for
the LED indication, for processing via signal relay or as signals [data points) for communication with the con-
frol system.

Threshold value of the alarm element for Platinum-/Nickel-Sensor (e.g. ,Alarm $1>"

For generating an alarm in the CSP2-T it is possible fo adjust a specific temperature value via the acfivating
element for temperature-critical processes. For platinum and nickel sensors the parameter ,Alarm $1>" ap-
plies.

Threshold value of the alarm element for PTC Sensor (e.g. ,Alarm PTC)
For generating an alarm in the CSP2-T it is possible to adjust a specific temperature value via the activating
element for temperature-critical processes. For PTC sensors the parameter ,Alarm PTC” applies.

Threshold value of the tripping element for Platinum-/Nickel Sensors (e.g. ,Trip.91>")

In order that a signal is issued by the CSP2-T for tripping the CB (CBs) it is possible to adjust a specific fem-
perature value via the tripping element for temperature-critical processes. For platinum and nickel sensors the
parameter , Trip. $1>" applies.

Threshold value of the tripping element for PTC Sensor [e.g. , Trip PTC”)
In order that a signal is issued by the CSP2-T for tripping the CB (CBs) it is possible to adjust a specific tem-
perature value via the activating element for temperature-crifical processes. For PTC sensors the parameter

,Trip PTC” applies.
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Parameter

Function

ex Block

Alarm 91>

Alarm PTC

Function

ex Block

Trip 91>
Trip PTC

Function

ex Block

Alarm 92>

Alarm PTC

Function

ex Block

Trip 92>
Trip PTC

Setting/
Setting Range

active”

inactive”

active”
) .
Jinactive

0...200 °C
0...30.0 ko

active”

,inactive”

,active”
inactive”

0...200 °C
0...30.0 ko

,active”

) -
Jinactive

active”

,inacktive”

0...200 °C
0...30.0 ko

Jactive”

inactive”

active”

,inactive”

0...200 °C
0...30.0 ko

Temperature Supervision 31>

Description

The temperature supervision 41> is actfivated
The temperature supervision 91> is de-activated

The temperature supervision 91> is ineffective when the input
function ,Protect.Block.” is active

The temperature supervision 31> is effective irrespectively of the
input function ,Protect.Block.” state

Temperature threshold value for alarm signal for sensors Pt100
and Ni100

Temperature threshold value for alarm signal for PTC sensor 1
The femperature supervision 91> is activated
The femperature supervision 91> is de-activated

The femperature supervision 91> is ineffective when the input
function ,Protect.Block.” is active

The temperature supervision &1 is effective imespectively of the
input function ,Protect.Block.” state.

Temperatur-e threshold value for tripping (sensors Pt100 and
Ni100)

Temperature threshold for tripping (PTC sensor 1)

Temperature Supervision 92>

The femperature supervision 92> is activated
The temperature supervision 92> is de-activated

The temperature supervision $2> is ineffective when the input
function ,Protect.Block” is active

The temperature supervision $2> is effective irrespectively of the
input function ,Protect.Block.” sfate

Temperature threshold value for alarm signal for sensors Pt100

and Ni100

Temperature threshold value for alarm signal for PTC sensor 2
The temperature supervision 92> is activated

The temperature supervision $2> is de-activated

The temperature supervision 92> is ineffective when the input
function ,Protect.Block.” is active

The temperature supervision $2> is effective irrespectively of the
input function ,Protect.Block” state

Temperature threshold value for tripping [sensors Pt100 and
Ni100)

Temperature threshold value for tripping PTC-Sensor 2)

Table 5.55: Parameter Temperature Monitoring Functions $1> and 92>

TD_CSP2-T_HB_06.05_CGB

Pre-Setting.

inactive”

Jinactive

Q5°C
5.0k

Linactive”

inactive”

Q95°C
5.0k

Jinactive

Jinactive
Q5°C

5.0k

Jinactive

,inactive”

Q5°C
5.0k

Step Range
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5.7.3.11 Automatic reclosing (AR)

Description

The automatic reclosing function [AR) is mainly used for overhead lines so that the power supply can auto-
matically be re-instated in the shorfest possible time in case of shortterm failure conditions (e.g. shortcircuits
due to a branch on the fransmission line set on fire by an arc).

If the arc finds favourable peripheral conditions (supply of energy, length efc.) it can continue stable burning
for a while. As a result of a short interruption of the current supply, the arc quenches. It does not re-ignite
when the voltage is switched on again, as the primary source of ignition no longer exists (branch has burnt
out in the meantime or fallen). After the reclosing, the line can mainly be operated again without faults.
Thanks to a quick auto reclosing, the loss of the supply of energy is minimized.

By the many additional protective functions available in the CSP2-T it is also possible that — dependent on the
profection philosophy of the user - the following feeder protection can be realized. If there are overheadlines
between the transformer and the grid to be supplied, an AR function together with the phase and earth current
protection function can distinctively increase the reliability of power supply.

Note
It is not possible fo use the AR function also for the phase differential protection.

Explanation of terms

JAR-activating (current) profection functions”
These are the current protection functions able to activate the AR function in line with the related parameter
sefting. The individual protection elements are as follows:

o CSP2-T: I>F, I>B, I>>F, I>>B, le>f, le>B, le>>F and le>>B

AR cycle”
The AR cycle starts as soon as the AR function is activated and sfops when the blocking fime 1 has elapsed.

Activation of the automatic reclosing funcfion can be done in the CSP2 by

e each step of the AR-activating current profection functions >, I>>, le> und le>> or
e an external signal [active digital input: "AR Start’) or
e an undefined circuit breaker frip event (non-correspondence function).

AR ON command to the circuit breaker (CB)
When the AR function was activated by one of the AR-activating current profection functions, then only that
CB is switched on again by the AR function which previously was tripped by the current protection function.

Important
It must be ensured that the fripping processing of the AR activating current protection function which
activates the AR function is configured such in away, that never both CBs are being tripped. This
means the parameter “Trip.Loc” in menu “Trip operating” must not be set to , W1 & W2" , but only
to ,W1"or , W2l Otherwise the AR function for this protection function is automatically blocked.
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stimulate, the AR will be blocked.
reclosed the CB2 The AR start is
if all conditions not possible.
are right.

CB1 CB1
W w
W2 In case that CB2 w2 In case that CB1
will be open by a and CB2 will be
trip I>F (trip open by a trip I>F
CcB2 location W2) and cB2 (trip location
l the AR is i W1&W2), the AR

Figure 5.81: Tripping processing for the AR function

Block diagram
The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

(- b * only the AR authorised CPU
| set point AR Start Logics . protection function(s) can
csp* fault imer | . .
1 protection 1 trigger autoreclosing
3 pick-up I
1 1
1 |
| csp* | reclosing
1 protection )| 1 \rigger
! trip protdction | >no.shot _ set points
| ext. protec AR btart . start -~ dead timer
h i | blocked toritoes
| ext. 21 L toe1-toes
. active reclosing
i I & confirmation
| AR extstart | lock-ouf
i [ *k
1 | 8,054 ,—chCiI”ose
set point 1
! @ . AR e;{.s(an non-cgrresp. | & cgs;e
| Selpolnt enable/disable AR start 1
! non-corresponding |
| start enable/disable . AR shot .
] | 4 counter only the CB, which is tripped
! | from the AR authorised
[ I protection function(s), will be re-
i 's closed.
. / )
set point set point
AR ext block AR shots
enable/disable
AR ext. block CBOFFl |
! \
synchron 1 : C kkk ] CB Trip
set pomt@ check OK ! prOtedCt:on | fasttip Coj
AR i | atshotx”
synctron i module | open
"y timer out \ )
- ] 1 . -
——————————————— *kk . . .
ya control module B fast trip function will be
! m close | set point conﬂgurat;d and handled in t‘he
A Curmsopg;\d\ng CBON Reclaiming AR authorised protection function
- postion | tmer module.
CB OFF
.\ ______________ —
—— Output Signals
4 set point . N —
l with/without AR Synchron Check Logics I AR blocked
hron check (
1 >1 ! AR in progress
| q EZI ( AR synch. check
I AR maintenance alarm
| AR Synchron
( AR maintenance block )y
| Check set point I —
synchron
§ timer ’
N~ =

CSP Auto-Reclosing Logic Block Diagram
(Only functional, but NOT timing logic)

Figure 5.82: Block Diagram AR Function
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Parameters

,Function”
With the sefting "Function = active” the AR function is generally set into function. The AR function can however
only be effective if it is not blocked.

,ex block”
This parameter can only become effective in cooperation with the digital input function ,Prof. blocked”. With
an active status of this input function, the levels of the AR function which are set to ,ex block = akfive” are

blocked.

,ex AR"

If this parameter is set as active, the AR function can also be sfarted from externally. The prerequisite is that
the trip signal of the external profection system is connected to a digital input and has been assigned to a
corresponding input function which results in a frip via the CSP2 if it is acfivated. A series of input functions is
available for this purpose e.g. "Trip: Prot. 1 (to 6)", "Trip: Temp.”, "Trip: Diff.” efc.

Parallel to the trigger signal of the external protection device, a further signal which is to effect the start of the
AR must be assigned onfo a digital input with the input function "AR-Start”.

Attention
e Only if both signals activate the digital inputs at the same fime the AR can be executed!
e In case that the AR cycle will be blocked by the input function ,AR blocked” the AR function
is fo be stopped by means of resetting relevant timers and counters affecting the AR cycle.

"syncheck” (Synchronity check)

After the sfart of an AR cycle (complete time from sfart to blockage of the AR function via the blocking time t
rec) a synchronity check can be set as an additional condition for the atfempt at auto reclosing of the AR func-
fion in the CSP2. For this, the parameter "syncheck” must be active. A release of the switch-on command after
the expiry of the break time 1., or 1., is then only given with an acfive sfatus of the digital input "AR-Syncheck”
and taking the set synchronisation time t Syncheck into account. The signal for the digital input is generated
by an external synchronicity control relay e.g. if:

e the voltages in front of and behind LS are synchronous (synchronicity control] or
e no voltage exists in front of and behind the CB (dead barl.

't syncro” (Synchronization time)

After the expiry of each break time t,, or t,, a timer is sfarted, the time window "t syncro” of which can be pa-
rametered. Within this sef time, the synchronicity signal must have been generated and have activated the
digital input "AR-Syncheck”. As soon as the digital input has been set, the timer is stopped and the switch-on
command released. In the most unfavourable case [synchro check signal only arrives shortly before the expiry
of the time) the time is extended up fo the auto reclosing by the set synchronization time “t syncro”. If the timer
nevertheless sfops, i.e. if the synchro check signal does not exist within the time window “f syncro”, the re-
lease for the issue of the switch-on command is blocked and the blocking time “t rec” sfarts.

"NC start” [non-correspondence function: undefined circuit breaker trip)

If the CB switched on is not switched off on the basis of a controlled command (either via the CMP, the con-
frol technique or a digital input), but goes to the "Off position" by a so-called undefined CB event (non-
correspondence position, e.g. fripping by strong vibrations, failure of the mechanics etc.), there is the possibil-
ity of starting the AR function automatically. For this, the "NC start” parameter must be set as active.
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Note

In cases in which the CB can additionally be switched off by external switches, protective relays
efc. directly and thus independent of the CSP2, the CSP2 would interpret this process as an un-
defined CB event (NC position) and immediately initiate an AR. In order to avoid this, the CSP2
must be given the information that this is not an undefined CB incident and a start of the AWE
function is blocked via an active digital input "Bypass CB off”. This information can be an auxil-
iary contact of the external switch or a trip signal of the external protection relay connected onto
the above mentioned digital input.

Attention
The digital input "Bypass X CB off” must be activated af least simultaneously with the digital input for
the position checkback signal "SG1 Signal 0" (CB OFF position).

"shots” [auto reclosing attempts)

With this parameter the maximum number of shots for auto reclosing in each start of the AR function is to be
set. l.e. in the event of a permanent fault, the AR module will execute the set number of attempts for auto re-
closing before the AR function is blocked via the blocking time t rec. Maximum & shots are possible via the

CSP2.

"t F” (fault time)

The fault time t. states a period of time in which an AR start can become effective af all via the stages of the
AR-capable (current) profection functions. The timer sfarts af the same time as the exceeding of the threshold
(protection alarm|. As soon as the tripping is done, the timer is stopped and the AR function is started. The
time is reset if the protection alarm is so short that it does not lead to a trip. If the timer does stop, i.e. if the
frip signal is not available within the time window t wirk, the AR function is not even started.

A reason for this can be that the fault time 1. has been set shorter than the tripping delay time of the activated
protection function!

Attention
This reason inevitably leads to the fact that the time . must always be selected longer than the longest
tripping delay time of the active protection functions which can start the AR function!

Dead times (e.g. "t DP1" or "t DE1")

After the start of the AR function the timer starts for the first dead time t DPT or t DET before the first switch-on
command is issued. If the fault still exists, this leads to a repeated protection tripping, after whitch the timer is
started immediately for the second dead time DP2 or DE2. Thus, the dead times defines the waiting period
between a profection frip and the following attempt fo initiate switching-on by the AR.

If the AR function has been started by a level of the protection functions >, [>> or [>>> or also by an unde-
fined CB incident, the dead time is based on t DP (phase error dead timel; if the start is done by one of the
protection levels of le> or le>>, accordingly to t DE (earth fault dead time).

In accordance with the maximum number of atfempts af auto reclosing, there are ¢ dead timer, which can be
parameterized individually.

Attention
The release of a auto reclosing command by the AR-function depends, amongst other things, on the
check back signal (OFF position) of the circuit breaker. l.e. the aufo reclosing command can only be
executed protfection if the CSP2 has recognized the "SG1 Signal O” check back signal after the pro-
tection trip!
As a result, the dead times must be selected in such a way that they are larger that the control time of
the circuit breaker needed for the change of position from "CB ON" to "CB OFF'l

/Il Dead timet,ort, > control timet,, , !
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"t rec” (reclaim time)

The end of the AR cycle is initiated by the reclaim time t rec. While the timer for the reclaim time is running, a
repeated sfart of the AR function is blocked.

The timer is starfed if:

e the sef number of auto reclosing attempts ("Shots”) has been reached and the AR was unsuccessful

e or dfter a successful AR

e orifa ON or OFF control command is issued [either via the CMP, SCADA or a digital input) fo the cir
cuit breaker.

e other active profection functions such as U<, U> etc. during an AR cycle lead to a frip.

Attention

e During a permanent fault, only one AR cycle should be started so that the mechanics of the
circuit breaker are not overstressed. The operating time “t F* has to be set longer than the re-
claim time "t rec” and thus longer than the longest delay time of the AR-capable current pro-
fection stage in order to prevent a (further/second) AR-cycle (after the first has failed that
could be initiated by a controlled command.

e According fo implemented stabilizing function ,Dynamic pick-up” or blocking functions such
as ,Crossblock” and , Inrush supervision | H2 bzw. | eH2" the tripping time related to the
protective functions (which are able to start the AR) will be extended. The additional delay of
the frip fime has to be faken info account for parameter sefting of the fault time 1 as well as
the reclaim time t_. Otherwise a further AR cycle would be started if the protective function
have excited again.

11! Reclaim time t_ > fault time t. > longest tripping delay time t, !!!

"Alarm No.” [counter)

This counter counts all the auto reclosing attempits (shots) of all AR cycles and outputs an alarm report (first
warning stage] when the set final counter value has been reached.

Resetting of this counter is not automatic, but must be done manually by parameter setting (MODE 2)
"DATA/Parameter/Reset Functions/AR Counter'.

"Block No." (counter)

This counfer also counts all the auto reclosing attempts [shofs) of all AR cycles and outputs an alarm message
(second warning level) when the set final counter value has been reached.

Resetting of this counter is simultaneous with the resetting of the counter "Alarm No.”.
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Sefting/Sefting

Parameters Refige Description Presetting ~ Step Range  Tolerance
. AR is ineffective when input function ,Profect. Block.”
sactive is active
ex block .
inactive” AR is effective irrespectively of the input function nactive”
! AR Protect. Block” state !
. AR start only if DI, AR Sy. Check” (synchronizing
,active . I "
syncheck check signal) is within time frame ,t syncheck =
,inactive” AR start without synchronisation check signal ,inactive”

+1% of the
10...100,000  Synchronizing fime [frame) for a synchronized AR 100,000 adjustment
t syncro 1 ms
ms start ms value or
+20 ms

+1% of the

0000 Fault time (fault definition time) for start of the AR func-

tF o tion (for AR start via internal current protective func- 1000 ms T ms e ISinEn
ms fions onlyl value or
i +20 ms

+1% of the

{ DE] 100...200,000 Dead fime betwegn 1st protect. frip and the first 100 ms 1 ms adjustment
ms reclosing attempt in case of earth faults value or
+20 ms

+1% of the

| DE? 100..200,000 Dead time beMeen 2nd profect. irip and the 1000 ms 1 s adjustment
ms second reclosing aftempt in case of earth faults value or
+20 ms
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+1% of the

| DE3 100...200,000 Deod‘ﬂme betwegn 3rd protect. frip and the third 1000 ms 1 ms adjustment
ms reclosing atfempt in case of earth faults value or
+20 ms
+1% of the
\ DE4 100...200,000 DeodAHme betwegn 4th profect. frip and the fourth 1000 ms 1 ms adjustment
ms reclosing affempt in case of eartzh faults value or
+20 ms
+1% of the
| DE5 100...200,000 Deod'hme betwegn 5th protect. trip and the fifth 1000 ms 1 ms adjustment
ms reclosing affempt in case of earth faults value or
+20 ms
+1% of the
| DE6 100...200,000 Deod‘ﬂme betwegn 6th protect. frip and the sixth 1000 ms 1 s adjustment
ms reclosing aftempt in case of earth faults value or
+20 ms
+1% of the
t block 11885:210010.08) Blocking time for AR start 10,000 ms I ms s uefinen
ms value or
+20 ms
Al no. 1..65,535 AR counter as first alarm stage when inspectfion work 1000 . :
af the CB is done
Block. no. 1..65,535 AR counter as second alarm stage when inspection 65,535 ! 1

work at the CB is done

Table 5.56: Parameter sefting ,Automatic Reclosing”
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5.7.3.12 Control circuit supervision (CCS)

Description

The control circuit supervision entails not only the supervision of the tripping circuit of a connected circuit
breaker, but all the control outputs of the circuit breaker from the CSP2 (infernal) as well as the control circuits
of the connected switchgears (external]. The supervision is done according to the closed circuit principle and
for normal operation presupposes closed control circuits for switching the electrically controlled switchgears
on and off. For the control circuit fo be fesfed, the relay confacts are closed to start with. Then, a current im-
pulse of 5 mA is fed info the confrol circuit from a separate source of energy.

If an interrupted control circuit is defected, there is a corresponding alarm generated, which is available for
display and evaluation via the CMP/CSP system or the SCADA. A defected CCS fault remains acfive as a
signal until eliminated and is not overwritten by the testing of the other control circuits.

Initiation of the control circuit supervision in faultree operation:

e The supervision of the entire control circuits is done cyclically as a function of the sefting of the time infer-
val via the parameter "CCS main”.

e Affer a control command has been given, the control circuit assigned fo this control command is tested
before switching, i.e. switching of the corresponding relay contacts of the power circuit.

e Before an ON confrol command is issued to the circuit breaker, the tripping circuit of the CB is tested in
order to guarantee that the CB can also frip in the event of switching onfo a fault.

Initiation of the control circuit supervision in operation with faults:

e If the control time set for a switchgear is exceeded in a switching action, a CCS fest is initiated straight
away.

o Ifthe CCSis acfivated (parameter sefting), an CCS fest is initiated immediately.

e In acknowledgement of an CCS alarm, the control circuit determined to be faulty is examined again.

e When a fault found in the CB trip circuit is eliminated and acknowledged, a complete CCS test is held
before the next switch-on command for the circuit breaker.

Switching capacity of the switchgears

In the switchgear control by the CSP2 please ensure that the consumpted swiftching capacity of the drives
(ON/OFF coils of the circuit breakers, motors) does not exceed the maximum switching capacity of the con-
frol outputs of the CSP2 (see Chapter "Technical Data").

Supervision functions of the confrol circuit supervision (CCS)

e loss of control auxiliary voltage

o The confrol auxiliary voltage LA+/LA- for the power circuits is permanently supervised for failure. A failure
of this auxiliary voltage is defected immediately as a signal and processed accordingly (message fo host
computer and display via CMPT).

e Cable break in control circuit and

e Shortcircuit in control circuit.
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CCS: Example for the CB-Power Outputs

cyclic supervision of the trip
circuit

I = 5 MA DC

LA+ /X1.2

Supervision of
the Auxiliary
Voltage

Short Circuit
Supervision

A/XI0 2 OL1.1/X1.22 Ol2.1 /X1.24 Ol4.1 /X1.28
R (1k/2W) R (1k/2W) R (Tk/2W)
CB1: CB1: CB2:
OFF Coil On Coil 7 On -Coil
ou2/x123 | 0l2.2 /X1.25 Ol4.2 /X1.29

CSP2

Figure 5.83: Principle of control circuit supervision (CCS)

Breaking contacts in the control circuits

In order to be able to make use of the control circuit supervision for the circuit breaker in the use of CB auxil-
iary contacts in front of the tripping coil, a resistor must be arranged on the feed-in side of the auxiliary con-
facts -see Figure 5.83. This auxiliary confact inferrupts the feed of energy to the tripping colil if the CB has
been switched off successfully and protects the coil against thermal overload in permanently available switch-
off commands. After this interruption, no closed circuit (principle) supervision would be possible any more.
Here, the projected resistor however permits a small test current. In this way, it is possible to examine the frip-
ping coil for breakage even if the CB has been switched off. The resistor must be surge voltage resistant, as
the switch-off voltage

u=U,+L, di/dr with:U,: supply voltage of the power outputs
L:  inductivity of the fripping coil
drops via it.
Attention

The resistor must be sufficiently dimensioned for this voltage! As a rule, a resistor with
1 kQ/2 W is sufficient.
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Block diagram

The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

Function

.
Prot.blocked

Auxilary voltage

10t

supervision power
outputs

Short circuit
supervision power

outputs

SG1 (active /
inactive)

SG1=CB1on
command

SG2 (active /
inactive)

SG2 = CB2
on command

SG3 (active /
inactive)

SG4 (active /
inactive)

SG5 (active /
inactive)

 6CS main”

CCS blocked

& Alarm: CCS V

& Alarm: CCS SC

l

t Ju
>

cycle pulse

Start CCS,
> checking power
outputs

Internal commands to the

Check SG1

power output

Check SG1

output before
command

Check SG2

power output

Check SG2

output before
command
Check SG3

power output

Check SG4

power output

Check SG5

power output

Internal commands to the
power output supervision

Check Power Output OLT>—+

Check Power Output OLZ> 1

Check Power Output OL | Power
output
Check Power Output OL&=>—— ontrol
circuit

Check Power Output OMT>

Check Power Output OMZ>
Check Power Output OM3>—+

Result power output
supervision

Power Output OL1
failure / o.k.
Power Output OL2
failure / 0.k.
Power Output OL3
failure / 0.k.
Power Output OL4
failure / 0.k.
Power Output OM1
failure / 0.k.
Power Output OM2
failure / 0.k.

Power Output OM3
failure / 0.k.

power output supervision
Check Power Output OL

Check Power Output OL.
Check Power Output OL!

Check Power Output OL4
Check Power Output OMT>

Check Power Output OMZ>

Check Power Output OM3>

Events

CCS:fault CB1

CCS:fault CB2
CCS:fault OM1

CCsS:fault OM2

CCS:fault OM3

Figure 5.84: Block diagram of the control circuit supervision (CCS)
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Parameters

,Function”
With the sefting "Function = active” the control circuit supervision (CCS) is generally set into function. The
CCS function can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prof. blocked”. With
an active status of this input function, the levels of the control circuit supervision (CCS) which are sef to ,ex
block = aktive” are blocked.

,CCS main”
In the CCS main test, all the control circuits are checked cyclically. With the parameter "CCS main “ the time
interval after which the main test is to be done is set.

,SCX”

Depending on the type of device and application (field configuration) of the CSP2 device, a varying number
of switchgears can be electrically controlled via the CSP2 and thus monitored by the CCS. The parameters
'SG1"to "SG5” can be used for separate setting of whether the CCS is to act on the individual control out-
puts or not.

Note
Of the parameters "SG1"to "SG5” only those which have been defined for electrically controllable
switchgears are displayed as parameterizable.

Control Circuit Supervision (CCS)

Setting/Sefting

Parameters Rerge Description Presetting ~ Step Range  Tolerance
. active” CCS is put info function

Function

,inactive” CCS is put out of function ,inactive”

active” CCS function is ineffective when input function ,Pro-

Ex Block ! tect. Block.” is active

., CCSfunction is effective irespectively of the input il

Jinactive f @ " Jinactive

function “Protect. Block.” state
; Setting of the time interval for a cyclic CCS test of all . + 2mi
CCSmain  3..200 h "9 et yel ,6h 1h min per
control outputs h

Gl ,active” CCS function checks the SG1 control output ,active”

inactive” CCS function does not check the SG1 control output
5G2 ,active” CCS function checks the SG2 control output

,inactive” CCS funcfion does not check the SG2 control output ~inactive”
5G3 ,active” CCS function checks the SG3 control output

Linactive” CCS function does not check the SG3 control output ,inactive”
sca ,active” CCS function checks the SG4 control output

,inactive” CCS function does not check the SG4 control output ~,inactive”
<G5 ,active” CCS function checks the SG5 control output

,inactive” CCS function does not check the SD5 control output ,inactive”

Table 5.57: Sefting parameters of the control circuit supervision (CCS)
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5.7.3.13 Overexcitation protection U/f>, U/f>>

Description
Cerfain operational conditions can have an effect on transformers and generators and may cause an increase

of voltage or decrease of frequency. An impermissible high induction is the result which can increase the iron
losses up to saturation of the iron core (overexcifation).

U
B~T.

Due to these conditions it is possible that the fransformer tfemperature rises to values able to damage the insu-
lation of the transformer and which can reduce the service life considerably as a result; the magnetic flux also
induces other components of the transformer and causes additional eddy-current losses, provoking the tem-

perature to rise as well.

' Saturation density _, . |
1
A

"""""" ' Residualflux % | A
: A
1.~ Exciting 1 1\ 3 /1 Timein
Current 4 2 N4 Cycles

Figure 5.85: Diagram showing the overexcitation protective function U/f>, U/f>>

Overexcitation operation of transformers with the effects shown above can, for instance, occur:

e load sheding

e when fransformers are connected in parallel (iransient processes) or

e with unitconnected transformers (one winding end at the generator, the other disconnected from the
mains; or during an impaired startup of a generator-/fransformer set)

Note
Additional harmonic contents of the 5th harmonic in the differential currents of the components are

generated by saturation of the transformers. In the CSP2-T the 5" harmonic is evaluated and can be
displayed through the data acquisition.

A tworstep overflux protection is incorporated in the CSP2-T with a definite maximum time (DMT) property.
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Functional block diagram
The functional correlation between data acquisition, parameters and the subsequent output of messages and
the trip command are shown on the functional block diagram below.

o
Triploc <,
g Trip W1
L Trip W2
— -
s [Trip W1&W2
&
—d
Funcliog,
u
—q
2 ex block <
U L31 &
XY Tip Wi
Trip W2
LU A Trip W18W2
[« ]
n Alarm: U/f>>
:. [ Se
:
% iig
AV
2]
o

Figure 5.86: Functional block diagram showing the overflux protective function U/f>, U/f>>

Important

e By taking info account the VT location [parameter Vlocation; see chapter “Field Parameters”), the
used voltage measuring values are the criteria for the function overflux protection U/f>, U/f>>.
Based on the winding ends W1 and W2 and the circuit breakers CBTand CB2, there are four
different options for placing the VT in the CSP2-T. (Parameter ,meas. loc”; see Chapter , Trip op-
erating”).

e With regard to the function overflux protection U/f>, U/f>>, the trip command can be issued ei-
ther to both CTs (at W1 & W2) or optionally to one CB only (at W1 or W2) of the two winding

ends. (Parameter , Triploc”; see Chapter , Trip operating”).

Parameters

,Function”
The respective step of the overflux profection is generally activated with the sefting , Function active”. But the
profective sfep can only become active if it is not blocked.

,ex block”

This parameter is only effective together with the digital input function “Profection blocked”. If the profective
parameter “ex block = active” is set and the digital input function is actfivated, the overexcitation protection
function is blocked.
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Tripbloc * (Blocking the circuit breaker OFF command)

Here only the "OFF" command for the CB is blocked. The messages “Trip XY” and “General Trip" are, how-
ever, generated after the fripping delay time has elapsed. These messages are available as output functions
for the LED indication , for processing via signal relay or as signals (data points) for communication with the
confrol system. The frip blocking function can be used, for example, as directional detection but without OFF
command to the CB (indication only).

, Threshold valve “ le.g. ,U/f>")

There are two steps (U/> and U/f>>) available for the overflux protection with separate adjustable operating
delay. The adjustments in terms of percenfage are based on the ratio between the rated transformer voltage
and rated frequency (for sefting parameter for Un and fn see chapter ,Field Parameters”).

,Tripping delay” le.g. ,t U/>")
When the threshold value of af least one phase is exceeded and dfter elapse of the related time delay, the
frip function is activated or a message issued.

Overexcitation Protection U/f> (Ist step)

Setting/ L s
Parameters St Rainge Description Pre-Setting StepRange

Function ,active” U/f>-step is activated

,inactive” U/f>-step is de-activated ,inactive”

active” U/f>=step is ineffective when the input function ,Protect.Block” is

ex block acive

N U/f>-step is effective irrespectively of the sfate of the input func- N

inactive K 7 ,inactive

! tion ,Protect.Block. '
Tripbloc ,active” OFF command to the local CB is blocked

,inactive” OFF command to the local CB is issued ,inactive”
/b 100150 % rTjt:(e)sho\d value of the st overflux step, based on the Un/fn [%] 105 % 0.1%
tU/f> 30...300000 ms  Tripping delay time ,100 ms” 1 ms

Overexcitation Protection U/f>> (2nd step)

Function ,active” U/f>>-step is activated

,inactive” U/f>>-step is de-activated ,inactive”

five" U/f>>step is ineffective when the input function ,Protect.Block.”

ox block fIANE is active

S, U/f>>-step is effective irrespectively of the state of the input o,

Jinactive N . Jinactive

function “Protect.Block.

Tripbloc active” OFF command to the local CB is blocked

,inactive” OFF command to the local CB is issued inactive”
U/ 100,150 % rT;f:(c;sho\d value of the 2nd overflux step, based on Un/fn [%] 110 % 0.1%
tU/f>> 30...300000 ms  Tripping delay fime , 100 ms” 1 ms

Table 5.58: Parameter ,,Overexcitation Protection U/f>, U/F>>"
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5.7.3.14 Over/under-frequency protection f1>/<, f2>/<, f3>/<, f4>/<

Description

The frequency measurement is based on a time measurement between the zero crossings of the recorded
voltage functions of the first and third measurement channel (X5.5, X5.6). As a function of the voltage meas-
urement circuit selected (Y-connection or A or V-connection), the recorded voltage is then either the phase
voltage U,, (Y-connection) or the line fo line voltage U,, (A or V-connection). The frequency is calculated on
base of the period interval. In order o suppress transient disturbances and fluctuations in the display, the fre-
quency measurement is carried out with a quadruple measurement repetition.

The frequency protfection has been designed fourstaged, and each stage can be set as an underfrequency
or overfrequency stage.

Block diagram
The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

Release frequency supervision

R SR

Step f1 --,
tripbloc R 't: I:S x;
. E,]_‘ o v o wiaws
K g
_@ L & tv’:; Trip: 1
ex block <
Prot.blocked &

Figure 5.87: Block diagram of the frequency protection f1, 2, 3, f4

Important
e For the function frequency profection applies that a frip command can be issued either to both of
the CBs [af W1 & W?2) or alternatively to only one of the two CBs (at W1 or W2) at the two
winding ends. (Parameter , Trip.loc”; see Chapter ,Trip operating”).

Parameters

"U BF" (measurement voliage threshold to the blockade of the frequency profection)

As the determination of the existing mains frequency results from the measurement of the mains voltage, it may
not exceed a threshold, as otherwise no unambiguous frequency defermination is guaranteed and this can
lead to faulty trips (e.g. when starting a generator). This threshold is set via the parameter "U BF". So if this
threshold is fallen short of in one of the phases L1, L2 or L3 or if one [or more) phases fail, the frequency pro-
fection is blocked (ineffective) as a function of the parameters "U BF* and "t BF".
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't BF” (blockade delay time of the frequency protection)

I @ measurement voltage drops below the threshold defined by "U BF”, the frequency protection is only
blocked after the expiry of a blockade delay time t BF (ineffective).

The blockade delay time  BF must be faster than the activation time of the frequency protection. For this rea-
son, the parameter "t BF” is fixed at 50 ms and cannot be altered.

't block” (blockade persistence duration of the frequency protection)

The blockade persistence period states how long the frequency sfages are fo be blocked after the measure-
ment voltage has been switched (mains recovering time). In this way, a pre-activation of the frequency protec-
fion after switching the measurement voltage is fo be prevented. However, this period is only startled when all
three measurement voltages exceed the threshold U BF.

Note
The settings of the parameters:

. L,UBF”. measurement voltage threshold for blocking the frequency protection
. BF”: delay time until the blockade of the frequency protection and
. 1t block”: blockade persistence period of the frequency protection

apply for all four stages of the frequency protection together!

u/
Un

Usr \

— {BF -_— r— tblock ——]

Frequency protection

effective

effectless
(blocked) >

Figure 5.88: Blocking of the frequency protection

,Function”
With the sefting "Function = active” the corresponding stage of the frequency protection is generally sef info
function. The profection stage can however only be effective if it is not blocked.
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,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an acfive status of this input function, the levels of the frequency protection which are set to ,ex block = ak-
tive” are blocked.

Jripbloc” (blockage of the OFF command for the circuit breaker)

Only the switch-off command fo the circuit breaker is blocked. After the expiry of the trip delay, a “Trip: XY”
signal and the signal "General Trip" are nevertheless generated and are available for the communication to
SCADA as output messages of the LED display, the further processing via signal relays or as messages (data
points).

Threshold of the protection stage (e.g. "f1”)

Four protection stages (switching points) are available for the frequency protection. Each stage can be sef ei-
ther as an overfrequency (> or underfrequency supervision (f<). Whether a level acfs as f> or as f< de-
pends on whether the set value is above or below the selected nominal frequency fn. For this, the nominal
frequency must be set in the "DATA\Parameter\Field settings" pre-settings: "fn”. A separate delay time exists
for all the stages.

In order o avoid false tripping and false inferpretations of the frequency stages, no values can be set in a
blocked area ranging to £0.2% of ..

Tripping delay time of the protective stage (e.g. "t {17

A separate trip delay time can be sef for each of the four protection stages. This parameter determines the trip
delay of the profection stage through setting a defined time.
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Frequency protection (Common parameters for all stages)

Sefting/Sefting . .
Parameters Relige Description Presetting ~ Step Range
U BF 0.1 1 xUn Lower threshold value of the measuring voltage for 01xUn 0007 x Un
blocking the frequency protection
t BF 50 ms Delay time for blocking the frequency protection Fixed
t block 100... Persistance duration for blocking the frequency protection 2000 ms
20,000 ms
Frequency Protection - 1" stage
Funclion ,active 1st frequency stage is put into function
inactive” 1st frequency stage is put out of function inactive”
- Function of 1* frequency stage is ineffective when
,active X . . .
input function ,Profect. Block.” is active
ex block
inactive’  Function of 17 frequency stage is effective irespec- nactive”
! fively of the input function ,Protect. Block.” state !
ipbloc active” OFF command to the local CB is being blocked
,inactive” OFF command fo the local CB is being issued Linactive”

Pick-up value of the 1° frequency stage as absolute value
Disengaging rafio for under frequency 99.8% of the ad-
f1 40...70 Hz  justment value 51 Hz 0.01 Hz
Disengaging ratio for over frequency 100.2% of the ad-
justment value

100... - E
tf1 300,000 ms Trip time delay of the 1* frequency stage 100 ms 1 ms
Frequency Protection - 2" stage
acfive” 2" frequency stage is put into function
Function nac i} quency siage 1s putinio funcl
Jnactive” 2™ frequency stage is put out of function Jinactive”
acive” Function of 2" frequency stage is ineffective when
! input function ,Protect. Block.” is active
ex block .
., Function of 2" frequency stage is effective irespec- o
Linactive . . . @ ,inactive
fively of the input function ,Protect. Block.” state
ipbloc active” OFF command to the local CB is being blocked
inactive” OFF command fo the local CB is being issued ,inactive”

Pick-up value of the 2" frequency stage as absolute value
Disengaging ratio for under frequency 99.8% of the ad-
f2 40...70 Hz  justment value 52 Hz 0.001 Hz
Disengaging ratio for over frequency 100.2% of the ad-
justment value

100...

tf2 Trip time delay of the 2™ frequency stage 100 ms 1 ms
300,000 ms P" i quency siag
Frequency Protection - 3“ stage
Funcfion ,active” 3': frequency stage is put into function
Jnactive” 3" frequency stage is put out of function Linactive”
active” Function of 3" frequency stage is ineffective when
! input function ,Protect. Block.” is active
ex block '
nactive” Function of 3“ frequency stage is effective irespec- nactive”
! tively of the DI, Profect. Block.” sfate !
el active” OFF command fo the local CB is being blocked
inactive” OFF command fo the local CB is being issued ,inactive”
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Tolerance

+1% of the
adjustment
value or

0.5% U,

+1% of the

adjustment
value or
+20 ms

< 0.05 of
rated f,,

+1% of the

adjustment
value or
+40 ms

< 0.05 of
rated f,,

+1% of the
adjustment
value or

+40 m
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t£3

Function

ex block

fripbloc

tf4

40...70 Hz

100...
300,000 ms

active”

Linactive

active”

inactive”

active”

,inactive”

40...70 Hz

100...
300,000 ms

Pick-up value of the 3 frequency stage as absolute value
Disengaging ratio for under frequency 99.8% of the ad-

justment value

Disengaging ratio for over frequency 100.2% of the ad-

justment value

49 Hz 0.001 Hz

Trip time delay of the 3" frequency stage 100 ms

Frequency Protection - 4" stage

4" frequency sfage is put into function

1

4" frequency sfage is put out of function Linactive'

Function of 4" frequency stage is ineffective when
input function ,Protect. Block.” is active

Function of 4" frequency stage is effective irespec-
tively of the input function ,Protect. Block.” state

OFF command fo the local CB is being blocked
OFF command fo the local CB is being issued

"

,inactive’

,inactive”

Pick-up value of the 4" frequency stage as absolute value
Disengaging ratio for under frequency 99.8% of the ad-
justment value
Disengaging ratio for over frequency 100.2% of the ad-
justment value

48 Hz 0.001 Hz

Trip time delay of the 4" frequency stage 100 ms

Table 5.59: Sefting parameters for frequency protection (over-/underfrequency)
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+40 m
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5.7.3.15 Overvoltage protection U>, U>> / undervoltage protection U<, U<<

Description

The voltage profection functions in the CSP2, which are phase selective, are designed as two-stage overvolt-
age- and undervoltage protection. If the CSP2 system is connected to a fourwire system with sfar point, the
line conductor or phase voltages can optionally be set as threshold for the voltage protection. If the voltage
measurement circuits of the CSP2 are switched in delta connection, only the line conductor voltage can be
evaluated in the protection.

The effectiveness of the undervoltage profection function U<, U<< depends on

e the measuring location of the voltage transformers(VT) (Parameter: VT loc”: “W'1 Busb.”, “"W1 Tr’,
W2 Busb.” or W2 Tr"),

e the circuit breaker positions and

e the voltage available at the bus bars of the two winding ends (U,,, ,, and U, 4,

e the input function ,U<, U<< Block" together with the parameter of the undervoltage steps, block U".

The table below shows the effectiveness or ineffectiveness of the undervoliage profection when voltage is
available af the bus bar (BB) of winding end 1 (W1).

The discreminating criteria are:

Effectiveness Undervoltage Protection U<, U<<

Uy, 55 N0t available U,, 5 available
le.g. outgoing transf. [e.g.coupling frans-
Parameters Setting CB1 Position | CB2 Position feeder panel) former panel)
U<, U<< ef | U<, U<<ine- | U<, U<< ef | U<, U<< inef
fective fecctive fective fective

OFF OFF . .
" B ON OFF . °
W1 Busb. OFF ON . .
ON ON . .

OFF OFF ° .

B B ON OFF . - . -
Wi OFF ON . .
ON ON ° - .

VT loc OFF OFF . .

B B ON OFF . - . -
waTr OFF ON . .
ON ON . - .
OFF OFF ° °
" " ON OFF . °
W2 Busb. OFF o s .
ON ON . - .

Table 5.60: Effectiveness of the undervoltage protection
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Block diagram
The block diagram shown below represents the functional correlation between data acquisition, parameters
and the subsequent issue of messages and the OFF command.

Example Step U<

evaluate 7 E
,—0
[uLa — X + | | _
% | tripbloc 1 Tr!p w1
U 12 21 & ~ Trip W2
,—0 L T0< — Trip W1&W2>
UL2 T
& e ol
Uz exblock 7 q =
| Prot.blocked
[uLs =] |nr\<j| [ | L {Aam:U< >
1 1| BlockU “ n
UKL

Example Step U>

evaluate % u>

rl_‘—o Trip log <y
T | tripbloc . i
-

|
L

UL 25 Trip W1
2 Trip W2
U2 i 21 s Trip W1&W2>

2 :

% function & 7 Trip: U>

on delay
U23 J :
_“exblock 2

uL3 ] ~, Prot.blocked

AV

|1

U 31

Figure 5.89: Block diagram of the overvoltage and undervoltage protection U>, U>>, U<, U<<

Important

e The used voltage measuring values for the overvoltage,/undervoltage protection functions U>,
U>>, U< and U<< can be measured either at the winding end W1 or W2. (Parameter , VT
loc”; see Chapter ,Field Parameters”).

e For the overvoltage,/undervoltage protection functions U>, U>>, U< and U<< applies that the
frip command can be issued either to both of the CBs (at W1 & W2) or alternatively to only one
of the two CBs (at W1 or W2) af the two winding ends. (Parameter , Trip.Lloc”; see Chapter
,Trip operating”).

Parameters

'Evaluate” (selection of the voltage protection criterion)

As a function of the kind of voltage measurement circuit (Y, A or V-connection) the line conductor or the phase
voltage can be selected as a profection criterion for both the overvoltage as also for the undervoltage protec-
fion. The pick-up values of the individual protection stages are adjusted as relative values, related to the rafed
quantity Un. Dependent on the sefting of parameter “evaluate”, the rated quantity Un is either defined as line
conductor “voltage LL" (linetoline voliage) or phase “voltage LN".

Settings:
,Voltage LN": The pick-up value is related fo the phase voltages. In this case the factor to be adjusted is also
put in without considering factor , v3”.

,Voltage [L”: The pick-up value is related to the line-to-line voltages. In this case the factor to be adjusted is
also put in without considering factor , v3" .

356 TD_CSP2-T_HB_06.05_GB



,Function”
With the sefting "Function = active” the corresponding stage of the voltage protection functions is generally set
into function. The protection stage can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an active status of this input function, the levels of the voltage profection which are set to ,ex block = active”
are blocked.

Jfripbloc” (blockage of the OFF command for the circuit breaker)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay, a "Trip
XY" signal and the signal "General frip" are nevertheless generated and are available for the communication
to SCADA as oufput messages of the LED display, the further processing via report relays or as reports (data
points).

block U”

This parameter can only become effective together with the input function ,U<, U<< Block” which can be ac-
fivated via a digital input or a programmable logic function. VWhen the input funcfion ,U<, U<< Block” is ac-

five then those sfeps of the undervoltage protection function are blocked with parameter sefting ,block U = ac-
tive”.

Pick-Up Valve” (e.g. ,U>")
Two stages (U>/U>>, U</U<<]) with separately set tripping delays are available for each of the over and
undervoltage protection.

,Tripping delay time” le.g. ,t U>")
If a threshold is exceeded in at least one phase and after the expiry of the tripping delay, the trip or signal
fakes place.

Remark on the voltage monitoring
The kind of connection of the voltage transformers is selected in the "Field seftings parameter
"VT con” menu. Depending on the measuring circuit, a selection can be made between star, delta,
V-connection and no measurement (Voltage Measurement). The primary nominal voltage “VT prim”
and the secondary nominal voltage “VT sec” are likewise set in the “Feeder ratings” menu.

Examples for setting of the threshold for voltage protection functions
Attention
All adjustable thresholds U<, U<<, U> and U>> of the voltage protection functions are related to the

adjustments of the parameter “Measurement” in the menus “Overvoliage U> U>>" and
"Ovenvoltage U< U<<”|
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1" Measuring of the voltage in star connection (Y):

Primary Side <«— —> Secondary Side

|
L1 L2 L3 | Wiring of the -
Measurement Inputs |
, ‘
A N | n a Lo l CSP2
I : —o  X5.1
| U2 usi 2 : —o—'—q— X5.2
| J L2 : . i
N | . . —a| %53
, 23" 3 L o——a  X5.4
—— | - — : —a| %55
o ' uLr uL2' uL3' M 56
Uz3 | T 0—0— : X5.7
o = o X538
uL1 i
uL2 e
uL3
Figure 5.90: Star Connection |,Y")
Example | : If the default setting of the pick up refers to line-to-line-voltage ULL |
Field parameter: VT con = Y”(Star connection: Measuring of the linefo-line voltages)
VT prim = 6000 V" [primary linetoline voltage)
VT sec = 100 V" (secondary lineto-ine voltage)

Protect.parameter: ,Measuring = Voltage LL” (Un = VT sec)

The pick-up value for the first stage of the undervoltage protection function U< is to be set to 50% of the line-
torline voltage ULL!

= Setting of the pick-up value: ,U< = 0.5 x Un”

Example 2: If the default setting of the pick-up value refers to the phase voltage ULN

Field paramefer: VT con = Y”(Star connection: Measuring of the phase voltages)
N prim = 6000 V* [primary phase voltage)
Msec = 100 V" (secondary phase voltage)

Protect.parameter: ,Measuring = Voltage IN" (Un = VT sec/~3)

The pick-up value for the first stage of the undervoltage protection function U< is to be sef to 50% of the
phase voltage ULN !

= Sefting of the pickup valve: ,U< = 0,5 x Un”
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2" Measuring of the voltage in delta connection (4):

Primary Side <«— —> Secondary Side

L1 L2 L3

Wiring of the

measurement inputs

"

Figure 5.91: Delta connection {,4")

Example: If the default setting of the pick-up value refers to lineto-line-voltage ULL

|
|
|
A N | n a Ly )
I —0
| usrn’
—— i . uiz L2 .
! u23' L3
—— :
| —
uz3 |
u3i |
1 S
ultl | =
uL2
uL3

Field parameter: VT Treaim. = A" (Delta connection: Measuring of the linetoline voltages)

VT prim. 6000 V" (primary linetorline voltag)
Msec = 100 V" (secondary linetorline voltage)
Protect.parameter: ,Measuring = Voliage [L” (Un = VT sec)

The pick-up value for the first stage of the undervoltage protection function U< is to be sef to 50% of the line-

foline voltage ULL!
= Setting of the pick-up value: ,U< = 0.5 x Un”

Note

The setting ,Measuring = Voltage LN" is not permitted in delta connection because in this connec-

fion only linefo-line voltages can be measured!
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Set
Parameters  ting/Sefting Description Presetting ~ Step Range ~ Tolerance
Range

) active” U> stage is put info function
Function
Jnactive”  U> stage is put out of function ,inactive”
iipbloc ,active” Off command o the local CB is being blocked )
Jinactive”  Off command to the local CB is being issued Jinactive”
+1% of the
t U> 30...300,000 Trip time delay ,200 ms” 1 ms adjustment
ms value or
+20 ms

active” U>> sfage is put info function
Function s ge 15 putt unet

Jnactive”  U>> sfage is put out of function inactive”

ipbloc ,active” Off command to the local CB is being blocked
Jinactive”  Off command to the local CB is being issued ,inactive”
+1% of the
t U>> e Trip time delay ,100 ms” 1 ms adjustment
ms value or
+20 ms

Table 5.6 1: Sefiing parameters for overvoliage profection
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Setting,/Sefting

Parameters Range Description Presefing ~ Step Range  Tolerance
Funclion ,,oc'nve U< sfage is put info func'non
inactive” U< sfage is put out of function inactive”
ipbloc active” Trip blocked, all events will be coming, but no CB
inactive” will be excited inactive”
Pick-up value of the st undervoliage stage related to +2% of the
U< @012l | I EiCelveleEs _ ,09xUn* 0001 xUp Odivstment
Disengaging ratio 103% of the adjustment value or value or
0.5%xUn 1.5% U
Funclion ,active U<< stage is put info function
inactive” U<< stage is put out of function inactive”
ipbloc active” Off command to the local CB is being blocked
inactive” Off command fo the local CB is being issued ,inactive”
+1% of the
30...300000 adjustment
t U<< Trip time del 100 ms” 1
ms fip ime aeidy ! ms me value or #20
ms

Table 5.62: Seiting parameters for undervoltage profection
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5.7.3.16 Residual voltage monitoring Ue>, Ue>>

Description

The residual voltage Ue (also called star-point voltage| is a measure for the displacement of the star point from
its normal position in a symmetrical system (earth potential). In isolated mains the residual voltage is a variable
for recognition of shorts to earth. Although a defined star point does not physically exist in such a system, this
"fictitious" point can be monitored. The residual voltage determined is compared with the sef threshold. The

function is two-staged.

Important

e For the protection function residual voltage supervision Ue>, Ue>> applies that the trip command
can be issued either to both of the CBs (at W1 & W?2) or alternatively to only one of the two
CBs (at W1 or W2) at the two winding ends. (Parameter , Trip.Lloc”; see Chapter ,Trip opera-
tion").

Block diagram

The block diagram shown below represents the functional correlation between measurement , parameters and
the subsequent issue of messages and the frip command.

RS

Example Step Ue>

iy

ex block
[ Prot.blocked

on delay

T a

I Trip W1
& 1 Trip W2
b Trip W1&W2

Alarm: Ue> >

Example Step Ue>>

_

ex block

&
[ Prot.blocked

on delay

! Trip W1
& i —— Trip W2
B T wiawa

Alarm: Ue>>>

Figure 5.92: Block diagram residual voltage supervision Ue>, Ue>>
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Parameters

,Function”
With the sefting "Function = active” the corresponding stage of the residual voltage protection functions is
generally set into function. The protection level can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an active status of this input function, the levels of the residual voltage protection which are set to ,ex block =
aktive” are blocked.

"fripbloc” (blockage of the OFF command for the circuit breaker)

Only the switch-off command to the circuit breaker is blocked. After the expiry of the tripping delay time, a
"trip XY" signal and the signal "General trip" are nevertheless generated and are available for the communico-
fion to SCADA as output messages of the LED display, the further processing via signal relays or as messages
(dota points).

Residual voltage threshold of the protection stage [e.g. ,Ue>")
For the residual voltage supervision, two stages (UE>, UE>>) with separately set delay times are available. If
the set value is exceeded (e.g. "Ue>") the profection stage is activated.

Trip delay of the protection stage [e.g. ,t Ue>")

After the expiry of the set delay time (e.g. 't Ue>") a trip command is issued fo the circuit breaker. The resid-
ual voltage supervision is however merely used as a waming as a rule and is not planned for the fripping of
the circuit breaker. Separate seftings are possible for both stages.
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Sefting,/Seffing

Parameters Retnge Description Presefing ~ Step Range  Tolerance
o Ue> stage is ineffective when the input function ,Pro-
,active u . .
fect. Block.” is active
ex block
_, Ue> stage is effective irrespectively of the o
Linactive . . " Jinactive
input function “Protect. Block” state
Pick-up value of the residual voltage related to its +2% of the
f lue which is defi the rated field dat i
Ues 001 .2xUn @ ed va ve which is doe ined by he 1 ed field data 0.1 x Un 0.001 adjustment
Disengaging rafio 97% of the adjustment value or value or

0.5%xUn 0.5% U

-_

Ue>> stage is ineffective when the input function ,Pro-

wachive tect. Block.” is active
ex block
o, Ue>> stage s effective irrespectively of the .
Jinactive . s " Jinactive
input function “Protect. Block” state
Pickup value of the residual voliage related fo its +2% of the
Usss 0012 x Un rated value which is defined by the rated field data 0.2 x Un 0.001 adjustment

Disengoging ratio 97% of the adjustment value or value or

5%xUn 0.5% U

Table 5.63: Setting parameters for residual voltage
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5.7.3.17 Voltage transformer supervision (VTS)

Description

Faults on the secondary side circuit of voltage transformers (e.g. wire break to the secondary or en winding
of a voltage transformer or MCB frip of a voltage transformer or fuse etc.) cause faults in the protective func-
fions, in which the voltage is used as an (additional] decision criterion for a tripping of the circuit breaker.

For this reason, a supervision of the voltage fransformer circuits has been integrated in the CSP2-F, in order to
give alarm messages “General Alarm” and e.g "Alarm: VTS”) under the above mentioned circumstances and,
if parameterized, to swifch the circuit breaker off and to block affected active protection functions.

Blockage of concerned effective protection functions

Phase-selective protection functions in which the failure of a phase would lead to a faulty tripping of the circuit
breaker are blocked in activating of the voltage transformer supervision function (VTS). In the CSP2-F, this ap-
plies to the undervoltage protection (U<, U<<) as well as the frequency protection, as the frequency protec-
fion results from the measurement of voltage.

In protection functions which make use of the voltage as a decision criterion, but in which the failure of only
one phase does not impair the function, there is no blocking. This applies e.g. for over current time protfection
with directional feature, earth over current time profection with directional feature, as the direction decision in
the event of a fault is done via the phase voltages still in existence, from which the necessary reference vari-
ables are determined, when the VTS is activated (e.g. over current).

Protective functions which generally only frip when a threshold is exceeded are also not blocked. This applies
e.g. for power and reverse power protection, over voltage protfection, residual voltage protection and over-
frequency profection.

Preconditions and operating principle

The voltage transformer supervision (VTS) compares the measured residual voltage Ue from the e coil with
the calculated residual voltage Ue from the three phase voltages measured directly. However, the following
prerequisites must be fulfilled for this:

e Measurement connection for phase voltages: in sfar connection (field parameter: ,VTcon = Y’
e Measurement connection for residual voltage: open delta connection (field parameter:
,EVTcon = open A’

If o difference of
e more than 30 % between the phase voltages UL, UL2 and UL3 or
o 10 % *3 between the calculated and measured residual voltage Uen
is defected, it is assumed that this is caused either by a fuse failure or a line inferruption.

Limitations with regard fo the use of the voltage fransformer monitoring (FF)

e cannot be used for voltage transformers with primary high-voltage fuses.

e cannot be used if no en coil is connected, as then no comparison between measured and calculoted re-
sidual voltage Ue is possible.

e inuse of a threepoled MCB in the voltage measurement circuits. In this case, there cannot be a one-pole
fuse trip, as all three phases are switched off at the same time due to the mechanical coupling and the
complefe measurement voltage drops to zero. The best thing possible is a conductor breakage supervi-
sion. For this, the auxiliary confact of the three-poled MCB can be connected directly to a digital input to
the CSP2, in order to signalize the fuse trip. This digital input is then fo be configured with the input func-
tion "Fuse Fail VT".

Note

The input function "Fuse Fail VT” works independent of the infemnal protection function "Voltage
Transformer Supervision (VTS)’|
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Block diagram
The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

e

2 & | —{Tripw2
e (ost] | i
11"
t
& 7 Trip: VTS

% delay
~

Alarm: VTS >

Figure 5.93: Block diagram of the voliage transformer supervision VTS

Important
e For the function voltage fransformer supervision (VTS) applies that the trip command can be is-
sued either to both of the CBs (at W1 & W2) or altlernatively to only one of the two CBs (at W1
or W2) at the two winding ends. (Parameter , Trip.loc”; see Chapter ,Trip operation”).

Parameters

,Function”
With the sefting "Function = active” the voltage transformer monitoring (FF) is generally set info function. The
CCS function can however only be effective if it is not blocked.

ex block”

This parameter can only become effective in cooperation with the digital input function ,Prot. blocked”. With
an active status of this input function, the levels of the voltage transformer monitoring (FF) which are set to ,ex
block = aktive” are blocked.

"fripbloc” (blockage of active protection functions)

In the parameterising "tripbloc = active “ the switch-off command for the circuit breaker which would be is-
sued affer the expiry of the set tripping delay time t FF is blocked. Nevertheless, the "General trip” signal is
generated and is available for the communication to SCADA as an output function of the LED display, the fur-
ther processing via signal relays or as messages (dafa poinfs).

't VIS” (iripping delay time)

Via the parameter “t VTS a delay time until the issue of an OFF command to the circuit breaker can be ad-
justed. Only after the expiry of the set trip delay time "t VTS” are the other effective protection functions con-
cerned by the voltage measurement (undervoliage profection and frequency protection) blocked.
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Voltage Transformer Supervision (VTS)

Setting,/Setti
Parameters  ~° ing/ Setting Description Presetting Step Range  Tolerance
Range
) ,active” VTS is put into function
Function
,inactive” VTS is put out of function Linactive”
active” VTS stage is ineffective when the input function ,Pro-
g tect. Block.” is active
ex block
., VIS stage is effective irespectively of the input func- e
Jinactive o @ o Linactive
tion “Protect. Block” state
Hipbloc ,active” Off command to the local CB is being blocked
inactive” Off command to the local CB is being issued inactive”
+1% of the
10...20,000 . 7 djustment
t VTS ! Trip time delay ,200 ms 1 ms adjusimen
ms value or #20
ms

Table 5.64: Sefting parameters for voltage transformer supervision

5.7.3.18 Circuit Breaker Failure (CBF) protection

Description

The protection and confrol system CSP2 is provided with a separate circuit breaker failure protection CBF
W1 and CBF W2 for each winding end of the transformer (W1 and W2).

The »current flow zero« principle is used as the criterion for a circuit breaker failure.

After a protection trip, the CSP2 expects the current to have dropped below a set zero current threshold “/
CBF” within the parameterized switch-off time "t CBF” for the power switch.

At the expiry of half of the set switch-off time "t CBF” the CSP2 compares the measured current with the set
zero-current threshold "l CBF”. If the current value is above the zero-current threshold at this time, a second OFF
command is issued to the circuit breaker. After expiry of the complete switch-off time, the measured current is
again compared with the zero-current threshold. If the measured current value is then again higher than the set
zerocurrent threshold, the CSP2 reports a local circuit breaker failure ("CBF alarm”)l The protection therefore
detects if a switch-off command to a local circuit breaker has not been performed correctly.

In order fo protect the switchgear according, a command can now be given to the circuit breaker of the su-
perior protection device (CSP2). For this, a signal relay with the output messages "CBF-Alarm” is to be as-
signed. The contact of this signal relay is then to be wired to a digital input (which is assigned to the input
function "CBailure”). If a circuit breaker failure of the local protective device is detected, the circuit breaker of
the superior protfection device is switched off without a delay via its digital input.

Accordingly a digital input for processing of an external circuit breaker failure signal from an inferior circuit
breaker can be provided in the local CSP2. In such a case, there is an undelayed trip command to the local
circuit breaker from the local CSP2.
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Block diagram

The block diagram shown below represents the functional correlation between measurement, parameters and
the subsequent issue of messages and the frip command.

Off command >»ﬁth—
CB1 W1 S I CBlF w31~
e i
T & Second trip W1
[z >
T
[1IL3 w1 [ :
& e Alarm CBF W1 >
e |
Prot.blocked
Off command t
B A —,
CB1W2 Dot I CBlF w2~
(e i
& Second trip W2
= 2
o
[IL3 w2 [ :
s e Alarm CBF W2 >
e |

Figure 5.94: Block diagram Circuit Breaker Failure Protection CBF W1 and CBF W2

368 TD_CSP2-T_HB_06.05_GB



Parameters

,Function”
With the sefting "Function = active” the Circuit Breaker Failure (CBF) is generally set into function. The protec-
fion stage can however only be effective if it is not blocked.

,ex block”

This parameter can only become effective in connection with a digital input onto which the input function "Pro-
fection block.” has been assigned to. With an acfive status of this digital input, the levels of the protection
functions which are sef to "ex Block = active” are blocked!

"fripbloc” (blockage of the OFF command for the circuit breaker)
The CBF-module reports the circuit breaker failure, but there is no second OFF command to the circuit
breaker.

Switch-off time (e.g. ,t CBF W1")
If the current flowing through the CB is not below the zero current limit (CBF W 1) (or CBF W2) when this time
has elapsed, the message “Alarm CBF W 1" (or "Alarm CBF W2 is issued by the CSP2.

Note
The monitoring time “t CBF" should always be selected longer than twice the parameterable control
fime of the power swifch:

I tCcBF>2xts 11

In this way, a second trip impulse onfo the circuit breaker is guaranteed!

Zerocurrent threshold (e.g. ,| CBF W1
If the current falls below the set threshold “I CBF” within the time interval “t CBF W1 (or t CBF W2) " the CSP2

detects a fauliless trip of the circuit breaker.

Circuit breaker failure protection (CBF W)

Parameters Saiigy/ ity Description Presetting  Step Range  Tolerance
Range
. active” CBF W1 is put into function
Function
,inactive” CBF W1 is put out of function ,inactive”
o CBF W1 is ineffective when the DI, Protect. Block.”
,Qactive . .
ex block is active
., CBFWI1 is effective irrespectively of the DI “Protect. e
Linactive " Linactive
Block” state
o Second OFF command to the local CB1 is being
,active
) blocked
fripbloc
. Second Off command to the local CB1 is being is- o,
,inactive Linactive
sued
+1% of the
' CBE W1 100...10000 Tlme delay until alarm message ,Alarm: CBF W1" is 200 ms" 1 s adjustment
ms issued value or
+20 ms
0.0x In 0.001 xIn +3% of the
Threshold value for defection of the zero current adjustment
[CBIF ) 0200 0. b when a CBF W1 occurs value bzw
1%,
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Circuit breaker failure protection (CBF W2)

Parameters Saigy/ S Description Presetting  Step Range  Tolerance
Range
; ,active” CBF W2 is put into function
Function
,inactive” CBF W2 is put out of function ,inactive”
o CBF W2 is ineffective when the DI ,Profect. Block.”
,active . .
ox block is active
. CBF W2 is effective irrespectively of the DI "Protect. o,
Jinactive " Linactive
’ Block” state '
o Second OFF command fo the local CB2 is being
,active
) blocked
tripbloc
.. Second Off command fo the local CB2 is being is- o,
Linactive Linactive
sued
+1% of the
{ CBF W2 100...10000 Tlme delay until alarm message ,Alarm: CBF W2" is 1200 ms" 1 ms adjustment
ms issued value or
+20 ms
0.0 x In 0.001 xIn +3% of the
Threshold value for detection of the zero current adjustment
[ | O Gl when a CBF W2 occurs value bzw
1% 1,

Table 5.65: Sefting parameters for the crcuit breaker failure protection
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5.8

Service Menu

In the "Service" menu, important device data for the CSP2/CMP1 system and revision data for the

MV switchgears of the cubicle are displayed. These data enfail:

Date and time,
Type of device and software version and
Revision data for switchgears (counters).

Measurement. ... .. 3
Statistic ....... 3
Event. recorder .. F
Fault recorder .. F
Dist. recorder .. F
Status ... ... 3
Parameter ... ... 3

LCD settinds . ...
Select device. ... Pk

4 SIMGLE LIME

SERUICE

15,62 84 14:44
TYPE CSP2-T
SHU-TYFE 2.8

MAIM VEZ 88, 06078812
DSP  UB3. 66 .08-8613
CHP L&z 81 .60 8855

OF . hours 8T h

Modem—connect. Statush

Figure 5.95: "Service data" on the display of the CMP1
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SERVICE
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SUCCESS 5]
UHRSUGS =]
oF . 561 148
ar . 562 [=1x]
e . 563 23
ar . 564 ]
OF . 565 4
£I SHG1 5 kR
=l SHG2 B kR

BHoDEN COMWECT . STATU|

LART C(RxDaz
LART C(TxDaz
Modem—Init: Mo

t—-last (Modem—Init)

Connection—5tatus
rnot connected

FPC= linked :8-max3
CFrames(RxDa:
CFrames(TxDa:
Counter (RxDa:
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Figure 5.96: "Service data" SI-SOFT
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The following table gives information about the available service data in the menu service.

Data

Date
Time

TYPE

SW-TYPE

MAIN
DSP
CMP

Modem-connect

Op. Hours

AR tot.

Success.

unsuccess.

Op SG 1
Op SG 2
Op SG 3
Op SG 4
OpSG 5
31 SWGT

3 SWG2

Display,/Unit

jj-mm.

hh:mm

CSP2-XX

1.0
2.0
VXX XK XX/ XXX
VXX XX XX/ XXXX

VXX XX XX/ XXXX

Serial No.

Serial No.

kA

kA

Service-Data

Description

Year, month, day

Hours and minutes

Type of CSP2-device

IEC, Profibus

Modbus

Software Version standard of the
CSP2 main program

Software Version standard of the
CSP2-profection programs
Software Version standard of the
CMP1 processors

Data of the modems used

Counter of the CSP2 operating
hours

Total of all AR attempts since
commissioning or since the latest
reset of the counter

Total of the successful AR attempts
since commissioning or since the
latest resef of the counter

Total of the unsuccessful AR af-
tempts since commissioning or
since the latest reset of the counter
Number of operating cycles of
switching device 1

Number of operating cycles of
switching device 2

Number of operating cycles of
switching device 3

Number of operating cycles of
switching device 4

Number of operating cycles of
switching device 5

Sum of shortcircuit currents
switched by the CB1 (SG1)

Sum of short-circuit currents

switched by the CB2 (SG2)

Table 5.1: Detailed View — Service Data

"'Date" and "Time"

The CSP2 has a clock module, which generates the date and time display. The date is displayed in the

Update

Daily
Every minute

When software
is upgraded

When software
is upgraded
When software
is upgraded
When software
is upgraded
When software
is upgraded
When software
is upgraded

Every hour

After each AR
aftempt

After an AR
cycle has fin-

ished

After each com-
plete switching
action of the re-
spective switch-
ing device

Protective frip by
CB1 (SG1)

Protective frip by
CB2 (SG2)

"Year.Month.Day" format; the time in the "Hours : Minutes" format.
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Note

Adjustable
Adjustable

Type of communication
protocol provided by
CSP2 device

Type of communication
protocol provided by
CSP2 device

Main processor (CSP2)

Digital signal-processor

(CSP2)

Main processor
(CMPT)
Remote communication
via modem
Operating data of the
CSP2

(can be reset)

Counter values of ARs
(can be reset)

Revision data for
switching devices
(can be reset)

Revision data for circuit
breakers
(can be reset)
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Note
The clock module is fed by a lithium battery, which has a service life of about 10 to 15 years. Re-
placement of the battery is quick and simple via the review shaft.

The displays for date and time can be changed as follows:
e Display and operating unit CMP1:  Each individual decimal place of the date and time display in
MODE 2 (local operation/parameterization),

e SISOFT: Synchronization of the date and time of the CSP2 to the time of
the connected PC/laptop and
e SCADA: Synchronization of the date and the time of the CSP2 to the time

of the connected host computer.
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Alteration of the date and time display via the CMP1

Via the CMP1 operating and display unit, each value of the date and time display can be changed indi-
vidually. However, this is only possible in MODE 2 (local operation/parameterization). In comparison with
the other parameter setting processes, it is not necessary fo save the changes, as the clock module of the
CSP2 takes on each new setfting immediately. (A storage process could possibly take too long, meaning that
the "new" sefting would no longer be up fo date.)

The following illustration shows the mode of procedure with the example of sefting the time (minutes)
(sefting of the date is analogous).

‘ Direct Selection

[_mam mM| Selection

MAIN MENL Selection SEFUICE Selection

12,682 .64 15:85

Heasurement ..... b Measurement ... .. 3
Statistic » Statistic ....... 4 TWFE CSP2-T
Event recorder .. Event recorder .. b SH-TYPE 2.8
» MAIN U3 88 68 0818
3

Fault recorder . Fenild Feeerdar - O ISP UB3.00. BE-8B1E

Dist. recorder . f Dist. recorder .. M 1 CHP  UB3. 51 BO-BESE 1
- status .. ... b ek | Status ... » ) oF . haurs 637 h

Parameter ... ... b Paraneter .......

Service ........ 3 y ce y y
Self test 3
Select Modem-connect Status

CSINGLE LINE K

Display 1 ‘ 31 Step ‘ Display 2 ‘ 4t Step ‘ Display 3 ‘ 5t Step

LCD settinds .. ..
Select device. ... b

4 SINGLE LINE

15t Step ‘ 2" Step

.

START

SERVICE Selection Call up Change SERVICE |
180884 15:85 12.88. 84 12.08 .04 156804 3
TYFE CSP2- TYPE C3P2-T THPE CSP2-T TYPE CEP2-T
SH-TYPE 2.8 SWU-TYFE 2.8 SW-TYFE 2.0 SU-TYFE 2.8
MAIN UB3.BE. 886012 PRAIN V&S, B8, @6/ 0818 MATN UAT B0 6A-A615 MAIN UB3. 88, 86/601%
ISP UGS .A8. BA-BALS ISP UB3.00.66/0018 ISP UBT.00.08-0015 ISP UAS.0R.A0/BA10
CHF  UAZ.@1.@8,B058 f CHP  UB3.61.BG-/6656 CHP  UB3.51.88-8856 CHP  UB3 .01 .AB.BE56
OF.hours 687 h OF . hours 688 h ' Or. hours E8T h + OF . hours 688 h

y
Modem-connect Status Moden-connect Status Modem-connest. Status Modem-connect Status
g ; 0 ;i i ;
Display 4 ‘ 6" Step Display 5 7 Step Display 6 8h Step Display 7 9t Step

I SERUICE SERUICE I

15,8584 18.08 .84 15:13
JiRS CSR=T TYPE C5F2-T

SW-TYPE 2.8 SH-TYPE 2.8

HAIN UBS .58 . 68-8E13 MAIN UA3 B8 AG-2a18
ISP UBZ. 8. 68-8A15 ISP UAZ.GA.AG-BA1S
CHP VB3 .61 . 688656 CMP  UAZ.G1.BE-BASE
or . hours 888 h 0P . hours 688 h

Modem-connect Status

K 7

Display 8

Figure 5.97: Sefting the time (minutes) via CMP1
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Synchronization of date and time via the SI-SOFT

Using SI-SOFT, it is possible to synchronize the date and time of the CSP2 to the corresponding values of the
connected PC/notebook. The CSP2 takes over the current values of the PC or laptop. The synchronization is
carried out in the menu "Service” under "Set date/time".

Remark
Date and time are not saved in the data sefs [parameter file "parameter.csp”) of the CSP2. For this
reason, the synchronisation is nof done in the parameter setting mode of the SI-SOFT, but in the nor-
mal operation mode in the sub-menu " Set date/time”, within the menu service.

3 System Line Soft == E

2Bl @ =aloelza] o | u w2 N ] Bl BlenE o

== CSPZT Device number:1
- [H] Measurement
Statigtic
Eventrecorder
--[E]] Faultrecorder
-|ae Distubance recorder
-] Status
i Digital inputs
g:tt:ate ¢ time Set date / time [ <]
[ [@ Parameter —CSP clock.
21.01.2004 15:39.42
—Local datedtime of PC———————————
21.01.2004 15:39.26
Senchronize date/lime
Program I
[Feady [ I [ C5P2 L v03.00.00
st [ A il B 7 38 =& & 3 || #1572 e it - Pain [ By Explorer - (2 [[@5sstem Line Son || N 12 1539

Figure 5.98: Synchronization of date and time via SI-SOFT

Synchronization of date and time via SCADA
The various types of profocol for communication with SCADA possess specific dafa telegrams which are
transmitted cyclically in order to synchronize the date and time of the CSP2 devices connected fo the

SCADA.

Such a data telegram contains the new date as well as the new fime as a date set to be fransmitted.

Further information about the fime synchronization can be seen from the data point lists for the protocol types
in question (separate documentation).

"Type” (type of device] and "MAIN", 'DSP", "CMP" (status of software version)
The identification of the fype of device and the display of the software version status of CSP2 and CMP].
This identification should be stated in inquiries.
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'Op.hours” (operation hours counter)

This display refers to the sum fofal of hours in which the CSP2 was in operation. In interruptions of the supply
of auxiliary voltage for the CSP2, the current counter value is saved. The operation hours counter is therefore
not automatically reset, but continues counting with the saved value in a subsequent commissioning.

A reset of the operation hours counter can however be done manually either via the CMP1 or via the Si-

SOFT:

1) Display and operation unit CMP1: Menu "Parameter/Reset Functions” in
MODE 2 (local operation/parameter setting).

For this, the parameter 'Operation hours counter” is available in the "Parameter,/Reset Functions” menu and
resefs the counter by selection and subsequent pressing of the key "RIGHT” (here as an execution key).

2] Operating software SI-SOFT. Menu "Parameter/Reset Functions” in parameter setting mode of
SESOFT (log into the system parameter sef]

In the menu "Reset functions” the operating hours meter can be reset by the (SI-SOFT) parameter "Op.hours".

Revision data

The counter values are used as revision data and permit a deduction of the functional stress of the switch-
gears, thus enabling a revision of the switch devices as required. The revision data are generated by the fol-
lowing counters:

o "AR tof"
e success"
e 'unsucc”

e 'Op. SGI to "Op. SG5"
e 3/SGI and 2 SG2

(Resetting is done in the menu "Reset functions” analogous to the reset of other counters and functions).

"AR tot.” (Total AR value)
This counter totals the AR attempts (shots) held regardless of whether they were successful or not.

"success” [number of successful AR atfempts per AR cycle)
Here, only the number of AR attempts (shots) needed for successful switching on again are fofalled, i.e. the
circuit breaker remains switched on [shortterm fault).

Example: Parameter "Shots = 4"; successful auto reclosing at the 4" AR attempt.
The counter consequently shows:

o AR tot =4
n "

e success =1
n "

e unsucc =3

"unsucc.” [number of unsuccessful AR attempts per AR cycle)

Here, only the number of AR attempts (shots) implemented with unsuccessful AR is tofalled, i.e. in which the
last auto reclosing attempt of an AR cycle did not lead to a permanent switch-on of the circuit breaker (longer-
term or permanent fouh).
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Example: Parameter "Shots = 5”; no auto reclosing after the 5" AR attempt
The counter consequently shows:

o AR tof =5
n "
e success =0
n "
e unsucc =5

'‘Op. SG1 to "Op. SG5” [counter for switching cycles)

For each of the five defectable switchgears, a separate counter is available, counting the switching cycles
implemented in each case. It is of no importance whether the switchgears are controlled electrically or me-
chanically.

=/ SG1 and 2l SG2 (counters for summation of the currents in protection tripping)

These two counters total the shortcircuit currents switched by the circuit breaker in each case at the time of
any protection tripping (also DI functions).

The main confacts of a circuit breaker are particularly highly stressed by the switch off of high short circuit cur-
rents in profective fripping (confact burn by arcing). This means that circuit breakers must be maintained and
revisioned more frequently as a rule than other switchgears. The value of counters I SG1 and =l SG2 are
therefore of great importance as revision data.

Remark
The counter values of I SG1 and ZI SG2 should be reset after each revision.
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5.9 Self-test menu

With the seltest, functions the CSP2 and CMP1 can be tested. Each test function is shown on the display
during its execution via Pop up windows. These test functions are executable at any time with the exception of
the relay fest without switching authorization (change of the mode of operation to MODE 2).

|  =eLF tEsT ||

Felay Test . ...... ]
Memord Test. ... ... [
Lame Test ........ b
Disrlayd Test ... .. b
Ked Test ......... 3

Figure 5.99: Menu "Selftest” in the display of the CMP1

Below, the displays are shown and commented separately in the order of their appearance for each fest func-
tion.

Relay test

With the "Relay test", the function of the signal relays of the CSP2 can be checked. All the signal relays are
put into alarm state in order. In the automatic fest sequence the signal relay for the "System OK" system mes-
sage (works setting) opens first. After this, all the other output relays pick up in the correct order and then
open jointly ofter this. At the end of the test, the "System OK" signal relay picks up again.

Attention
Before the execution of a relay fest, ensure that no external functions such as circuit breaker failure or
"CB transfer frip” take-on are forwarded by the activation of the report relay!

[secF test | [ =ecr et |

Felad Test ... ... Relad Test Felad Test ... ... .

Memard Test ... ... 2 Memord Test . ... .. » Memord Test ... .. 2
Lamt Test ........ ] Lame Test ........ » Lamt Test ........ »
Disklay Test ..... ] Disklad Test ... .. » Disklay Test ..... »
Ked Test. . ...... .. 3 Ked Test. .. ... .. .. 3 Ked Test ... ... .. 3
Fornt. Test ... ... .. 3 Fomt. Test ... ... .. 3 Font Test .. .... .. 3
Restart .......... 3 Restart . ... ... .. 3 Restart . ........ . 3

Relad Test is

RUNMING

Figure 5.100: Implementation of the "relay test"
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Memory test

The CMPT display and operating unit has RAM and ROM memories, the capacity and function of which can
be checked by a memory test. The result is displayed.

SELF TEST SELF TEST

Relay Test. .. ... .. 3
Memord Tes

Lame Test ........ [
Display Test ... .. k
Key Test ... ..... 3
Fort Test ... ..... [
Restart . ... ... .. 2

Memaory is OK

512K RAM 0K
512K ROM OK

Figure 5.101: Execution of the "memory fest"

Lamp test
The two-colour lightemitting diodes (LED) on the CMPT are lighted up red and green if they are activated ac-
cordingly. After the end of the LED test, the displays retumn to the menu from which the self test was started.

IEEGEEE | ek e

Felad Test . ...... » Relad Test ....... ] ]
Memord Test. ... ... » Memord Test ... ... ] ]
Lame Test Lamie Test

Disrklad Test ... .. 2 Disklad Test ... .. » Disklad Test ... .. »
Eed Test ... ..... ] Ked Test. . ........ » Ked Test. . ........ »
Font Test ... ..... ] Font Test ........ » Font Test ........ »
Restart ... ..... ] Restart .......... » Restart .......... »

Lamk Test is

RUNMING

Figure 5.102: Execution of the "lamp test"
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Display fest
The display of the CMP1 is illuminated altemately light and dark, with the result that faulty pixels become
visible immediately.

SELF TEST SELF TEST

Relayd Test ....... [ Relad Test ....... 3
Memord Test ... ... J Memord Test ... ... 3
Lame Test . ....... J Lami Test ........ 3
Diselad Diselad Test ... ..

Eed Test. ... ... .. [ kKed Test. .. ....... 3
Font. Test ........ 4 Font Test ........ 3
Festart .......... k Restart .......... 3
4| 4|

Figure 5.103: Execution of the "display test"

Keyboard fest

With the keyboard test all the operating element (keys and key switches) of the CMPT can be tested. The test
is done by sequential pressing of the individual operating keys and the key switches. After each pressing of
an operating element, the result of the fest can be seen on the display. By operating the elements during the
fest, no functions are executed. The operating keys for the “"Emergency OFF" function can also be fested in

this way.

Attention
The function "Emergency OFF” is not in function during the fest!

Operating the key "LEFT (arrow)” ends the keyboard fest (which is why this key should be checked at the end).

If the operation mode is changed (via the key switches| during the test process, a corresponding message
pops up and requests for correction; only then can the fest be ended and a different MODE set.
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|__ser7est | | seLr test | | seLr tesT | | seLr tesT | |  sELF TEsT |

Relad Test ....... | |Relad Test ....... .3 Relad Test. ....... k| |Relad Test. ....... 3 Relad Test ....... 3
Memord Test ... ... M| | Memord Test ... .. 2 Memord Test ... ... k| |Memord Test ... ... 2 Memory Test. .. ... . 2
Lamk Test ... ... .. | |Lamte Test . ... ... . 3 Lamt Test. .. ... ... k| |Lame Test .. ... ... 3 Lamt Test. ... ... .. 3

3 Disklad Test. .. ... 3

3 Font. Test .. ...... 3
Restart .......... M| |Restart ... ... 3 Restart ... ... ... 3

kKed pressed:

INFO

kKed pressed:

SINGLE

ked pressed:

DATA

[ =ecF test || [ ek 7es7 | |  sElF tEsT || |  seLrF tesT || | ser7est |
Relay Test ....... k| |Relay Test . ... ... 3 Relad Test . ... ... b | |Relay Test .. ..... 2 Relad Test ....... 3
Memory Test ... ... ¥ | |Memory Test ... ... 3 Memord Test ... ... b | |Memord Test ... .. 2 Memord Test ... ... 3
Lame Test .. ...... k| |Lam® Test ........ 3 Lamt Test .. ... ... b | |Lamte Test ... ..... 2 Lame Test ........ ]

Diselay Test . ... . k| |Disklay Test .. ... 3 Dispelad Test ... .. b | |Disklay Test .. ... 2 Diselad Test ... .. ]

Ked Test. ... ... .. ked Test kKed Test. ... ... ... kay Test
Faont Test .. ...... k| |Font Test 3 Font Test .. ... ... 3 Font Test ........ ]
Restart ... ..... b| |[Restart ... .. ... L3 Restart ... ...... M| |Restart ... ... 3 Restart .......... 3

Ked pressed: Fed pressed:

CANCEL

| seELr tEsT | |  seLr tesT || | ser tesT | | seLF tesT || |  sELF TEsT |

Relad Test. .. ... .. 3 Relad Test ... ... . | |Relay Test ... ... 3 Relad Test ....... 3

Memord Test. . ... .. k| |Memord Test .. ... . b | |Memord Test ... ... [ Memord Test. .. ... . 2
Lame Test. ... ... .. 3 Lame Test .. ...... k| |Lamk Test ........ 3 Lame Test. ... ... .. 3
Disklad Test. ... .. 3 Displad Test ... .. k| |Disklay Test .. ... 3 Disklad Test. ... .. 3

Test . £ .. k Test
Faont. Test . ..... .. k| |Font Test .. ...... | |Font Test .. ... ... 3 Font Test ........ ]
Restart . ....... .. M| |Restart ... | |Restart 0L 3 Restart ... ...... 3

Ked Pressed:

ey Pressed:

COMTROL

REMOTE

|  seEF test | |__ser test | |  seELr tEST || |  sELrF tEST ||
Relad Test ... .. .. 3 Relad Test . ...... | |Relad Test ....... » Relad Test ....... 3
Memord Test . ... .. 3 Memord Test ... .. P | |Memord Test ... ... » Memord Test. . ... .. k
Lamt Test ... ..... 2 Lame Test .. ...... M| |Lamk Test ........ [ Lame Test . ....... 3
Dispelay Test ... .. » Diselad Test ... .. | | Disklay Test .. [ DisPlad Test k
st L. s oL
Font Test ........ .3 Font Test ........ 3
Restart . ......... 3 Restart ... ... ... . 3

Ked pressed:

Ked pressed:

.y

ngn

4 stors Ked Test . ors K . 4 stors Ked Test

Figure 5.104: Execution of the "keyboard fest"
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Font test

All the displayable fonts are shown.

| seLr tesT ||

|  rFont TEST ||

Relad Test ....... 3
Memord Test ... ... 3
Lame Test .. ... ... 3
Diselad Test ... .. 3
Ked Test ... ... ... 3

B8 JEZLAFZe "ODOE S
18YHEEMOP AT P AR Lal
28 PUHEEE CDk+.—
FAA123456TE9: r{=57
4Ad4ABCDEFGHI JTELMHOI
SEFERETUVWEYZLHT " _|
£8 'abcdefdhidiklmno
TARdrstuvwzdz{ | ~0

Figure 5.105: Execution of the 'font fests”

Restart

The CMPT is reset, i.e. it interrupts the communication fo the CSP2 and reconnects again. If the connection is

successfully brought about, the SINGLE LINE start page, in which the current single line is displayed, pops

up.

SELF TEET

Relay Test ....... ]
Memord Test ... ... b
Lame Test ... ... .. 2

Figure 5.106: Execution of the "restart"

Note

The "SelfTest” functions can not be carried out via the SI-SOFT. (The “Self-Test” menu is not part of

the SL-SOFT)
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5.10 Set LCD menu

Display backlight

The CMP1 display and operating unit has a backgroundilluminated LC display. The backlight can be
adapted to the situation with regard to the light conditions in the cubicle surrounding. For this, the Brightness

and Contrast seftings of the display can be altered.

| Lco =ettine= ||

Bridhthess o2
Contrast T

+s= = setlinds
C = defaults
EMTER= =sawe Param.

Figure 5.107: "Set LCD" menu in the display of the CMP1

The display backlight automatically goes on when the first key is pressed and goes off if no operating key is

used for a duration of about 10 min.

Parameters
Display Adjustments
Parameters Description Setting Range
Brightness Change of the display backlight 0...100
Contrast Contrast Change 0...100

Table 5.2: Sefting parameters of the Display

Remark

The parameter settings are changes in the "LCD-settings" CMP menu.

Note

Presetting Step Range

Q2 1

2 1

The "LCD-seftings" menu is not part of the SI-SOFT. The parameters of this menu therefore can not be

set via SI-SOFT.
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5.11 Device selection menu (Variant 2 of multi-device communication)

The term "Multi-device communication” describes the connection of the CSP2 devices amongst one another
via the infernal CAN-BUS to a bus-system line (see Chap. "CSP2 Multi-device communication”).

The CSP2/CMP1 system offers two variants of multi-device communication, which can be realized and used
in different ways:

e Variant T: the CAN-BUS system entails the same number of CSP2 as CMPT devices
o Variant 2: the CAN-BUS sysfem contains only one CMPT for the whole quantity of CSP2 devices

The local operation of the CSP2 devices in the CAN-BUS system is done in Variant 2 of the multi-device
communication merely via a common CMPT display and operating unit. As the CMPT can always only
communicate with a single CSP2, operation of the CSP2 devices can only be done sequentially.

Attention
The CMPT always only communicates with one CSP2! Logrin to another CSP2 is only done via the
menu confrol of the CMPT and therefore requires time. In projecting, please therefore ensure that im-
portant functions such as “Emergency OFF” are implemented redundantly (e.g. additional separate
key for the power circuit breaker).

The logrin of the CMP1 info an arbitrary CSP2 of the CAN-BUS line is done via the "Select device" menu.
Access to the "Select device" menu for its part is only possible if multi-device communication-system has been
correctly installed and parameterized as Variant 2. This setting is done in the CSP2 in the "CAN-BUS" menu
via the parameter: "single CMP = yes” (see Chap. "CAN-BUS).

Note
The "Select device" menu item is not shown on the display if the corresponding CSP2 has been po-
rameterized for Variant 1 (Parameter: "single CMP = no”)!
(IR SELECT DEMICE
B CAM DEWICE =@l
Measurement. ... .. 3 O CAM DEUICE =@82 P
s O CAM DEUICE B3 b
Statistic ..., .. ] O CAM DEUICE @4 b
Event recorder .. k O CAM DEVICE :@5
O CAM DEUICE @& B
Fault recorder .. Pk O CAH DEUICE @7 *
Dist.. recorder .. F O CAM DEVICE :=@g
O CANW DEUICE @3 »
Status ... L. ] O CAM DEUICE =16 #
FParameter ....... 3 O CAN DEVICE =11 M
. O CAM DEWICE =12 &
Service ... ... .. 3 O CAM DEUICE =13 »
Self test ....... » O CAM DEUICE =14 &
) O CAM DEUICE =15 &
I:Il settlns AU O CAM DEVICE :16 K
Select device. ... B=akt . Can .
(3r i select
Ckr = do to
4 SINGLE LINE +«

Figure 5.108: "Select device" menu in the display of the CMP1 (Variant 2)
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Connecting a CSP2 of the CAN-BUS system
The following screenshots describe the mode of procedure for logging into any CSP2 of the CAN-BUS system
via the common CMP]. The change of communication is done in the MODE 1 mode of operation.

I'st step:
Call up the "MAIN MENU"

2nd step:

Select and call up the "Select device" menu via the keys of the menu guidance.

3rd step:
Select the corresponding menu item which marks the CSP2 to be selected on the basis of the CAN device
number stated.

4th step:
Push the "RIGHT (arrow)" key as the execution key in order to initiate the change in communication.

Sth step:

The change in communication to the selected CSP2 requires a few seconds. During this time, the customer
pop-up windows appear in the display. Affer a successful build-up of the communication, the SINGLE LINE
start page of the selected CSP2 device appears. The process has been completed.

IL1 M1 A A
[_seiect pevice J| || | sELECT Deuice || L2 W1 B A
B CAM DEUICE :@1 B CAM DEVICE :@l ILE M1 A A
= O CAM DELTCE stz b |
5] : O CAM DEVICE :@3 P T At
O CAM DEUICE @4 B O CAM DEUVICE @4 |} ;q *
O CAN DEVICE :@5  » || d \I oB1
O CAHM DEVICE @6 k(| O 3 093
O CAM DEUICE @7 B O 3
O CAM DEVICE @2 B O 3
O CBN DEVICE @2 B || O 3 read data ]
O CAM DEVICE 1@ B O 3 finish
O CAM DEVICE 11 B O 3 =
O CAM DEUICE 12 B O r =
O CAN DEVICE :13 » || d b \T o
O CAM DEVICE :14 B O r
O CAM DEVICE :15 » TAH DEVICE T15 £94
O CAM DEVICE 16 B O CAM DEUVICE =15
B=akt. Can nr. B=akt. Can nr.
(32 I select (%) I =elect
() = 2o to R = g to =
4 = 4 )

Figure 5.109: logging info another CSP-system via the “Select device “menu (Variant 2)
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6 Control Technique

To the ongoing fasks of profection devices belong increasingly also the control functions for the MV-
switchgears, which include in general circuit breakers, switch disconnectors, disconnectors as well as
earthing switches.

MV switchgears can be switched mechanically locally. If the MV switchgears moreover dispose of electrically
controllable drives, an operation (control) can also be carried out via a combined profection and control sys-
tem. Depending on the switching and interlocking scheme, it is then possible to execute the control from dif-
ferent confrol locations. Frequently, several control sites are used in parallel for the operation of plants:

e 'locally" (on site) via CMP or
e switching station ([SCADA/remote confrol system or via a
e conventional remote-control stand (conventional wiring)

According to the needs, a control system can be composed of simple switches as e.g. push-button switches
or acknowledgement switches or is constructed as a complex control system. These sysfems contain an exten-
sive logic which examines the switching command for admissibility before each passing of a command. At
the control site, the switching state of the corresponding switchgear must be perfectly recognizable at any
time. For this, opfical and electro-mechanical position indicators (checkback signals) are used. Signal lomps
as optical position indicators could also be combined to one device, the acknowledgement switch.

In order to prevent faulty operations, locking functions have to be provided, which can be constructed me-
chanically or electrically. Electrical lockings can either be regulated via the interrupter contacts in the control

circuits (hardware) or, when using combined protection and control systems, by the SYSTEM LINE via the
software (see chapter 7: 'Interlocking” (inferlocking technique).

6.1 Basics

Switching actions on the MV-level constitute important interventions info the energy supply, and faulty opera-
tions could entail considerable danger conditions for humans and electrical equipment. Thus the regulations
for switching actions are subject to standards and directives to guarantee the plant safety.

Standards and directives:

e DINEN 50110-1/VDE 0105 part 1: ,Operation of electrical power installations”

e DINEN 50179/VDE 0101: ,Erection of heavy-current insfallations with rated voltage of more
than 1 kV”
e DIN VDE 0670: JA.c. switchgears voltages of more than 1 kV”
DIN 40719: ,Switching documentation” (
o VBG4 ,Electrical installations and equipment”

Safety in switching systems
Clearing, earthing and short circuiting according to DIN 57105 /VDE 0105 are prerequisites for permission
to work near live parts. Here, the following 5 rules must imperatively be adhered fo:

e Clearing!

e Safeguarding against switching on again!

e Ascertaining that no voltage is present!

e Earthing!

e Safeguarding live parts in proximity against fouch!
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Switchgears must on the one hand be provided with disconnect points and on the other hand be equipped
with earthing switches in order to lead off to earth immediately possibly resulting voliage potentials in the
cleared means of operation.

Faulty operations in switchgears constitute a special danger for the personnel and the electrical equipment.
This is especially true for the opening of a currentconducting circuit by a disconnector or for switching on an
earthing switch onfo live system parts.

6.2 Switchgear control via CSP2

The CSP2 of the SYSTEM LINE takes over multiple control and interlocking fasks according to device type
and application. Additionally to the mere control functions, the CSP2 disposes of further extensive functions
for display, message, supervision and safeguarding of switching actions. Moreover, each switching action is
logged into the event recorder so that conclusions can be drawn fo past operation events.

The drive components of the switchgears (motors, control coils) can directly (or indirectly via auxiliary relays)
be connected to the control outputs of the CSP2 (see chapter "Control outputs of the power circuit (X1A, X1').

The switchgear positions are shown within the display of the CMP (single line). Extensive supervision functions
deliver information about the state and positions of the switchgears and thus maximum operational availability
of the electrical equipment is guaranteed.

The ability of executing of control and inferlocking-commands depends on the switching authorization and
can be carried out optionally via the operation and display unit CMP1 via SCADA or via digital inputs.

Remark
Also the "automatic reclosing” of the circuit breaker via the AR function is to be interpreted as a con-
trol process. The AR is also subject to all active locking and supervision functions!

6.2.1 Functions of the CSP2 switchgear control

For switchgear control, additionally to the mere confrol functions, the CSP2 disposes of additional functions
for guarantee of the safety of switch actions as well as for increasing the availability of MV switchgears:

e detection of switchgears,

e display and signalizing of switchgear states,

e confrol of switchgears,

e supervision of swichgears and switch actions,

e logging in of the switching action in the event recorder
e locking of switchgears on the field and/or station levels.
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. - Available in
Function Description Note CSP2T

Number of switchgears which are controlled via the CSP2

Power outputs for control coil ON/OFF - separate controllable 2
Power outputs for motor control

learthing switch disconnector:  Clockwise/Anticlockwise running is separate controllable 3
MType|

Control of switch-

Digital inputs ,Remote” control by means of parallel wiring

Table 6.1: Indicating and Control Functions in the CSP2
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6.2.2 Recognition of switchgears and display indications

The recognition of switchgears (SG) occurs by the messages about their switch positions at the CSP2. By this
information, the CSP2 is e.g. able to show symbolically the available switchgears on the display of the op-
erafion and display unit CMPT and fo generate messages about the state of the individual switchgears (out-
put messages for LEDs and signal relays, messages to SCADA.

Note
Detected switchgears must not imperatively be controllable via the CSP2. Controllable switchgears,
however, must in each case also be detected!

Defection of switch positions

For safe detection of the switch position, always two auxiliary contacts of a switchgear are required.

One auxiliary contact closes af switch position "OFF", the other closes at switch position "ON". The signal
lines of the auxiliary confacts must be wired to the CSP2 in each case via a digital input as single messages.
The digital inputs themselves have been assigned corresponding input functions which are necessary for the
further processing of the single messages.

Single-messages:
e Digital input "SGX signal O": Signal line of the auxiliary contact for message "Switchgear X open”.
e Digital input "SGX signal I": Signal line of the auxiliary contact for message "Switchgear X closed".

Out of the two separate single messages in the CSP2 now results a socalled double message which has a
higher information content than a single message. The sfatus evaluation (active/inactive) results in four possi-
bilities which are interpreted by the CSP2 accordingly. In this way, additionally to the defined switching

states "ON" and "OFF" also the intermediate positions:

e »Intermediate position« (both check back signals ON and OFF missing) as well as the
e »Faulty position« (position check back signals ON and OFF will be reported at the same time)

of the swifch are supervized and separately reported.

Consequently, here are four possible states for the position messages of a switchgear:

e Switch ON": "SGX signal I' = active and "SGX signal O" = inactive

o, Switch OFF": "SGX signal I" = inactive and "SGX signal O" = active)

e Intermediate position": "SCX signal I" = inactive and "SGX signal O" = inactive
e fFaulty position”: "SGX signal I" = active and and "SCX signal O" = active
Attention

For the detection of the switch position of a switchgear always two separate auxiliary contacts (sin-
gle messages each) are recommended! When using a single message for defecting the switch posi-
tions, no intermediate positions and faulty positions can be detected. Supervision of the delay time
(time between issue of the command and check back message of the intended switch position),
however, can also be effected with a single-pole message.
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Example: Defection of a circuit breaker (CB)

DI 2

DI 3

Dl 4

"SG1 signal 0"

"SG1 signal I"

"SG2 signal 0"

"SG2 signal I"

Figure 6. 1: Principle for detection of switchgears

Remark

The first block of the digital inputs is provided for the defection of the position messages for swifch-
gears and possesses a common return line COMT which conducts the corresponding negative po-
tential. The terminal of this return line is situated on the second terminal board of the CSP2.
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Craphical indication of the switchgears in the display
The positions backfeed messages of the different switchgears can be displayed on the LC graphic display of
the CMP1 by a singledine diagram.

The graphic symbols of all frequently used switchgears are based on the standard IEC 617 and DIN 40900,
and can be selected by configuration from a library. From the individual symbolic switchgears a specific field
configuration is esfablished in graphic form. In addition to individual switchgears, also measuring values can
be indicated by the sfafe indications of the switchgears on the LC graphic display.

The following fable shows a list of the available symbols:

Symbol Representation
Switching device Designation according to IEC 617, Type of symbol
DIN 40900
QO il .
Circuit Breaker (CB) Q0] dCorTTroHob|e/detedoble switching
Q0?2 evice
Controllable/detectable switchi
Isolating Switch Q1020304 l dcj)vr;crg aple/ceteceble swiehng
9 Q9,Q91,Q92 (outgoing) \
r Controllable/detectable switching
; Q5, Q8 (SBB) device
Earthing Isolafor Q81. Q82 (DBE)
J’ Confrollable /detectable switching
) Q10 .
Lload break switch device
Ql1l
| ,L Controllable/detectable switching
CB Truck Q93, Q%4 T | device
Fuse |:':| Fixed Symbol
Fixed Symbol
Capacitive Measuring —| |—( ea oymbe
Fixed Symbol
Transformer (2 Winding)
Fixed Symbol
Transformer (3 Winding) @)7
Fixed Symbol
Generator <(£>
Fixed Symbol
Motor
Fixed Symbol
Feeder
KJ\ Fixed Symbol
Voltage Transformer O
Current Transformer C‘) Fixed Symbol

Table 6.2: Symbols for the single line diagram
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Examples of switchgears symbols in the display of the CSP2

Fach positon change of the defected switchgears can be observed by a change of the corresponding sym-
bols on the display of the CMP1. In the following, the symbol for each displayable switchgear the symbols of

the four possible switch positions are shown:

Circuit breaker not withdrawable

a) b) ]

l |
% ) L,

Figure 6.2: Symbols of the four different circuit breaker position messages:

Circuit breaker with truck unit [not withdrawn)

a) b) <)

& & &
\TEB TEE’I {:ﬂl@
T T T

Figure 6.3: Symbols of the four different circuit breaker position messages:

Circuit breaker with truck unit (withdrawn)

a) b) c

It I\ I\
ol fn e

T T T

Figure 6.4: Symbols of the four different circuit breaker position messages:

load break switch

a) b) c)
! ]

Wm a1 \]u1

Figure 6.5: Symbols of the four different load-break switch position messages:
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(215]

a) CB open

b) CB closed

c) CB in differential position
d) CB in faulty position

d

5]

— 60—

a) CB open

b) CB closed

c) CB in differential position
d) CB in faulty position

a) CB open

b) CB closed

¢/ CB in differential position
d) CB in faulty position

al load-br sw. open

b) load-br sw. closed

c) loadbr sw. in differential position
dJ load-br sw. in faulty position
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Disconnector / Isolator

|
Yag

Figure 6.6: Symbols of the four different disconnector switch position messages:

Withdrawable unit for circuit breaker

a)

A
X Q@
\‘I’

b)

7]

—C 60—

d)
T
.

al disconnector sw. open

b) disconnector sw. closed

c) disconnector sw. in differential position
dJ disconnector sw. in faulty position

Figure 6.7: Symbols of the four different position messages for wiithdrawable unit:  a) wiithdrawable unit open

Earthing switch

q)

.
1

Figure 6.8: Symbols of the four different earthing switch position messages:
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b)

753

<)

_"‘xLEEI
1

b) withdrawable unit closed
c) wiithdrawable unit in differential position and
wihithdrawable unit in faulty position

.||_F| 2o

earthing switch open

earthing switch closed

earthing switch in differential position
earthing switch in faulty position

a
b
¢

~~ 2 =

d

A
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6.2.3 Controllability of switchgears

MV switches can be detected by the CSP2 via their auxiliary contacts. If suitable drives (coil drives or motor
drives] are available, the detected switches can be additionally controlled.

Prerequisites: Hardware

Additionally to the detection of the switch position via the check back messages, the drive components for
ON and OFF switching must be connected fo the control outputs of the CSP2. According to the type of
switchgear, these can be confrol coils, servo mofors or auxiliary relays. In general, the following allocations
of the CSP2 power outputs to the switchgears are valid:

e OL1 circuit breaker Q01 switch-off coil),
e Ol2 (circuit breaker QO1 switch-on coaill,
e OL3 circuit breaker Q02 switch-off coil),
e Ol4 (circuit breaker Q02 switch-on coil),
e OMI (disconnector switch/earthing switch),
e OM2 (disconnector switch/earthing switch),
e OMS3 [disconnector switch/earthing switch),

The control outputs are supplied by a separate control auxiliary voltage (DC) which is connected to the CSP2
and will be switched through to the corresponding control output at the issue of the command. The wiring ex-
penditure, especially in case of several controllable switches, is considerably reduced thereby. (Defails see in
chapter "Control outputs of the power circuit (X1)').

Prerequisites: configuration software Sl-Draw (see instruction manual SI-Draw)
A switchgear confrollable via the CSP2 must be taken into account for the device configuration.

e Defermination which type on the switchgear no. [example: SG1 = power circuit breaker)

e Defermination switch designation (display indication] on the switchgear no. (example: SG1 = QO1)

e Defermination control output (hardware output) on the switchgear no. (example: SG1 = OL1, OL2)

e Establishing the locking conditions (field interlocking] separately for the on and off switching of the
confrollable switchgear. For this, the position messages of the other detected switches are used for
the blocking of commands via AND/OR logic functions.

o Setting of the control time [switching time and, if necessary, press-out fimes| for running time supervi-
sion of the switchgear (see chapter "Control times" system parameters).

Attention
The issue of a certain control command as e.g. "Cmd SG1 on" (DHunction) refers always fo the
switchgear no. (here: SG1). In many applications the switchgear 1 {SG1) is a circuit breaker with
the assigned control circuits OL1 and OL2 (hardware outputs]. VWhen using a load-break switch in-
stead of the circuit breaker, the switchgear no. SG1 refers to the load-break switch. As this switch-
gear, however, in general disposes of a motor drive, a control output for motor drives (e.g. OMT1)
must be assigned when configuring the switchgear no. SG1. Consequently, the terminals of the drive
motor must be connected to the terminals for the assigned control output (e.g. OM1).
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6.2.4 Sequence of a control process

After issuing a control command for a switchgear, af first the switching authorization for the control site will be
checked by the CSP2:

e checking for switching authorization (sef mode of operation)

e checking for fermination of a preceding switching action

e checking for active inferlocking functions

e checking of the control circuit by control circuit supervision CCS (when active)
e checking of a defined end position of the switchgear

Checking the switching authorization

According to the confrol site from which the command was issued, the CSP2 checks whether the correct
mode of operation was selected via the key switches of the CMP1T. For remote confrol via digital inputs or a
SCADA-system, the mode of operation MODE 3 is required! (In case of local control, the control command
anyway can only be issued if beforehand MODE 1 was set and called up via the menu item "operate” (con-

frol) of the CONTROL MODE.

Checking for termination of a preceding switching action

Switching actions will always be carried out sequentially! An issued control command will only be processed
by the CSP2, if a preceding inifiated swifching actfion has been terminated without disturbance. In this way
erroneous operation of switchgears are prevented and dangerous condifions avoided!

Checking for active interlocking functions

Issued control commands are blocked by active inferlockings. Inferlockings can be configured and activated
in different ways (see chapter "Interlocking technique"). If a control command is issued for a locked switch-
gear, it will not be executed. This "interlocking violation" can be displayed by the output message "Inferlock’)
via an LED or processed further via a signal relay.

Checking of the control output by the "control circuit supervision CCS"

Before the execution of a switching action, the control output required for the control process is checked by
the protection function "control circuit supervision CCS" for interruption. This occurs only, if this protection func-
fion was set fo active (see chapter "Control circuit supervision CCS').

Checking for a defined end position of the switchgear

A defined end position of a switchgear describes the position check-back messages "switchgear ON" and
"Switchgear OFF". This swifching action is, however, ignored by the CSP2 (without message), if e.g. in case
of a circuit breaker in position 'ON' a control command 'on'" is issued.

If the "infermediate differential position exists, it can be assumed that the switchgear either is just performing a
switching action or that it is faulty. In case of a reported "faulty position”, it must be assumed that a fault of the
switchgear exists.

In the cases "infermediate position" and "faulty position", the issued control command is not executed. How-
ever, a corresponding enfry info the event recorder as well as the activation of the output messages "Inferlock”
and "swichgear fail" (switchgear faulty as collective messages) occurs.

As far as the above mentioned checks of an execution of the switch action allow, the control process is exe-

cuted as follows:

e closing of the internal relay contacts

e swifching through of the auxiliary control voltage

e starf of the running-ime supervision (control lines)

e acfivation of the status message "SG moving" (infermediate position of switchgear)

o feedback message of the infended swifch position

e reseffing of the power control output

e change of the switch symbol in display (corresponding to the present switch position). According fo the
actual switchgear position.

e Reseting the control output
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With the closing of the internal relay contacts, the negative potential (-] of the auxiliary control voltage has al-
ready been connected to the corresponding terminal of the control output. Subsequently, the switching
through of the positive potential (+) to the control output is carried out.

Attention
For auxiliary control voltage only a direct voltage (DC) can be used! (see chapter "Technical data")

Start of the running-time supervision

For the correct execution of a swifching action [switching on or off], each switchgear requires a minimum time
indicated by the manufacturer's data sheet of the switchgear. With the initiation of the confrol process, a
timer is started in the CSP2 which supervises the switch running fime of the switchgear.

Note
This timer is parameterizable for the switching time tc (and must be adapted to the switch run-
ning time (see chapter “control times”. The switching time for circuit breakers is in general
about
tc=150 ms, so that the default setting of the CSP2 for the switching time "tcgs,= 200 ms" is suf-
ficient.
In case of motordriven disconnecting switches, the switch running times vary according to manufac-
turer, so that the indication on the data sheet must af any rafe be taken account ofl

For the setting of the switching time fc in general the following formula applies:

ot > tcil!

If the check back message of the intended switch position occurs within the set swifching time fs, a correct
execution of the switching action is assumed.

Should the switching actfion, however, takes more than the set time fs, i.e. if the position feedback message
occurs later or even does not arrive at all, a fault in the switchgear can be assumed. Thereupon the CSP2
carries out an enfry into the event recorder, the output message "switchgear fail" is activated and a corre-
sponding message is sent to the SCADA-system.

Activation of the status message "SG moving" (switchgear in intermediate position)

During the switching action the switchgear moves first from the defined switch position (on or off) into inferme-
diate position. As soon as the CSP2 recognizes the infermediate position, the output message 'SG moving" is
activated and a corresponding message is sent to the SCADA-system.

Check back signal of the intended switch position
If the switchgear is in the intended end position (ON or OFF|, this position is backfeed reported to the CSP2
via the two digital inputs (check back signals).
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Resetting the control outputs
After recognizing the new swifch position by the check back signals, the power output is reset. By the deacti-
vation of the power output, the galvanic separation of the switchgear from the CSP2 is re-established.

Change of the switch symbol in the display

The switch symbol in the display changes as soon as a new sfatus regarding the switch position is recog-
nized. During the switching actfion the display indication changes first from the'on" or "off" symbol to the sym-
bol of the "infermediate position". When the defined end position of the switchgear is reached, the symbol
indicates accordingly position "ON" or "OFF".

The confrol process for the switching action is now terminated!

6.2.5 Control sites

Under the designation "control site=location" the site is to be understood from which the control commands
can be issued. Essentially, here the local and the remote control must be distinguished. In the case of local
confrol, the control site is represented by the operation unit CMPT which is situated directly on the cubicle
and thus "on site".

Contrary to this is the remofe control, where there is a longer distance between the control site and the
switchgears. The remote-control site can on the one hand be a SCADA-system, and on the other hand also o
parallel wired control room (e.g. a motor control stand) in a separate room or building. The parallel wiring
requires the use of digital inputs of the CSP2.

The switch symbols of the single line diagram in the display always show the present state of the switchgears.

6.2.5.1 Locking between local and remote control

For the different switching authorizations (allocation of the switching authorization), two different operation
modes are existing. A conflict between local and remote confrol is prevented by the position of the upper key-
switch.

For the control of the individual switchgears, the following operation modes are available:

e MODE 1 & »local operation and confrol«  control only via operating keys of the CMP1
possible! Exception: input function SCmd
SGx on/off (from logic or digital inputs)

e MODE 3 § »Remote operation and confrol«  control only possible via serial interface to the
SCADA:system or via input functions (from logic
or digital inputs) of the CSP2!

6.2.5.2 Local operation and control via CMP1

Switching actions via the CMP1 are only possible in “control mode” of the operation MODE 1. Via the menu
guidance keys of the display and control unit CMP1, the switchgear to be controlled is selected in the single
line diagram by a circle marker and switched by the control keys »ON« and »OFF«. These two keys are ex-
clusively reserved for this purpose.

Note

A detailed description of the local control of switchgears is contained in the chapter "switchgear
control via CMP1".
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6.2.5.3 Remote control via digital inputs depending on the switching
authorization in Mode 3

Conventional signal lines can be connected to digital inputs of the CSP device. Furthermore input functions
(DHunctions) have to be assigned to the digital inputs in order fo execute the switching actions (from remote
site).

Attention
In the case of longer signal lines (>3 m), it is imperative to use shielded conductors to avoid possible
voltage coupling which could lead to an uncontrolled activation of the digital inputs.

For the switchgear control via digital inputs or logic equations the following input functions are available:

1

"Cmd1 SG
"Cmd1 SG
"Cmd2 SG1 on”

"Cmd2 SG1 off

"Cmd SG2 on”

"Cmd SG2 off”

"Cmd SG3 on”

"Cmd SG3 off”

"Cmd SG4 on”

"Cmd SG4 off”

"Cmd SG5 on”

"Cmd SG5 off”

"Ext CB1 off”

"Ext CB1 on” (only in connection with SCADA enable command)
"Ext CB2 off”

"Ext CB2 on” (only in connection with SCADA enable command)

1
on

|
1 off"
|
|

Attention
Digital inputs for control commands ON are in general processed edge controlled by the CSP2!
Digital inputs for control commands OFF are in general processed level controlled by the CSP2!
This means that the switch-off of a switchgear has a higher priority than a switch-on.
Example: a circuit breaker is switched on via a digital input with the DHunction “Cmd1 SG1 ON". It
is assumed that the signal line for this DI carries potential continually and thus the DI continues o be
active. The command ON thus is sfill present. If now a signal for switch-off is sent via another DI (DI-
function “Cmd1 SG1 OFF"), the switch-on command sfill present is ignored by the CSP2 and the
switch-off of the circuit breaker is executed.

In the opposite case, a switch-on command cannot overwrite a present switch-off command!

6.2.5.4 Control commands via digital inputs independent of switching
authorizations

In order to be able to control — independent of the switching authorization (local /remote] — 10 control com-
mands were added to the system. These input functions can also be assigned fo digital inputs or logic equa-
fions.

e "SCmd SG1 on” "S-Cmd SG4 on”
e "SCmd SGI1 off” "S-Cmd SG4 off”
e "SCmd SG2 on” "S-Cmd SG5 on”
e "SCmd SG2 off "S-Cmd SG5 off”
e "SCmd SG3 on”
e "SCmd SG3 off”
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6.2.5.5 Remote control via SCADA system

For the remote control of the switchgears via SCADA-system, likewise MODE 3 (remote operation/control]
must be selected.

Remote control via SCADA and via the input functions cmd x SG x on/off have equal rights, as both control
sites can be considered as remote control sites. The DHunction

e Ext. CBT on”

is the only exception, as here the switch-on of the circuit breaker is only executed when beforehand a corre-
sponding enable command was issued by the SCADA-system.

With the above limitation, the control commands can in general be sent and executed either via the serial in-

terface for the SCADA-system (e.g. IEC 60870-5-103-Protocol] or via digital inputs.

Note
In MODE 3, a switchgear control via the CMPT is not possible, as the callup of the CONTROL
MODE is prevented by the fade-out of the line "operate’.

6.2.6 Supervision functions for switchgear control

Supervision functions serve for the increase of availability of MV-switchgears. The CSP2 disposes of a group
of different functions for sfatus supervision of switchgears as well as for supervision of switching actions.

Monitoring Functions

Function Description

Supervision of ON/OFF signals for the swifching device position check-back

Supenvision of Switch Positions messages (display symbols, LED indications)

Digital Monitoring Functions Processing of signals issued by the swifching device or the panel
Control times Supervision of the CB, isolator or earthing switch operating fimes
Supervision of Control Circuits CCS Protective function
Circuit Breaker Failure Profection CBF Protective function

Table 6.3: Supervision functions in the CSP2

Supervision of the swifch positions

The optical display of the present switch positions is effected mainly via the display (see chapter “defection of
switchgears”).

Additionally, according to the switch position, certain output messages are activated which can be assigned
to LEDs or signal relays. The following output messages are available:

® "Pos. SG1 on” ® "Pos. SG1 off” ® "Pos. SG1 fail” ® "Pos. SG1 diff”
® "Pos. SG2 on” ® "Pos. SG2 off” ® "Pos. SG2 fail “ ® "Pos. SG2 diff *
® "Pos. SG3 on” ® "Pos. SG3 off” ® "Pos. SG3 fail “ ® "Pos. SG3 diff *
® "Pos. SG4 on” ® "Pos. SG4 off” ® "Pos. SG4 fail “ ® "Pos. SG4 diff *
® "Pos. SG5 on” ® "Pos. SG5 off” ® "Pos. SG5 fail “ ® "Pos. SG5 diff “

For detailed descriptions of these oufput messages see chapter 'Output relays".

supervision functions via digital inputs or logic

Cubicles and switchgears dispose of auxiliary confacts by which certain events can be signalized. The signal
lines of the auxiliary confacts can be led to digital inputs which themselves can be assigned to corresponding
input functions (DiHunctions) in order to initiate suitable processes by the CSP2.
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The monitoring functions include:

e ,SF6 Alarm”
e PlugCB1 out”
e Plug CB2 out”

e ,CBI ready”

e ,CB2 ready”

e Fuse fail VT"

o Fuse fail AV"
e CSS Alarm”

e Extprot. act.”
e Fuse fail VC”
o Fuse fail VEN"
e Fuse fail HH"
o Ext. CB trip”

e ,Bypathl CBon”
e Bypathl CB off
e ,Bypath2 CBon"
e Bypath2 CB off
e load shedding”

Not each of these input functions when activated leads automatically to the initiation of an action by

the CSP2.

Some of the supervision functions serve only for messages and can be further processed in conjunction with
signal relays and other digital inputs.

(For a detailed description of the above DHunctions see chapter " digital inputs".

Control fimes
Switch operating times are monitored in the CSP2 via the set control times (see chapter "control times". These
are separately settable for each switchgear and when exceeded, activate the following output messages:

,Switchgear fail”  (common message)
"SG1 timeout”
o  "SG2 timeout”
e  "SG3 timeout”
e "SG4 timeout”
e "SGS5 timeout”

If one of these output messages becomes active due to a confrol fime being exceeded, all switching com-
mands are blocked. Only after establishment of the defined end positions (On or Off] for all switchgears of
the field and the acknowledgement (key "C", via SCADA or digital input "Quit" [acknowledgement) can a re-
newed switching attempt be performed again.

(For a detailed description of the above mentioned input functions see chapter "signal relays”.

Control circuit supervision CSS

This is a protection function which serves for monitoring the control inputs for interruptions. Here, the infernal
power circuit of the CSP2 as well as the external switching circuits of the periphery connected to the CSP2
are checked (see chapter "control circuit supervision CSS').

Profection against circuit breaker failure CBF

Also the circuit breaker failure protection is a protective function which in case of an activated protection trip
monitors the switch-off of the circuit breaker and the dying down of the fault current related thereto (see chap-
fer "circuit breaker failure profection”.
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6.2.7 Logging of the switch actions

Each switching action, switch position change or supervision message is logged into the event recorder with
a storage depth of 50 eventfs (first in, first out) for subsequent analysis and evaluation. Information like e.g.
switchgear, switching command source (local/remote), switch result, time stamp efc. is recorded.

Switch actions having an influence on other functions of the CSP2, generate corresponding entries in the
event recorder which refer to events leading further. If e.g. a switching action for a circuit breaker is carried
out, this has an influence on the profection functions. VWhen e.g. switching the CB on or off, the AR-function is
temporarily blocked. This AR-blockade is reported by the message "AR blocked" via the event recorder. Infor-
mation "event on" (info comes| and "event off" (info goes| designates the begin and also the end of the period
of active AR-blockade (see examples).

Events related to protective tripping can further give information by the evaluation of disturbance records.

Examples for the logging of switching actions:

3 System Line Soft - Eventrecorder g _ & x|

File Parameters ‘Windows 7

Lo|Ba| & |=alma|2a| 5 |2 w|laf] N ] B BE[00= x5

£ SSP2T Device number:1
Measurement 50 Everts
Mo, | Distur.. | Date | Clock | Modul ‘ Code ‘ Information ;l
=l 1262 0 22.01.2004 10:02.13.891 Control Logic Ctil by CMP send
e Disturbance recorder 1263 0 2201.2004 100214126 Control Logic Switchgear 1 Closed
@ Status 1264 0 22.01.2004 10:02.34.331 Pratection Alarr; [»F coming
1265 0 22.01.2004 10:02.34.384 Protection General alarm coming
= @] Parameter 1266 0 22012004 10:02.34.387 Protection Alarm: L1 coming
5[] Svstem parameter 1267 18 22.01.2004 10:02.34.445 Contral Logic CB off by Prot. send
EI @ Protection sets 1268 18 22.01.2004 10:02.34.453 Protection Trip:Idiffz coming
* Suitchable protection sel 1269 18 22.01.2004 10:02.34.458 Pratection General tip oming
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Figure 6.9: Switch-off of the circuit breaker via key "off" (key with a “zero-symbol” on it] of the CMP1
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Figure 6.10: Switch-on of the circuit breaker via key "on" (key with a “Fsymbol” on it] of the CMP1
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Figure 6.1 1: Switch-off of the circuit breaker via key "Emergency off" of the CMP1
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7 Interlockings

Faulty switching actions which lead to arc shortcircuits can be avoided by interlocking. The interlocking is to
be constructed in such a way that it is effective in all switching actions, regardless of the confrol position im-
plementing them.

Interlocking of devices prevent inadmissible switching actions. Simple field-related interlockings take into ac-
count that, for example, disconnecting switches are not switched with the circuit breaker in on-position or that
circuit breakers cannot be switched on if auxiliary energy is missing (spring not changed or low gas pressure).
Plantrelated lockings check across a number of fields, e.g. the coupling position or the position of the bus-bar
earthing switch.

Mechanical lockings

Simple interlocking tasks within a switching field inferlocking on feeder level can be solved mechanically with
blocking pawls by, for example, contact of the connecting rod assembly for the earthing switch by cutting off
being prevented with the circuit breaker switched on. Combined switchgears such as a disconnecting switch
with an infegrated earthing switch (three-position switch| are inferlocked against one another by their me-
chanical setup.

Electrical interlockings

The most variable use, in particular in system inferlockings (interlocking on station level), is possible with elec-
frical inferlocking. It either intervenes into the control circuits directly by inferrupting the operating circuits with
the help of relays or electronic circuits or locks switching actions via blocking magnets.

7.1 General locking guidelines (extract from VDE 0670-7)

Inferlockings between various devices and components are necessary for safety and practicality. The follow-
ing stipulations are mandatory for main current circuifs:

1. Insulation enclosed switchboards with removable parts:
removing or insertion of a circuit breaker, switch disconnector or relay may only be possible if this
switching device is switched off. Operation of a circuit breaker, switch disconnector or relay may
only be possible if this switching device is in the operating, disconnecting, outer, fest or earthing po-
siion. It may not be possible to switch a circuit breaker or a relay on in the operating position with-
out this switchgear having been connected to the auxiliary current circuit.

2. Insulation enclosed switchboards without removable parts, with disconnecting switch:
Inferlockings prevent disconnecting switches from being operated under inadmissible conditions [see
VDE 0670 part 2]. Operation of a disconnecting switch designed for switching only in a currentfree
condition may only be possible if the circuit breaker, load break switch or the relay in question has
been switched off.
Operation of a circuit breaker, switch or relay may only be possible if the disconnecting switch in
question is either in the opened or in the closed position.

The inclusion of additional or other interlockings is to be agreed between manufacturers and operators. The
manufacturer shall give all the necessary information about the nature and function of the interlockings.

We recommend inferlocking earthing switches with a shortcircuit switch-on capability under the nominal
surge current of the circuit with the disconnecting switches in question. Devices integrated in the main current
circuits, faulty operation of which can cause damage, or which are used to maintain the disconnection during
mainfenance work, are to be provided with possibilities of blocking (e.g. padlocks).

Note
As far as possible, mechanical interlockings (emergency operability) are to be prefered.
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7.2  Interlocking functions of the CSP2

Alongside the switchgear control, the interlocking/release of switchgears is an integral component of the con-
frol technique in medium voltage.

The interlockings prevent the unauthorized switching of the switches for conditions not safe for operation and
thus protect against farreaching damage to persons and property.

Interlockings are used for:

e safefy against unintentional faulty operation
e operational safety

e plant safety and

e personal safety.

In addition to the switching authorizations, the control sovereignty can also be controlled and assigned via
switchgears inferlockings from “local” or “remote”.

Attention
All'internal and external profection trippings as well as the "Danger off" function are not subject to
any kind of locking commands.
Infernal protection functions: external protfection blockade and backward inferlocking!

Many supervisions and lockings custfomary in medium-voltage technique are deposited as a default in the

CSP2 (s. Table of the input functions in Chap. "Digital Inputs”).

Fach locking violation during the control processes is written in the event recorder as "interlocking coming'
and can be displayed by LED or assigned on signal relays for further processing as assignable output mes-
sages "Inferlock”.

In medium voltage, a distinction is made between interlocking at “Feeder level” and interlocking at “Station
level”.

7.2.1 Interlocking at feeder level

The lockings are only subject fo the specific signals of the switch field. This includes not only the interlockings
of the switchgears amongst one another, but also the consideration of monitoring reports such as "CBx ready”
or "Plug CBx out”.

7.2.1.1 Internal interlock matrix for interlocking at feeder level (Design with SL-
Draw)

With the internal inferlock matrix, the admissibility and thus the execution of a switch command is checked as
a functfion of the position signals (state information) of the switchgears. The interlock matrix is configured ac-
cording to cusfomers' requirements. Depending upon the switching command, up fo five "OR connected"
conditions can be checked. Each "OR connected" condition for its part can contain up to five "AND con-
nected" position check back signals (state information) of the switchgears. If one of the conditions is fulfilled,
the switching command is discarded.
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7.2.1.2 Interlocking with faulty switch position

As soon as one of the supervised swifchgear remains in an inadmissible switch position (intermediate position
or faulty position), all the control processes are blocked.

Exception
Tripping commands of internal and external protection trips and "Emergency Off" function.
7.2.1.3 Interlocking in double operation (anti-pumping)

Repeated control commands such as switching a switchgear on twice, are not executed by the CSP2 (anti-
pumping).

Exception
Tripping commands of internal and external protection frips and control commands for "CB OFF” (the
OFF commands are also sent if the circuit breaker is in the OFF position. )

7.2.1.4 Interlocking when sending control commands during a control process

In the CSP2 only one control processes at a time is executed until the check back signals report of the switch-
gear are available. Other control commands issued during this time are rejected.

Exception
If a protection trip takes place during a control command issue (e.g. for a disconnector or
earthing switch), the command issue for the disconnector or earthing switch is stopped and the
protection trip executed.

7.2.1.5 Interlocking with protection trips

Protection trips can be launched by

. infernal protection functions of the CSP2 or by
. external protection frips via digital inputs of the CSP2.

As soon as a protective tripping is available as "active”, no circuit breaker can be switched on. Disconnectors
and earthing switches can be controlled.

The following input functions block, as long as they are active, the switching on of the CB:

o Trip: Prot. 1"
o Trip: Prot.2"
o Trip: Prot.3"
o Trip: Prot.4"
o Trip: Prot.5"
o Trip: Prot.6"
o Trip: Temp”
e ,Trip: Buchh”
o Trip: Diff"

e Trip: Imped”
o Trip: Motor”

[please refer to chapter ,Digital Inputs” / table of input functions)
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7.2.1.6 Interlocking with active parameter "Trip acknowledge"

If the parameter "trip ack” (iripping acknowledgement) is parameterized as "active”, control is only possible
again affer acknowledgement of the previous protection tripping which is no longer available.

7.2.1.7 Interlocking through supervision functions (digital input functions)
In the CSP2 some input functions have been implemented as supervision functions:

In assignment of these functions, their status is automatically considered in infended control processes for the
circuit breaker and, if applicable, the plug-in.

e ,CBI ready” (blocking of the control command, if the input function is assigned, but inactive),
e ,CB2 ready” (blocking of the control command, if the input function is assigned, but inactive),
e ,plug CB1 out"  (blocking of the control command, if the input function is active),
e ,plug CB2 out”  (blocking of the control command, if the input function is active)

[see list of input functions in the Chap. 'Digital inputs”)
7.2.1.8 Interlockings in remote control via digital inputs or logic

For the external control commands, the switching authorisation (upper CMP key switch) can only be granted
in the »REMOTE CONTROL« mode. The following confrol functions are available as input functions:

e 'Cmdl SG1 on"  [taking the inferlockings into account)

e 'Cmdl SG1 on"  [taking the inferlockings into account)

e 'Cmd2 SG1 on” [(taking the inferlockings into account)

e 'Cmd2 SG1 on” [(taking the inferlockings into account)

e 'Cmd SG2 on” faking the interlockings info account)

e 'Cmd SG2 on” (taking the interlockings info account)

e 'Cmd SG3 on” faking the interlockings info account)

e 'Cmd SG3 on” (faking the interlockings info account)

e 'Cmd SG4 on” (faking the interlockings info account)

e 'Cmd SG4 on” (faking the interlockings info account)

e 'Cmd SG5 on” (faking the interlockings info account)

e '"Cmd SG5 on” (tfaking the interlockings info account)

e 'ExtCBI on” (only implemented with approval command by station control
(IEC 60870-5-103) and taking the interlockings into account)

o 'ExtCBI off (without taking the interlockings info account)

e '"Ext CB2 on” (only implemented with approval command by station control
(IEC 60870-5-103) and taking the interlockings into account)

o 'Ext CB2 off" (without taking the interlockings info account)

(see list of input functions in the Chap. 'Digital inputs”)

Note
Indices in the function designations (signal message text) permit unambiguous multiple use of a
control function.

Attention

The OFF control commands have higher priority than the ON control commands. As long as an OFF
confrol command is available (voltage level detection for DI}, ON control commands which have
been sent are not processed for the corresponding switchgear by the CSP2. An available ON con-
frol command (voltage edge detection for DI} can be overwritien by an OFF control command at any
time.
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7.2.2 Interlockings at station level

For interlocking, signals from other switchboards or common signals are also used. Alongside the defection of
bus-bar earthers, the switch positions of coupling and feed switches, for example, can block certain control
processes in the individual fields.

7.2.2.1 Interlocking via input functions

The implementation of the plant lockings in conventional technique (parallel wiring) can be implemented
across the entire plant by means of confact lines. For this, various input functions are available to the user for
the locking of individual or a number of switchgears, blocking the control regardless of the switching sover-

eignty:

o '"Ctrl. blocked 1
e 'Ctrl. blocked 2"

e "SGI1 block.”
e 'SG2 block.”
e "SG3 block.”
e 'SG4 block.”
e "SG5 block.”
e "SG23 block.”

e 'SG234 block.”

e 'SG2345 block.”
e 'SG1 on block. 1"
e 'SG1 on block. 2"

(see list of input functions in the Chap. "Digifal inputs”):
Indices in the function designations (signal message fext] permit unambiguous multiple use of an inferlocking
function.

Attention
Inferlockings via programmable logic functions are active independent of the switching authorization
(Local /Remote).

7.2.3 Interlocking after external load shedding (Input-function)

If the circuit breaker is switched off by an exteral load shedding, in which the OFF command goes directly
from the external source fo the circuit breaker and is thus issued parallel to the control circuits of the CSP2,
additional assignment of the "load shedding" input function prevents a switch-on of the circuit breaker by a
confrol command (also AR). The switch-on interlocking is active as long as the digital input has been set.
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7.2.4 Interlockings via programmable logic functions (SL-LOGIC)

Customer-specific interlockings on sfafion level could be realised by using the programmable logic functions
(SI-LOGIC) which are in the scope of CSP2 functionality. The affordable logic equations are to be configured
mafching the adequate input elements, time delay of the logic output and also the functional configuration of

the logical output.

The input elements of the logical equations are to be chosen from the list of output messages.
(see list of output elements of chapter ,Alarm relays’)

To give an interlocking command, the logic oufput of the equation

e logic fet. 1"
e logic fct. 2

e logic fct. 32"

has to be configured with an inferlocking function which considers one switching device or several or all de-
vices

e Crl blocked 1"
e Ctl. blocked 2"

e ,SGI block.”
e ,SG2 block.”
e ,SG3 block.”
o SG4 block.”
e ,SG5 block.”
e SG23 block.”

e ,5G234 block.”

e SG2345 block.”
e ,SGI1 on block. 1”
e ,SGI on block. 2"

(see list of input functions of chapter. ,Digital Inputs”)

Note
Chapter ,Programmable logic functions (SILOGIC) gives conclusion about the common way of pro-
gramming the logical equations.

Attention

Inferlockings via programmable logic functions are active independent of the switching authorization
(Local /Remote].
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7.2.5 Interlocking via SCADA system or CMP1

As an extension, the CSP2 has fail-safe stored and device-internal interlock markers for all controllable switch-
gears, which can be set or reset via SCADA or the parameter setting via the CMPT. All the switchgears can
be locked separately for each control device or generally for all control processes in this way.

The markers can be changed via the control technique independent of the switching sovereignty. Considera-
fion of the switching sovereignty (CMP key switch for local /remote control) can be done within the SCADA
system.

In parameterization mode (mode 2, local operation and control, parameter sefting), the interlocking markers
can be set or deleted via the CMPT or via the SISOFT. In this way, an infernal interlocking can be realized if
the control technique fails or in cerfain operating conditions of the plant. In this way, also femporary
switchboard inferlockings during a construction phase can be realized without wiring being necessary. In this
mode, the markers cannot be set via SCADA.

In the sub-menu "Inferlocking" of the CSP2, the current status of the infernal interlock markers is displayed. If
the status of an interlock marker is “active”, there is an interlocking of the control command|s) for the switch-
gears in question.

|__wterLocking ||
A1l =G inactive
5G1 off inactive
561 on inactive
5G2 off inactive
SGZ2 on inactive
563 off inactive
5G3 on inactive
5G4 off =,=

5G4 on -.-

5G5S off =, =

5G3 on -.-
(TR

Figure 7. 1: status display of the interlocking markers

The set markers are available on the one hand as assignable output messages for the LED dis-
play and further processing by signal relays (see list of output messages in Chap. "Signal re-

lay”):

e "AlSG1”
e "SG1 off”
e "SG2 off”
e "SG2 on”
e "SG3 off”
e "SG3on”
o "SG4 off”
e "SG4 on”
o "SG5 off
o "SG5on”
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On the other hand, a corresponding enfry is registered in the event recorder if a marker has been

set via the SCADA or the local parameter sefting (MODE 2):

o Interlock: CMP" (report that a marker has been set via the CMPT)
e ’Inferlock: SCADA" (report that a marker has been set via the SCADA)

In the "Inferlockings" sub-menu of the CSP2, the current status of the internal inferlock markers is dis-
played. If the status of an inferlock marker is active, there is an inferlock of the control command|s)
for the switching devicel(s) in question.
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8 Communication

SCADA communication

The CSP2 is a high-quality digital protection and control system for many applications in the medium voltage
range. Additionally to a multitude of protection functions, it combines the measurement, supervision and con-
frol of switchgears in one system. All relevant information of the medium voltage panel is processed by the
CSP2/CMPT system and made available to a master system on mains level.

The control technique constitutes the central subarea of the system technique and fakes over functions like the
following af the master level:

e controlling,

e inferlocking,

e measurement, displays

e signalizing,

e counters (e.g. operation hours)

SCADA leads via a quick fault detection and high operational safety to a high availability of the switchboard
and, moreover, results in cost reductions regarding operation personnel by its simple consfruction.

The required communication between the master computer of the SCADA-sysfem (sfation level] and the protec-
tion/control system (field level) is effected via different protocol variants (type of the data protocol] and means
of transmission (type of the physical connection) the application of which is subject world-wide to different
standards.

Operation software for single and multiple-device communication (secondary communication level)

Due to the limited information transmission of the SCADA connection (e.g. via IEC 60870-5-103), a second
information level is offered by many protection device manufacturers to make possible a redundant evaluation
of the devices.

This redundant evaluation is carried out in the CSP2 by application of the operation software SI-SOFT. The
required communication distance between the PC/notebook and the CMP/CSP systems can either be exe-
cuted as single- or multi-device communication.

The connection of the PC/notebook via the internal system CAN bus, renders this second information level
accessible o the user.

In the following, the different communication possibilities are shown and general explanations of the different
variants regarding the primary and secondary communication levels given.
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8.1 Overview

The tabular overview below gives information about the different possibilities of communication of the primary
and secondary communication levels of the CSP2/CMP1 systems

Communication Options of the CSP2/CMP1-Systems

Phys. lacing

Protocol Types (Serial Inferface) Applications
FO
IEC 60870-5-103 SCADA communication
RS485
FO
PROFIBUS DP SCADA communication
RS485
FO
MODBUS RTU SCADA communication
RS485
CAN Single device communication CSP2 — CMP1
CAN-BUS CAN1: Variant 1 Multi device communication: one CMP1 — several CSP2
CAN1: Variant 2 Multi device communication: several CMP1 — several CSP2

Table 8.1: List of Communication Interfaces

8.2 Protocol type IEC 60870-5-103

This protocol IEC 60870-5-103 is very common in the European region and used predominantly by energy
supply utilities.

Structure

This profocol is distinguished from the information transmission in two areas: the standardised "compatible
range”, in which the type of function is defined according to the protfection task of the field management sys-
tem (e.g. line differential protection, transformer differential protection or time overcurrent protection), and the
"orivate range", in which the individual device functions (control commands), messages and measurement val-
ues are defined which exceed the compatible range and cannot be assigned to any single protection task.

8.3 Protocol type PROFIBUS DP

The connection of the combined protection and control systems CSP2,/CMP1 with the SCADA system via the
communication variants PROFIBUS DP is based on Standard EN 501702.

The data protocol PROFIBUS DP is the most frequently used communications profocol in industrial bus systems
due fo ifs high transmission speed, efficiency and the optimised and thus lower connection costs. It is espe-
cially suitable for the communication between the decentralised periphery devices (field level) and the differ-
ent automation systems (station level).

Note
In case of using the data protocol type PROFIBUS DP it is not possible to apply CSP2 multi

device communication

The linking of the CSP2 systems with PROFIBUS DP enables the inclusion of medium voltage applications in
the automation world like building or process control engineering.

By further processing in industrial communication systems, the defected data of the field level are rendered

more transparent for the most different applications and can also be processed further e.g. in energy man-

agement sysfems of higher level interconnected systems.
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Extent of the functions of PROFIBUS DP
Output data of the CSP2 slaves:

e information on device version,

e measurement values,

e swifch positions,

e device status,

e time and date,

e status of the digital inputs of the device
e profection status messages and

e number of switching cycles.

Input data of the CSP-slaves:

o control of the switch elements,

e switch-over of parameter sets,

e resetting and acknowledging of messages,
e setting of date and fime

e confrol of the signal relay.

SPS/PLC

_’7PROFIBUS DP PROFIBUS DP

RS485/ RS485/ RS485/
LWL/FO LWL/FO LWL/FO

CAN-BUS
CAN-BUS
CAN-BUS

CSP2
CSP2
CSP2

MITTELSPANNUNGSZELLE MITTELSPANNUNGSZELLE MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL MEDIUM-VOLTAGE-PANEL MEDIUM-VOLTAGE-PANEL

WEITERE CSP/CMP-SYSTEME
ADDITIONAL CSP/CMP SYSTEMS

Figure 8.1: Primary communication level with PROFIBUS DP
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8.4 MODBUS RTU-Protocol

This data protocol is predominantly used in Far East, Latin America, Eastern Europe as an industial bus-system

in order to connect aufomation-systems.

Usually the automation-system manufactor offers a corresponding driver (library) within the standard scope of

delivery.

Structure

Compared to others (e.g. IEC 60870-5-103, the Modbus RTU Protocol is built up rather simple).

8.5 Communication examples

As shown as follows multiple connection types — field management system CSP2 to SCADA — can be real-

ized.

The physical connection of the CSP/CMP-systems to the SCADA system is flexible. Thus customized commu-

nication solutions,/connectionscan be realized.

8.5.1 Physical linking via fibre optic FO (star coupler)

Leitsystem
Scada System

?

LwL
RS232
BUS

v

STERNKOPPLER

—_—
Lo STAR-COUPLER

<¢——LWUFO

LWL/FO

CAN-BUS

CSP2
CSP2

CAN-BUS

MITTELSPANNUNGSZELLE MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL MEDIUM-VOLTAGE-PANEL

CAN-BUS

MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL

Figure 8.2: linking via optical waveguide (LWL)
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8.5.1.1 lllustration example star-coupler

Figure 8.3: lllustration example 1 — starcoupler

\\\\\\\\
\“:“‘:‘_\“_‘mm“

Figure 8.4: lllustration example 2 — star-coupler

8.5.2 Physical connection (link) via RS485

LEITSYSTEM
SCADA-SYSTEM

4—RS485

485 R$485—————————————|

RS485 RS485 RS485

CAN-BUS
CAN-BUS
CAN-BUS

CSP2
CSP2
CSP2

MITTELSPANNUNGSZELLE MITTELSPANNUNGSZELLE MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL MEDIUM-VOLTAGE-PANEL MEDIUM-VOLTAGE-PANEL

>
>
WEITERE CSP/CMP-SYSTEME
ADDITIONAL CSP/CMP SYSTEMS

Figure 8.5 linking via RS 485 (indirectly)
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8.5.3

RS232

LWL/FO

— LWL/FOj

CSP2

MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL

——RS232——— ¥

CAN-BUS

Physical connection (link) via R$232

Leitsystem
Scada System

RS232

RS232

——LWL/FO

CAN-BUS

CSP2

MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL

< RsS232

CSP2

RS232

LWL/FO

CAN-BUS

MITTELSPANNUNGSZELLE
MEDIUM-VOLTAGE-PANEL

Figure 8.6: Communication via RS232
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8.6 CSP2 Multi-device communication

The term "multi-device communication” means connection of several CSP2 (CMP1) systems among each other
via a communication bus (CAN) and enables in this way operation of the individual CSP2-devices (slaves)
from a central site (PC/CMP1).

According to the customer needs, the CSP/CMP-system offers two types of multi device communication. For
details please refer to the next chapter ("Variants of the CSP2 multi-device communication”).

Note
In case of using the data protocol type PROFIBUS DP it is not possible to apply CSP2 multi

device communication

For the realization of a multi-device communication, certain prerequisites must be fulfilled in the construction of
the bus-system and in the device configuration fo guarantee communication capability of the bus. In general,
the CSP2,/CMP I-systems are correspondingly configured and marked before delivery during the project
processing in the scope of the technical pre<clarification, so that the mounting and commissioning can be ef-
fected without problems.

Note
Should it become necessary at a later time, however, to exchange individual CSP2- or CMP -
devices [e.g. due fo a consruction change of the switching system), the procedures mentioned in the
following chapters must be observed.

By using converters or modems, a remote communication can be constructed which e.g. makes possible a
remote parameter seffing of the individual CSP2 (CMP1 fsystems.

8.6.1 Variants of the CSP2 multi-device communication
Possibilities of using the multi-device communication:

e Operation of the CSP2devices via a PC by using the operation software SI-SOFT from a central site
(variants 1 and 2)

e Operation of the CSP2devices via a single CMPT (only variant 2)

Variant 1

Here, each CSP2 disposes of an own operation and display unit CMPT. A PC can be connected with an
RS232-interface of any CMPT via the constructed CAN BUS system. By using the operation software SI-
SOFT, the individual CSP2-devices can be separately pre-selected when a communication connection be-
tween any CMPT and a PC/laptop has been established correspondingly. Now the full extent of the SI-
SOFT is available for operation of the CSP2devices.

Variant 2

The main purpose of this variant is the reduction of the number of CMP-devices. The local access to the
CSP2devices in the CAN-BUS distance is effected here by a joint operation and display unit CMP1T via the
menu “Select device”.

Attention - danger to life!
The CMPT communicates always only with one CSP2! The pre-selection (logging into a device| into
another CSP2 occurs only via the menu guidance of the CMPT and thus requires time. Hence that it
must be ensured during the projecting that important functions such as "Emergency off" are con-
structed redundantly (e.g. additional separate push button for the circuit breaker).

Also in this variant, a PC/nofebook can be connected with the CMPT so that the CSP2-devices can be op-
erated from a central site.
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CSP2 Multi-Device Communication

Variant 1: multiple CMP1

Variant 2: one CMP1

or
/ 1 \
]
]
]
]
i
CAN Dev. No.: 1 CAN Dev. No.: 2 CAN Dev. No.: 16 : CAN Ger. No.: Menue "Device Selection”
]
]
CMP1 CMP1 | ... | CMPT |rs232 | | CMP1T |Rrs232
:
]
]
i
CANBUS CANBUS CANBUS H CANBUS
i
]
]
]
i
CANBUS CANBUS
[ T T | [ 1 T
]
CSP2 CSP2 CSP2 i CSP2 CSP2 CSP2
]
CANDev. No.: 1 CAN Dev. No.: 2 CAN Dev. No.: 16 H CAN Dev. No.: 1 CAN Dev. No.: 2 CAN Dev. No.: 16
i
SI-SOFT : SL-SOFT
RS 232 RS 232
]
i
Figure 8.7: Variants of the CSP2 multi-device communication
8.6.2 Prerequisites for multi-device communication

For the multi device communication a corresponding bus-system has to be built up and the devices have to be

parametrized accordingly.

Hardware

e Build up the CAN-BUS-system between the CSP2/(CMP1}Systems,

e Build up the connection between the PC/laptop (SI-SOFT) and the CAN-Bus-system.

Device configuration

e bus capability of the operation and display unit(s) CMPT,
e selection of the variant for multi-device communication,

e assignment of the CAN-device numbers.
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8.6.2.1 CAN-BUS System (hardware prequisistes)

The construction of the bus system via the internal CAN-BUS-system can be realized in a simple and cost-
effective way.

Each CSP2 disposes of two parallel CANHinterfaces which are required for the construction of the CAN-BUS
system. The inferface X10 [socket) is required (as usual) for the communication between CSP2 and CMPI.
The second CAN-interface X9 (plug) is in each case connected with the interfaces X9 of the other CSP2-
device [parallel wiring).

Attention
o The length of the CAN-BUS sysfem must not exceed 100m (inclusively branch lines to the CMP)
e During the installation of the bus-system, it has to be assured, that both ends of the busline are
ferminated with a ferminal resistor. Otherwise the multi device system doesn’t work due fo reflex-
ions (signals).

Variant 1: several CMP1 and several CSP2

RS232

»
»

el
Il

o
Il

o

3

CAN-BUS Lo}

)

o

CAN-BUS o]
.

CAN-BUS

CAN-BUS

! i)
CAN-BUS T

Figure 8.8: CAN-BUS-system variant 1 — CSP2 multi-device communication

TD_CSP2-T_HB_06.05_GB 421



Variant 2: Single CMP1 and multiple CSP2

RS232

A

o
I

~
o
CAN-BUS [e)

CAN-BUS

R=120 Q
CAN-BUS

Figure 8.9: CAN-BUS system - variant 2 of the CSP2 multi-device communication

8.6.2.2 Bus capability of the operation and display unit CMP1

The connection of the CSP2/CMP I-systems via the CAN-BUS requires the adaptation of the individual CSP2-
and CMPI-devices. For the operation and display units CMP1, this means that they will become "bus-
capable" by parameter sefting.

Procedure:

I'st step:
The CMP1 is first separated from the CAN-BUS system.

2nd step:
Rebooting the CMPT by switching off and on of the supply voltage of the CMPT

3rd step:
As soon as the window "rpc communication timeout' pops up, the CMP-menu "CAN DEV. NO. CONFIG" is
fo be called up by pressing key "ENTER".

4th step:

Now the setting for parameter "BUS" is to be set to "yes". The parameter sefting process is the same as for the
parameterizing the CSP2-device (see chapter "Parametrizing via CMP1" (parameterising via CMPT)).

Sth step:
The CMPT is now to be (again| connected to the CAN-BUS.
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Attention

When using variant 1, it must be insured before the CMP1 is reconnected fo the CAN-BUS that the
set CAN-device number of the CMP1 matches that of the corresponding CSP2-device!

When using variant 2, the CAN-device number of the CMP I-device must match that of one of the
connected CSP2-device (see chapter "Assignment of the CMP 1-CAN device- numbers”).

Setting of bus capability of the operation and display unit CMP1:

waiting

[cAM-DEL . No.  CONWFIG ||

[SAN-CEY . Mo, CONFIG ||

[eAn-pEU No.  conFlc ]|

cur.CAN dew.
act CAN dew.
EUS = nio

no. s 1
no i1

settinds
default
Save

+o—

C
ENTEFR =

cur. CAN dew.
act .CAM dew.

Bd=ro |

+o—

C
ENTER

no.i 1
no i1

settinds
default
Saue

cur.CAN dewy. no.: 1
act CAM dew. no.: 1
B =

+-— = settinds
C = detfault
ENTER = sawve

[cAN-DEY . Mo.

CONFIG ||

cur. CAN dew. no.:
act .CAN dew. no.:

settinds
= default

+- =
C -
ENTER = save

1
1

M

[ gl=1N

[il

waiting

4 INFO

Figure 8.10: Setting of bus capability of the CMP1
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8.6.2.3 Selection of the variant via parameter setting of the CSP2

The CSP2devices must be adapted fo the selected variant for multi-device communication. This occurs via the
parameter sefting of each CSP2-device in the submenu "CAN-BUS".

(For sefting the variant, see chapter “CAN-BUS multi-divice communication”)

8.6.2.4 Assignment of the CSP2-CAN appliance numbers (ids)

Independent of the variant of the CSP2-multi-device communication, different CAN-device numbers must be
sef for any CSP2-devices part of the CAN-BUS system. Maximally 16 CSP2-devices can be connected with
the CAN-BUS system. Thus only the numbers 1 to 16 can be set as CAN-ids.

(For setting the CAN-device number, see chapter “"CAN-BUS multi-appliance communication”)

Atfention
For the included CSP2-device different CAN-devices numbers must be set!

8.6.2.5 Setting of the CMP1-CAN device-numbers (Id)

The connection of the CSP2/CMP1-systems via the CAN-BUS requires adaptation of the individual CSP2-
and CMPI-devices. For the operation and display unit(s) CMP1, this means that their CAN-device numberl(s)

must be set by parameterizing in dependence of the selected variant for multi-device communication.

Variant 1: The CAN-device number of the CMPT must be the same as that of the corresponding
CSP2device!
Variant 2: The CAN-device number of the CMPT must be the same as that of that CSP2-device that it is

connected to, within the bus system.

Procedure:

Ist step:
The CMPT is first to be separated from the CAN-BUS system.

2nd step:
Rebooting the CMPT by switching off and on of the supply voliage of the CMPT

3rd step:
As soon as the window "rpc communication fimeout" pops up, the CMP-menu "CAN DEV. NO. CONFIG" is
called up by pressing key »ENTER«.

4th step:
Setting of operation mode MODE 1 (both key switches in vertical position).

Sth step:
Now the setting for parameter "act. CAN dev. no." is parameterized to the desired CAN-appliance number.
The paramefer sefting process is the same as for parameterizing the CSP2-device [see chapter 'parameteriz-

ing via CMP’)

424 TD_CSP2-T_HB_06.05_GB



6ih step:
By pressing the key »ENTER«, the new sefting is saved in the CMPT.

7th step:

The CMP1 is now connected with the CAN-BUS system, and the CMP1 establishes the connection with the
CSP2 with the same now set CAN-device number of the CMP].

The following illustration shows the procedure for setting the CMPT CAN-device number (Id).

|CAN-DEY . Ho.  CONFIG || |[CAM-DEV. Ho. COWFIG ]| [[CAH-DEU . Mo, CONFIG ||
cur.CAM dew. no.f 1 cur.CAN dew. mo.i 1 cur.CAN dew. no.f 1
act CAN dew. no.f 1 ac AN dew. no.:
EBLS = 4es
settinds
act.ive CAH
device no.: 2
+s— = =sebtings +s— = zettinds +s— = =settings
C = default C = default C = default
ENTER = saue ENTER = saue ENTER = =aue

|CAH-DEL . No. CONFIG ||

cur CAM dew. po.t 1
EL AN dew .

settings
© default
EMTER = save

+—

Figure 8.11: Setting of CMP1 CAN device number (id)

Note
The menue item “cur. CAN dev. no.:" shows the actual “CAN-Device Number of the CMP1". This

menue item is only updated affer saving the parameter changes.
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8.6.3 Replace of devices in the CAN-BUS system
Should it become necessary to replace individual CSP2- or CMPI-device in the CAN-BUS system, e.g. due
to modifications of the switchboard, the device to be replaced must first be separated from the CAN-BUS sys-

tem and from the supply voltage of the devices, and then dismounted.

In the following, the further procedure for exchanging a CMP1 and a CSP2 are explained separately.

8.6.3.1 Replace of a CMP1

I'st step:
Check respectively sefting of the bus capability of the CMPI-device.

2nd step:
Check respectively setting of the required CAN-device number (id) of the CMP I-device.

Both steps are executed in the CMP1-menu "CAN DEV: NO.CONFIG" (see chapter "Bus capability of the

"

operation and display unit CMPT")
3rd step:

Connection of the CMP1 1o the CSP2.
8.6.3.2 Replace of a CSP2

I'st step:
Check respectively sefting of the selected variant for CSP2 multi-device communication.

2nd step:
Check respectively setting of the required CAN-device number of the CSP2-device.

Both steps are executed in the submenu "CAN-BUS" of the CSP2 (see chapter "CAN-BUS").

3rd step:
Connection of the CSP2 to the CAN-BUS system.
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9

Projecting (design)

Applications
As already mentioned in the Chapter "Infroduction”, there are various applications for the area of protection
technique on the medium-voltage level:

Feeder protfection

Cable/line differential protection
Bus-bar differential protection
Transformer differential profection
Motor protection

Generator profection

Distance protection

Mains decoupling efc.

The SYSTEM LINE series of products currently comprises the following types of equipment:

Transformer differential profection system CSP2-T
Combined feeder profection and control system CSP2-F
Combined cable/line differential protection system CSP2-L
Bus-bar differential protection system CSP1-B

Variety of differing demands
Due to the world-wide use of these systems, the devices have been designed with high flexibility and func-
tionality with regard to integration in switchboards made by various manufacturers. The international differ-
ences include, for example:

standards and guidelines with regard to plant safety,

mains topology (kinds of mains, e.g.: neutral point connection),

protection concepits,

concepis for switchgear control and inferlocking,

communication connections to SCADA (types of protocol, phys. interfaces) and
use of switchboards and switchgears of various manufacturers.

But there are also differing requirements made of the protection and control systems to be used within one re-
gion on the part of the mains and switchboard operators. Here, the use of various operating equipment and
the differing functions for the operation of the switchboard are in the foreground:

Type of switchboard (e.g. gasinsulated or vacuum switchboards, single or double bus-bar systems)
Differing protection concepts (e.g. use of DEFT or INV tripping characteristics, directional or non-
directional protection, signal comparison protection efc.)

Variety of differing field configurations (e.g. use of mechanically or electrically controllable switchgears
such as circuit breakers, switch disconnector, disconnecting switches and earthing switches).

Variety of differing functions (e.g. switchgear, field and plant interlockings, signal and supervision func-
tions, measurement functions efc.),

Differing SCADA and automation systems (protocol types, phys. inferfaces) for communication with the
field level

and many more besides.
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Device selection and configuration

On the basis of the above mentioned variety, we cannot talk of standardized applications in the closer sense
of the term. For this reason, there are also no universal devices with generally valid parameter sets, the po-
rameter seftings of which mafch for each application. This is why each application must be engineered spe-
cific fo the customer, with the result that all the requirements are fulfilled. For this, the correct type and capabil-
ity of device must be selected to start with.

Project handling

Due fo the complexity of projects with combined protection and confrol systems, WWoodward offers

project handling for projects of the SYSTEM LINE series of devices. The project handling is designed as fol-
lows:

e Assistance in the selection of the correct type of device and the corresponding capability,

e technical clarification in advance to integrate the CSP/ CMP system into the switching plant {upon re-
quest, in a projecting discussion),

e production of a checklist with information on the field configuration for each individual type of
switchboard,

e configuration of the CSP devices before delivery,

e if requested: protection fests and commissioning of the CSP/CMP systems on site and also

e if requested: customer coaching for the devices of the SYSTEM LINE

e telephone consultancy and aftersales service.
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9.1

Design of protection transformers

An important infegral part of each protective function is the transformer, which form the foundation for a pro-
fection by quick and most precise provision of the measurement values possible. The transformers are to be
selected fo match the primary values and the load. Mismatches lead fo lack of precision and, in the worst
case, fo malfunctions of the protection.

The protective fransformers convert the primary values of current and voltage info physically separated, stan-
dardized secondary values (1/5 A, 100/110 V). Thanks to the fransmission properties of the transformers,
the connected devices are simultaneously and effectively protected against short-circuits and over voltages.

Explanations of terms

Rated current infensity

Rated transformation ratio

Rated power

Rated burden

Class precision

Excess current factor

Thermal nominal permanent
current
Thermal threshold current

Dynamic threshold current

Terminal designations

TD_CSP2-T_HB_06.05_GB

Matching the primary and secondary current values stated on the rafing
plate.
Examples of standardized primary nominal currents: 50 A, 100 A, 150 A,
200 A, 300 A, 400 A, 600 A, 800 A, 1000 A.
Standardized secondary nominal currents: 1 A, 5 A
Ratio between primary and secondary rated current,
is stated as an unreduced fraction
ki=11/12 =N2/N1
Product of the square of the secondary nominal current and the nominal bur-
den, unit in VA
Impedance of all secondarily connected devices and lines, unit in ©Q with
added burden output factor cos B
(acc. to VDE 0414: cos B = 1 for nominal output < 5 VA,
otherwise cos B = 0, 8)
Distinction in various classes to match the allocation to measurement or pro-
fection fransformers
Protection transformers with maximum precision: ~ Class 5P
Protection transformers with normal precision: Class 10P
Wholefigured multiple of the primary nominal current in load with nominal
burden, the error precision being 5% or 10% af the most.
The nominal overcurrent factor is stated together with the identification letter
or class sign in question.
For profective current converters, the identfification letter P (Protection) has
been sfipulated.
Standard application 10P:
overall error for overcurrent max. 10% [ formerly Class 3)
Measurement application 5P:
overall error for overcurrent max. 5% (formerly Class 1)
The overcurrent factor is stated behind identification leffer P.
Example: 10P10 = 10% overall error with 10 x IN
5P10 = 5% overall error with 10 x IN
1.2 times the nominal current with which the current converter can be per-
manently loaded without thermal damage.
Value of the primary current which can flow with shortcircuited secondary
winding and 1 s duration without thermal damage. (see rating plate]
Standard design:
lth > 60 x IN
Value of the first current amplitude, the force effect of which leads to no
damage with the secondary coil shortcircuited:
ldyn = 2.5 x Ith
Primary terminals: P1, P2
Secondary terminals ST ,S2 (affention: earth terminal S1 if possible)
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For the design of current transformers, it holds:

e Adaptation of the primary nominal current of the operating equipment to be protected (e.g. nominal trans-
former current = 80 A, nominal transformer current = 100 A),

e design of the secondary nominal current 1 A/5 A to match the measurement lines and the input variables
of measurement and protection devices,

e calculation of the nominal burden on the basis of the power consumption of the connected devices and
the measurement lines and

e class precision and overcurrent factor to the peripheral conditions (e.g. more precise measurement, better
determination of distance in the short circuit, costs).

Examples of the power consumption of measurement lines [each 10 m double line, copper):

Cross-section (in mm’) Nominal secondary current 1 A Nominal secondary current 5 A
1.5 0.24 VA 6 VA
2.5 0.14 VA 3.6 VA
4 0.09 VA 2.2 VA
6 0.06 VA 1.5 VA
10 0.04 VA 0.9 VA

Table 9. 1: Examples of power consumption of measurement lines

Attention
The secondary current circuit of a current transformer may never be opened in operation, but
always kept short-circuited. Otherwise, there is the risk of overvoltages and inadmissible
heating.
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9.2 Configuration of the switchboard

Field configuration (Single line diagram and field inferlockings)

The graphic display of the field configuration (single line|, the diagram assignment of switchgears and the in-
terlocking conditions (field interlocking) are produced with the specific software programme Sl-Draw and
stored in the CSP2 system configuration file "Sline.sl”. This configuration file can be loaded or copied info the
CSP2 in online mode of the operating software SI-SOFT and copied onto the local storage medium of the

PC/notebook.
9.2.1 Examples of field configuration
Most switchboards in medium-voltage have either

e double busbar systems (DBB| or
e single bus-bar systems (SBB).

Thus the switchboard configuration depends on the bus-bar system, the number of defectable and, if need be,
confrollable switchgears and the field inferlocking conditions connected with this.

Below, some examples of switching field configurations are shown for the above mentioned bus-bar systems.

9.2.1.1 Feeder configurations for single bus-bar systems (SBB)

al b)

Q1
SG2 SG1 Qo
(SG2) (Q93)

Q0 v

SG4 Q8

SG3 Q8

SG1

Figure 9.1:  a) feeder with CB, isolator and earthing switch
b) feeder with withdrawable CB and earthing switch
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SG1
(SG2)

SG3

Figure 9.2:

a

Qo0
(Q93)

Q8

al

a) Transformer feeder: withdrawable CB and earthing switch
b) Transformer feeder: CB, isolator and earthing switch

SG1
(SG2)

SG3

Q0
(Q93)

YV

O-

D—H——L

()

laa

Figure 9.3:

432

a Motor feeder: withdrawable CB and earthing switch
b) Generator feeder withdrawable CB and earthing switch

b)

SG1 QO
SG2 Q9
>_ 7
Q8
SG3 %
b)
SG1 QO
(SG2) (Q93)
>_
HP—‘
SG3 Q8

)
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9.2.1.2 Bus section panel for single bus-bar systems (SBB)

a) b)

SG1 Qo SG1 Qo
(SG2) (Q93) (SG2) (Q93)

Figure 9.4:  a) Bus section panel: withdrawable CB
b) Bus section panel: withdrawable CB

al

SG1 Q0 SG2
(SG2) (Q93) SG3

| W AT
|

Q11 \ Q12

O— SG5

Q8
SG3 3G1 aMm

Figure 9.5:  a) Transfer field: withdrawable CB and earthing switch
b) Bus section panel: CB, isolator and earthing switch (three-position switch)
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9.2.1.3 Feeder configurations for double bus-bar system (DBB)

a) b)
BB1 SS1
o BB2 ss2
SG2 B SG2 Qf Q2
SG3 @2 @3 SG3
1 SG1 Qo
SG1
Q5
SG4 Q1
Figure 9.6:  a) Feeder: CB, disconnector and earthing switch
b) Feed-in field: CB and disconnector
a) b)
E Generator1 SS1
. OS2
_ D
I ! Lo
, SG2 o Q2
J J SG3
SG1  SG2 Q01 Q02
(SG3) (SG4) (Q93) (Qo4)
' T SG1 Q01
SG5 Q8 SG4 Qo2
“ich
\ 4 =
Figure 9.7:  a Feeder: withdrawable CB’s and earthing switch

b) Generator Feeder: CB, bus-bar and feeder disconnection
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9.2.1.4 Bus coupler panel for double bus-bar systems (DBB)

al

SS1
sS2
SG2 J‘ l
SG3 Q1 Q2
SG1 Q0
Figure 9.8: a) Bus coupler panel: CB with HH fuse and disconnector

b) Bus coupler panel: withdrawable CB and earthing switch
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SG1
(SG2)

SG3

b)

SS2

SS1

Q01
(Q93)
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9.2.2 Checklist as projecting assistance and plant documentation

The checklist for the devices of the SYSTEM LINE is an elementary instrument for projecting of applications in
which the CSP2/CMP1T combined protection and control systems are used. The checklists contain all the
relevant information on the configuration of a type of switchboards and are used over and above the project-
ing phase, as plant documentation.

For each type of device of the SYSTEM LINE there is a separate checklist available:

o Checklist CSP2-T25,

o  Checklist CSP2-F3

e Checklist CSP2-F5 and
o Checklist CSP2-L.

Projecting phase
As a rule, the configuration of the CSP2/CMP1 systems is done before delivery of the devices. For this, tech-
nical clarification is necessary:

e selection of the suitable capability class of the type of device,

e stipulation of the individual ancillary voltages,

e sfipulation of the transformer ratios,

e stipulation of the measurement circuits for current and voltage measurement,

e sfipulation of the active protective functions,

e if need be, stipulation of the version of the SCADA communication,

e configuration of the individual switchboard types (type of the bus-bar, graphic of the single line, number
of defectable and controllable switchgears, field inferlockings)

e stipulation of the plant interlockings,

e stipulation of the assignment of switchgears and the control outputs of the CSP2,

e stipulation of the direct or indirect control of the switchgears,

e stipulation of the assignment of DI functions onto the digital inputs,

e sfipulation of the assignment of output messages onto the signalt relays and

e stipulation of the assignment of input functions (DI functions) and oufput messages onto the LED's.

e sfipulation of the assignment of logic equations.

This information is enfered in the checklist, thus forming the basis for the device configuration (parameter sef-
fing).

Note
We would recommend doing the technical clarification in a projecting discussion between the user
and the SYSTEM LINE project manager. The above mentioned technical information must be
subject to being unambiguous.

Plant documentation
The checklists contain not only the detailed technical information, but also general information on:

e order handling,
e switchboards and
e remarks on amendments during the projecting phase.

When the devices are supplied, the checklist generated for each type of switchboard is supplied. In this way,
the user is given an extensive documentation on the secondary engineering used in connection with the
switchboard.

Note
In the annex, there is a "blank checklist" of a CSP2-T.

436 TD_CSP2-T_HB_06.05_GB



9.2.3 Example for Programmable Logic Equations (SL-LOGIC)

Specification of the required fask — programming example of a customer specific switching - over sequence
“The feeder panel of a 10 kV single bus bar system consists of a circuit breaker, an isolating switch and an
earthing switch. All three switching devices are electrically controllable by the combined protection and con-
trol system CSP2.

It is intended fo project a switching-over sequence where the feeder is automatically switched over from the
supply mode fo earthing of the panel within 20 s. WWhen in remote operation this switching-over process shall
either be initiated via a signal line from an external common control room (parallel wiring) or from the station
confrol system [e.g. by using the protocol fype acc. to IEC 60870-5-103). Initiation of this process, however,
should only be possible upon a release signal from the common control room (signal line). The switching-over
sequence shall be stopped/interlocked by an external, conventional »EMERGENCY OFF« input element if a
pushbutton is pressed or when the signal line is interrupted. Operating status »Supply« and »Earthing« have to
be signalled to the common control room.”

Q9

Figure 9.9: Configuration Of The Feeder Panel

Interpretation and realization of the required fask

Based on the conventional task description the Input Elements and Logic Oufputs needed for the SILOGIC
function have firstly to be defined i.e. they have to be named and the logic status to be allocated ("0" or
“17).

To achieve this the elements available in the CSP2 have to be assessed first and then co-ordinated fo the task
required.

Initial situation
The output is fed by the feeder, i.e. the earthing switch is open whereas the isolating switch and the CB are
closed. This is indicated by the following Input Elements and their allocated logic status (0" or “1"):

Pos. SG1 ON" =1 (circuit breaker QO), =>"E]" (input element)
,Pos. SG2 ON" =1 (isolating switch Q9), =>"E2" (input element)
Pos. SG3 OFF” =1 learthing switch Q8) => "E3" (input element]
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By analyzing the respective switching device positions, the signal of the operational status »Supply« is gener-
afed. Since such an application-orientated signal is not available in the CSP2 as predefined output message,
it has to be generated by a logic output of a logic equation:
JLogic fet. 17 ="1" =>"Y]" (logic output without assignment]

Operational mode and release of the switching-over sequence

As basic condition for initiating the process, the feeder should be in mode »Remote Operation«. Hence the
upper key switch on the CMPT has to be put into the horizontal position. By this the output signal “Remote
Operation” = supplied by the CSP2 - is activated. This signal is used as additional input element. Then the
logical status applies to the requirement:

,Remote Operation” = , 1" =>"E4" (input element)

Before the switching-over process is sfarted, a ,Release” command from the external common control room is
additionally required. A digital input has to be used with an assigned input function which is only processed
as signal. For that purpose input function “7”, for instance, is available in the CSP2. logic status 1" will be
assigned when the necessary condition is met:

JFunction 7" =, 1" =>"E5" (input element)

When actuated the external "EMERGENCY OFF« facility is to interlock the switching-over sequence against
activation. Over conventional wiring this signal is led to a digital input with signal “function " assigned fo.

The closed circuit principle is used for supervision of cable breaks, and so the logic sfatus “0” is assigned fo
the input element for the SILOGIC function:

,Function 6" = ,0" => "E&" (input element)

Command for activating the switching-over sequence.

The automatic switching-over process (switching sequence) shall either be activated via a digital input, e.g.
the input “Function 8" or the sfation control system (SCS), for example, “SCS Command Output 2”. In order
fo meet the activating conditions the logic sfatuses and their input elements should be as follows:

,Function 8" = 1" =>"E/" (input element)

,SCSComm.Outp.2 = ,1" =>"E8" [input element)

The commands have o be OR-gated because they can be given optionally. To achieve this, a logic equation
is needed with a logic output only used as auxiliary variable for processing:
JLogic fet.2” = 1" =>"Y2" (logic output without assignment)

Automatic switching-over procedure

As soon as all a/m conditions are met and the switching-over command is issued, the switching-over proce-
dure is inifiated. Firstly the circuit breaker (CB) has to be switched off. Then the respective input elements to be
linked in a logic equation and the logic output assigned with control function “S-Cmd. SG1 Off" (input func-
fion). Taking into account the logic sfatus, this logic output is as follows:

JLogic fct.3" > ,SCmd. SG1 OFF" = ,1"=> "Y3" (logic output with assignment) (Switch-command)

After the circuit breaker has reached the "OFF position”, a fimer is starfed which in terms of time monitors the
further process untfil it is completed [earthing). For this timer, however, a separate equation has to be used be-
cause logic output “logicfct.3" is to induce opening of the circuit breaker without a time component. There-
fore the input element of this timer is the logic output “logicfct.3":

JLogic fer.4” = 1" => "Y4" (logic oufput without assignment)

Now the isolating switch Q9 is to be opened. lts de-activation is generated through a further logic function
by linking the input element for the “OFF signal” of the CB:

,LPos. SG1 OFF" = 1" =>"EY" (input element)

with the output of the logic equation for the monitoring fime |, logic fct.4".
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This logic equation provides the output where the control function for opening the isolafing switch is assigned
to:

JLogic fct.5” > ,SCmd. SG2 OFF" = 1" =>"Y5" (logic output with assignment] (Switch-OFf-command for
SG2)

As soon as the isolating switch is opened, the earthing switch shall close and here the related check-back
signal of the position is used as input element:

,LPos. SG2 OFF" = 1" =>"ET10" input (element)

Important
When projecting it is essential fo consider a minimal dead time of 700 ms between the position
check-back signal of a switching device (exception the CB) and the subsequent control command.
Should an extra running time “tn ON/OFF" be adjusted for the power output of the switching de-
vice, then this time has to be added to the minimal dead time:

tp = 700 ms + tn ON/OFF

In order to guarantee this dead time, an additional logic equation has to be used. As input elements this
equation ought fo have the position check-back signal of the isolating switch “Pos. SG2 OFF” as well as the
property of the preceding logic output “logicfct.5”. The timer is then to be adjusted according to the mode
used for the ON-delayed activation of the logic output. After the dead time has elapsed and the position
check-back signal for the open isolating switch was received (AND), the ON- command for the earthing
switch should be issued. For this purpose the logic output is assigned with the function “S-Cmd.SG3 ON":
JLogic fct.6” > ,SCmd. SG3 ON" = ,1"> "Y' (logic output with assignment)

As soon as the earthing switch is activated for earthing the feeder, the circuit breaker has to be closed, but
only when it is ensured that the earthing switch is in a definite position. As input element for this switching se-
quence (new logic equation), the position check-back signal of the earthing switch is being used:

,LPos. SG3 ON" = 1" =>"ET1" (input element), as well as the preceding logic output ,logic fct.6” (AND).

Here, too, the dead time has fo be considered accordingly, i.e. for the timer of logic equation "Y&" a time
delay has to be set. The output of this logic equation is assigned with the input funcfion ,S-Cmd. SG1 ON":
JLogic fet.7” > ,SCmd. SG1 ON" = 1" =>"Y/" (logic output with assignment] (Switch-ON-command for
SG3)

Indication of operating state ,Earthing”

After the switching-over sequence is completed, the switching devices of the feeder are in the operational
state ,Earthing”. To enable signalling of this operating state it is necessary o link the following input elements
in a further logic equation:

,Pos. SG1 ON" =1 (CB QO), =>"E1" (input element)

LPos. SG2 OFF" = 1 (Isolating switch Q9), =>"ET0" (input element)

,LPos. SG3 ON" = 1 (Earthing switch Q8] =>"ET1" (input element)

The resulting logic output can then, for instant, be assigned to a signal relay for further processing:
Jogicfet.8” = 1" =>"Y8" (logic output without assignment)
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Preparing the fruth fable

By using the input elements and oufput elements as defined above, a table (iruth table) can be set up where
the relation between the logic outputs and their input elements is clearly reflected. Based on this fruth table it is
possible to set up the logic equations in Disjunctive Normal Form (DNF). But these logic equations would in-
clude terms in Full Conjunction [i.e. each of the terms comprises the complete number of existing input ele-
ments). In order fo keep the logic equations as “lean” as possible, only those input elements relevant for the
respective logic output should be assigned with the logic state “0” or “1”, all other input elements should be
assigned with a "x", to be interpreted as an “optional array”. Easier sfill, to leave the relevant square in the
fruth table vacant.

Note
"Optional arrays” mean a higher fransparency of the truth table and reduce the number of logic
equations.
The truth table should not be set up to the whole extension because the number of combinations pos-
sible depends on the input elements and these can be numerous (often >10). The number of possible
combinations can be computed as follows

N=2"

N =Number of combinations (logic equations)
n =Number of input elements

"

It is advisable to list only combinations of logic outputs with the logic sfate “1”.
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For this example the fruth table is as follows:

Input Elements Llogic Outputs

SCmd SG1 Off
, SCmd SG2 off”
,SCmd SG3 on”
, SCmd SG1 on”

None
None
None

Assignment
Assignment:
Assignment:
Assignment:
IAssignment:
Assianment:
Assignment:

None

IAssignment:

,Pos. SG2 off”
Pos. SG3 on”
,Logic fct.3"

| remote operation”
©| Function 7

O | Function 6"

N| Function 8”

| SCADA: Cmf out 2
0| Pos. SG1 off”

N Logic fct.2”

| logic fet.4"

O Logic fet.5"

O logic fct.6"

N, logic fet.7”

m
m
m
m
m
m
m
m
m
S
o
—
—<

E

<
<
—
=
~
—

®|,Llogi ¢ fct.8”

—~<

—| ~,Pos. SG1 on”
—[™]"Pos. SG2 on”
— [ “["Pos. SG3 off"

—~|.Logic fet.1"

1 | |

Table 9.2: Truth Table

Note

e The abbreviations for the input elements £1...£10 and for the logic oufputs Y1...Y8 do not exist in
the CSP2! They are only used for more transparency and as abbreviations when preparing the logic
equations and the technical documentation.

e Toensure that an input element is recognized and processed by the CSP2, it has to be assigned
with a signal from the List of Oufput messages.

e Optionally the Logic Outputs can either be processed as a mere signal (,logic fct.xy”) or they can be
applied with a Function. For realizing this a function out of the List of Input Functions has to be as-
signed fo a logic output.

e In the double framed squares of the table the results of the individual terms for the respective logic
output are stated.

e logic Outputs, too, can be used as Input elements for other logic equations.

Timers are always part of the logic outputs and can consequently be considered in the fruth fable.
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Setting up of logic equations
The individual logic equations can now be read off of the fruth table:

Y1 =ET*E2*E3

Y3 = E4*ES* /EO* Y1*Y2

Y2 =E/ +E8
Y4 =Y3

Y5 =E9*Y4
Yo =E10*Y5
Y7 =E11*Y6

Y8 =E1*E10*ET1

(Logic equation T in DNF)
(Logic equation 2 in DNF)
(Logic equation 3 in DNF)
(Logic equation 4 in DNF)
(Logic equation 5 in DNF)
(Logic equation 6 in DNF)
(Logic equation 7 in DNF)
(Logic equation 8 in DNF)

Setting up of the logic flow chart based on the logic equations.
A logic flow chart can now be prepared on the ascertained logic equations as listed above.

: "Pos. SG1 on"

Change-Over Automatic: Feeding -> Earthing

E2: "Pos. SG2 on" & Y1 ="Logic fct.1"
E3: "Pos. SG3 off"
Y1: "Logic fct.1"
E4: "Remote mode"
ES5: "Function 7" & _ Y3 ="S-Cmd. SG1 off"
E6: "Function 6"
Y3: "Logic fct.3"
E7: "Function 8"
" " Y2: "Logic fct.2" t1=0ms;
E8: "SCADA Cmd.2 12 = 20000 ms
t2 | Y4: "Logic fct.4"
Y5 = "S-Cmd. SG2 off"
Y5: "Logic fct. 5"
E8: "Pos. SG1 off"
t1=1700 ms;

E9: "Pos. SG2 off" Y6 ="S-Cmd. SG3 on"

E10:

"Pos. SG3 on"

Y6: "Logic fct.6"

t1=1700 ms;
t2=0ms

= -Lma
Y7: "Logic fct.7 ")

Y8 = "Logic fct.8"

o |
|

Figure 9.10: Example ,Switching-Over Sequence” : logic Flow Chart

Efficient utilization of the SILOGIC reduction with regard fo the number of logic equations

The logic flow chart is to optimize in such a way that for realisation of the user-specific functions as few as
possible logic equations are needed, i.e. cerfain parts of the circuitry/logic equations shall be eliminated
and their input elements then be integrated in the subsequent logic equation.

The example shows that the auxiliary variable “Y2”, for instance, can be eliminated. This means that the sub-
sequent logic equation “Y3" (i.e. the one processed as input element in the infernal state variable “Y2") does
nof receive the infernal state variable “Y2" as input element, but the input elements “E6” and “E7”, from
which the internal state variable “Y2" was generated. For the logic equation “Y3", the conversion has to be
converted ininto the Disjunctive Normal Form (DNF), because a logic equation can only be entered as DNF
info the CSP2. The converted logic equation is then as follows:

Y3 = E4*ES* /EO* Y1*Y2

442

= E4*E5* /E6*(E/+E8)* Y]

=E4*E5 */E6*E/*Y 1+ E4*ES* /E6*EB*Y ]

(Logic equation 3 in DNF)
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Attention
When logic equations can be cut down this always means an extension of the whole circuitry! It
should be duly taken into account that the number of input elements for the subsequent logic equo-
fion(s) {info which the input elements of the eliminated logic equation merge) does not exceed 32,
because one logic equation can only process 32 input elements.
Only those logic equations are permitted to be eliminated which were introduced as infernal state
variables and are not needed as signal {,Logicfct.xy”) or as function (assignment of an input func-
tion).

Optimization of logic equations according to ,QuineMcCluskey”

In many cases it is possible fo optimize (simplify) the logic equations originated from the functions required.
Especially with regard to a number of input elements >5 it is advisable to have an update carried out auto-
matically. There are different software programs available and some of them can even be obtained free of
charge (freeware) from the infernet.

For the current example an automatic update is not necessary. It is, for instance, not possible to further simplify
the logic equation for "Y3".

Adaptation of the logic equations
Due to elimination of the logic equation for “Y2" it becomes necessary to change numbering of the logic
equations accordingly:

Y1 =E1*E2*ES3 (Logic equation T in DNF)
Y2 = EA*ES* /EG*E/*Y 1+ E4A*ES* /EG*E8* Y1 (Logic equation 2 in DNF)
Y3 =Y2 (Logic equation 3 in DNF)
Y4 = EQ*Y3 (Logic equation 4 in DNF)
Y5 =E10*Y4 (Logic equation 5 in DNF)
Yo=ET1*Y5 (Logic equation & in DNF)
Y7 =E1*E10*ET 1] (Logic equation 7 in DNF)
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Adaptation of the truth table

When logic equations are eliminated it becomes necessary fo change truth tables and logic flow charts ac-
cordingly. For adapting the fruth table, the column of the eliminated logic equation (here: equation Y2) and
the lines showing the results of logic output "Y2" are to be taken out. Numbering is then simply to be cor
rected.

Input Elements logic Outputs
& % 5 5
O — —
~ O 3| o
O (9] A (99}
(%} mel - e}
el € ISy E
A EARIERE
Z | % |z S < |z
4189|858 38| =
[0 (0] Q| [ [0 [ [0
£ £ £ £ £ £ £
\ ~ < < | < | < < < | <
N 5 3 .
§1s5s|% | ¢ E | %5 |0° S~ ]~ | - R I O
Slale | BN e 2l Y2100 |2z l2l2l2l2]92|n
Q1219 o 5 & 5§ | £ | Q |& Ol || 2|2 |3 |2 |5
R R S 5 5 5| 2| 2| <@ Q o | u Q o o | 9
S| |88 |5 |2|a|QB|8|= (&3 8|8|8|83|3]|%8
El E2 E3 E4 ES E6 E/ E8 EQ EIO |EIT | YI Y2 Y3 Y4 Y5 Y6 Y/
1 1 1 1
1 0 ] 1 1
1 1 0 1 1
1 1
1 ]
1 1 1
1 1 1
1 1 | 1 1 ]

Table 9.3: Updated Truth Table
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Adaptation of the logic flow chart

The logic flow chart, too, has to be updated.

E

:"Pos. SG1 on"

E.

N

: "Pos. SG2 on"

Change-Over Automatic: Feeding -> Earthing
(after Elemination of "Logic fct. 2")

Y1 = "Logic fct.1"

E3:

: "Pos. SG3 off"

E4:
ES:
E6:
ET7:

"Remote mode"

o]
]

Y1: "Logic fct.1"

"Function 7"

Y2 ="S-Cmd. SG1 off"

"Function 6"

"Function 8"

ES8:

"SCADA-Cmd.out2"

ES8:

"Pos. SG1 off"

4
Y2: "Logic fct.2"

t1=0ms;
t2 = 20000 ms

" Y4="S-Cmd. SG2 off"

E9:

"Pos. SG2 off"

Y4: "Logic fct. 5"

t1=1700 ms;

. Y5 ="S-Cmd. SG3 on"

E10: "Pos. SG3 on"

Y5: "Logic fct. 5"

t1=1700 ms;

Y7 = "Logic fct. 7"

=]

Figure 9.11: Updated logic Flow Chart
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9.3 Specific applications

The combined protection and control system has a number of various profection functions as well as far-
reaching functions for digifal inputs (DI functions) and signal relays (output messages). The combination of cor-
responding functions (parallel wiring of digital inputs and signal relays) makes it possible to implement spe-
cific applications in feeder protection.

9.3.1 Line protection

Directional overcurrent protection

The detection of direction increases the selectivity of the protection. The signal comparison of two CSP2 can
implement a protection which only disconnects a line fed from both sides free if it is faulty itself.

e
—
I ?U

Figure 9.12: Directional dependent protection

In this case, each CSP2 transmits its direction decision to the partner device. The fripping is only executed if
the error on the cable/line is between the two CSP2 and is therefore recognised as an internal error by both
profective devices.

Necessary settings

Protection 1:
e [>>F active with protective block (active O] and
e I>>F alarm on signal relay.

Protection 2:
e [>>F active with protective block (active O] and
e |>>F alarm on signal relay.
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9.3.2 Bus-bar protection with backward interlocking

Backward interlocking

Quick busbar profection: in a star network, a quick selective shortcircuit protection can be done with a back-
ward inferlocking. If an error occurs in feeder 2 in this, protection devices 1 and 2 frip, as both detect the
shortcircuit current. But here, only protection 2 may frip, in order not fo switch the entire bus-bar S off. Along-
side a purely time staggering, this requirement can also be fulfilled via a backward inferlocking. For this, the
subordinafe profection device must inform superior protection device 1 of its excitation and block it. This
method can be quicker than a time sfaggering, as, for example with a fault on bus-bar S, relay 1 does nof
have to wait and see whether a subordinate protection can isolate the error beforehand.

3 ?
—
N >

I
—»

Backward interlocking

D

v

Figure 9.13: backward interlocking

In all CSP2 device types, a binary input can be pre-programmed as a socalled " backward interlocking "
(rev. lock). This input can be used to coordinate the protective functions in one field with those in other fields
in order fo increase the selectivity and speed of the overall protective system. The backward inferlocking input
can be regarded as a general external blocking and linked with other infegrated protfective functions. The
cooperation of the backward inferlocking with other protective functions can be made clear by the following
two typical applications:

e Quick bus-bar protection by backward inferlocking: with the backward interlocking, the overcurrent pro-
fection or shortcircuit profection in the CSP2 can be used as a quick bus-bar protection in a radial sys-
tem. In this case, current excitations from all the feeders of a bus-bar section are guided to the overcurrent
profection used as a bus-bar protection as blocking signals. In the event of an error directly on a bus-bar
and no blockages of other protective systems, the excess current protection can frip with a short tripping
time depending on the staggered time.

o Differential protection by signal comparison: signal comparison via the backward inferlocking can be
used with double-sided feeding for device types CSP2-T25 and CSP2-F5 with the functionality of a line
differential profection. In this case, each CSP2 transmits ifs direction decision to the other. Tripping is only
activated if the fault is defermined by both CSP2 as a forward-ying fault (fault is on the line between the
two CSP2). The overcurrent profection can be used with or without external blocking.
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9.3.3

Calculating the tripping times

The tripping times of the (current] dependent tripping curves (INV) are calculated according fo the following
relationship:

Tripping characteristics according to IEC 255-3 or BS 142:

with:

448

t

t char F/B
I

[>

LtchorF/B

11002
- 1
)

135

Normal Inverse (NINV): t =

Very Inverse (VINV): t = tcharF /B [S]

tripping time

time multiplier

fault current

pick-up value current
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9.3.4 Calculations on the thermal replica

Foundations of calculation

On the basis of the underlying homogenous body heating model, deductions can be made for a heat energy
Q stored in the electrical equipment. With a consfant current load and after a long time, a stationary condi-
tion is reached in which the electrical equipment temperature no longer increases. The heat fed per unit of
fime is equal fo the amount of heat emitted by cooling [energy balance).

Qdischorged = qupp”ied

The fed thermal energy and the temperature 9 of the operating equipment in a stationary condition are pro-
portional fo the square of the phase current (e.g. ohmic losses and iron losses in the transformer:

Q~P  or 9~P
As the alarm value in the CSP2 is determined from Ik, the following relationship applies:
9n - k2~ (I, - k2

The temperature T actually existing in the operating equipment need not be known in this. The temperature is
described in the thermal replica by the temperature equivalent 8 (in %). For a load with the maximum admis-
sible operating current k-1, the operating equipment reaches the maximum admissible operating temperature
8, in a stationary condition. For this load, the temperature equivalent to k*100% is defined:

2
|

o 100%
B

9 (%) =

l.e.: with a load of | = 0.9 x (k-l,) and k I, = 1.2 the temperature reaches 81% of the maximum admissible
operating temperature according to the above definition. For electrical equipment loaded over and above the
maximum operating current (I > k1) following prior loading, the following course of temperature results:

T(%)
T,

max

k A2 *100%

T,
T

To

Figure 9.14: Heating of electrical equipment

The temperature equivalent ( T = 8) runs according fo an efunction.
for (9 > 9, it holds:

b

~-9,)-1-¢ )

9lt) = 9, +(9

max

oﬁer conversion:
"

9(t) =9, +19,-9..)-e"

max

it 8(t) = k?-100% an alarm or frippingstage should be activated (trip).
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The temperature after the time df can be determined as:

dr
SW = Smox + (90 - mox) er
After the time 2-dt:
2d dr
SQ = 8mc>< + (SO - mcx) e T or 82 = Smox + (8] - Smox) e
In general:
Cdt
8n = Smox +(9n—1 - mox) er

In this way, a recursion formula is produced, in which, for a new calculation of the thermal equivalent 9 :
e the lost value 9,

e the stationary final value 8, with the present current,

e the sef time constant T and

o the time since the last calculation df must be known.

Analogously, it holds for the temperature equivalent 8,

|2 .

7“(']2 100% + (O PENG 7 100/}

with | = largest measured phase current.

9l =

In each new calculation sfep n the current femperature equivalent is determined as follows:

|2 dt

(3N

9, =—1 2-100%+(9n_] OO/)

| : largest measured phase current in the calculation step.
d: interval of time between the calculation sfeps.
femperature equivalent of the previous calculation step.

After the start of the protection programme [switching the auxiliary voltage on) no temperature equivalent 8. |
has yet been calculated. For this reason, the cold sfate of the electrical equipment to be protected is presup-
posed. But if the electrical equipment has already been loaded, it takes about three times as long as 1, with
a constant load until the thermal equivalent corresponds to the actual conditions.

Differing time consfants:

After the operating equipment has been switched off (I, = O] the temperature of the operating equipment,
which aims towards 9, = O (ambient femperature), drops. As the cooling generally does not happen with the
same fime constants as the heating (e.g. motors), a separate cooling time constant can be set in the CSP2.

For example: t_, = 21,

The conversion fo the cooling or heating time constant therefore depends on the comparison of the measured
current with the last current measured:

| > 1 = heating

n

| <, = cooling
When the CSP2 is first switched on, there is a deduction fo the cold sfate of the operating equipment.
The tripping criterion for the alarm or tripping phase of the thermal replica is:

9, > k>100%

Trip
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Defermination of the effective values of the measured phase currents is done via the calculation of the root of
the integral of the present current squares of a period. To calculate the thermal replica, the largest of the three
phase currents is always used.

10 Commiissioning

The following applications are used for Commissioning and to fest the device functions. In order to avoid de-
struction of the device and to achieve fauliless function, affention must be paid fo the following:

e The auxiliary voltagels) provided by the switchboard fo supply the devices must match the nominal values
of the auxiliary voltages stated. The auxiliary voltages of the devices include the supply voltage of CMP1
and CSP2, the supply voltage(s) of the digital inputs and also the auxiliary control voltage. Attention must
be paid to the stated nominal ranges of the wide-range power pack. For the auxiliary control voltage,
only one direct voltage may be used, attention being paid to its polarity when connecting to terminals

X1.1 and X1.2!

e The nominal field data of the CSP2 must be adapted to the primary and secondary nominal data of the
connected transformer by parameter seffing.

e The nominal frequency of the CSP2 must be adapted as a function of the mains frequency.
e The current and voltage transformer must be connected correctly.

e Al control and input circuits must be connected correctly.

e Atfention must be paid to a proper earthing of the device and the measurement circuits.

e The current transformer may not be operated with open secondary winding under any circumstances, but
must be operated shortcircuited in test or mounting.

e The working range of the digital inputs must be adapted to the auxiliary voltage used via the jumpers.
The jumpers of the digital inputs may only be changed in a voltagefree and cleared condition.

10.1 Transport

The devices are supplied in foamed packaging for a flawless transport. The packaging is to be used for re-
turn and further deliveries. The devices are to be removed carefully and the mechanically flawless state is to
be checked by a visual check. Specific components (e.g. the optical waveguide connection) are additionally
protected by a separate packaging or by a stopper. Pay particular aftention to this connection in unpacking
and mounting.

10.2 Connection of the auxiliary voltage

After switching on the auxiliary voltage, all 5 LEDs on the CSP2 firstly light up green for a short time. During
the starting phase, the LED »selffest« lights up. After the start has been completed, the »System Ok« LED lights
up green and the corresponding signal relay is activated.

Attention
Before the device is connected to the auxiliary voltage, you must make sure that it matches the nomi-
nal auxiliary device voltage stated on the rating plate. If the device is bedewed, wait for at least two
hours before switching on!
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10.3 Connection of the measurement circuits

The current and voltage connections are to be connected according to the transformer data and the phase
position on the device. The corresponding primary values and the type of connection (see "Parameters” chap-
ter) of the converters are to be set In the sub-menu "Nominal field data" of the CSP2. The current and voltage
values can be fed into the CSP2 with a corresponding fest equipment as a secondary figure

(1 or5A, 100/110 V) and controlled for a correct display via the overview of measured values. Due o the
measurement precision of the CSP2, the secondary fest device should be designed for this.

The current phase position and the phase sequence can be displayed with the help of the unbalanced load
current and the power display.

10.4 Connection of the digital inputs and signal relays

By reading the /O status, the wiring of the digital input and the signal relays can be checked for correctness
of the connection and the signal polarity. After this, the parameterized functions can be displayed and
checked via the event recorder, on the CMP1 or PC and also by means of LED's.

10.5 Connection of the control and signal circuits

Attention
In order to avoid an undesired switching of switchgears, the control lines must be interrupted.
After completion of the work, the control lines are to be connected again during the tests of the
switch appliance control.

After connection of the switchgears o the CSP2, each switchgears can have its control function checked on
the CMP1 [call of the CONTROL MODE in MODE 1). If the switchgear does not move or only partly moves
after sending of the command and the CSP2 signalizes a faulty switchgear position, the control times in ques-
tion (see "Parameters’ chapter) must be adapted.

If a confrol command violates the field-internal or other lockings, the switching action may not be executed. In
such cases, the CSP2 generates a number of messages. We recommend having such messages displayed
via the LED's or in the event recorder.

If the control circuit supervision is used, attention should be paid to the fact that no auxilliary contacts of the
switchgears are included in the control circuits.

10.6 Secondary protection tests of the protection functions

For a precise fest of the protection functions, secondary test equipment of Class 1 with three-phased current

and voltage sources as well as infegrated timer functions are necessary. For individual protection functions,

singlephased current or voltage sources are sufficient.

Due fo the large number of protective functions of the CSP2, only the profective functions to be tested should
be activated for the fest in question, as otherwise a mulfiple alarm can result.

In a fest in the high-current area, there must be a guarantee that the input circuits are not permanently ther-
mally overloaded.

non-directional current protection

In order fo check the non-directional stages of the profective functions I>, I>> and I>>>, single or three-
phased currents, which activate a protective alarm when the amount of the alarm threshold is reached, are
impressed on the secondary side. After the expiry of the stated tripping delay time, a tripping must take
place. The measurement of the tripping must be done with a time, the measurement precision [measurement
resolution) of which is better than 10 ms.
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To check the fripping values, the current has to be lowered to a value below the alarm threshold until the
alarm disoppears.

Directional current protection

To check the directional current protection you need current and voltage sources with adjustable phase angle.
During the test, the voltage values are kept constant, the phase currents are varied in amount and phase an-
gle. For the test of the directional element in question, the other directional element should be deactivated.

Voltage protection

For this purpose, the measurement voltage is connected three-phased in star or delta connection depending
on the parameters [see Chap. "Field seftings”). After a check of the nominal voltage, the under or overvoltage
values are sfarted up and the delay time is measured. The seffing ratio of the overvoliage must be larger than
0.97. For undervoliages, it must be lower than 1.03.
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10.7 Maintenance

As a function of the customer's experience with digital profection devices, the operational safety and the im-
porfance of the systfem, a cyclic check of the devices should be done.

Essential features of the combined protection and control system CSP2/CMP1 are:

e extensive selftest functions,

e cyclic system check,

e parameters are resistant to aging,

e report via LED, signal relay and communication,

e integrafed backup protection functions such as power circuit breaker failure CBF,
e infegrated controls,

e combined measurement functions and

e cyclic control circuit supervision

Maintenance intervals of 2 years are sufficient as a rule. In the mainfenance test, all profection and control
functions are fo be checked with set values and tripping characteristics.
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11 Technical data

11.1 Auxiliary voltage

Stipulated auxiliary voltages (EN 60255-6):

Direct voltages (DC): 24V, 48V, 60V, 110V, 220V
Alternating voltages (AC). 24V, 100V, 110V, 230V

Over and above this, the powerpack covers the following customary auxiliary voltages (inter alia England)

with a limited tolerance range:

e 240V AC with the tolerance range -20%/+15%
o 254V AC with the tolerance range -20%/+10%

The admissible voltage deviations refer to the stipulated nominal auxiliary voltages.

11.1.1  Voltage supply CMP1

Voltage range of the supply

Power consumption

Maximum power consumption

(for frequencies: 40 - 70 Hz)

voltage in idle state (at full load)
19-395V DC 5W 8 W
22-280VAC 5VA 8 VA

11.1.2 Voltage supply CSP2

Voliage supply CSP2-T, CSP2+ and CSP2-L

Voltage range of the supply

Power consumption

Maximum power consumption

(for frequencies: 40 - 70 Hz)

voltage in idle state (at full load)
19-395V DC 19 W 27 W
22-280VAC 10 VA 27 VA

11.1.3  Buffering of the auxiliary voltage supply

Buffering time: t > 50 ms, with Ue < Uemin,

i.e. if the auxiliary voltage fails, the function of the device is guaranteed for at least 50 ms!

11.1.4 Fuse Protection

An MCB [miniature circuit breaker) which meets the following demands - min. 4A /slow acting - is to be used

for 230 V AC voltage supply.
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11.2 Measurement inputs

11.2.1 Current measurement inputs

Number 6 x phase currents
1 x sum current (for earth, e.g.: ring core converter)

Measurement technique: conventional transformer technique (other sensors in preparation)
Nominal currents 1 Aand 5 A (parameter setting)

Measurement range

Phase currents ILT, 112, IL3: O...40xl, [only AC),

Earth current le: 0...20xl, fonly AC)

Power consumption in current path: < 0.1 VA [at =1

Thermal load capacity

Dimensioning surge current: 250 x 1, (dynamic half-oscillation)
Dimensioning shorttime current: 100 x |, (for 1 s)

longterm load capacity: 4 x|,

11.2.2 Voltage measurement inputs

Number 3 x phase voltage [measurement LL or LN
1 x residual voltage

Measurement technique: conventional transformer technique (other sensors in preparation)
Nominal voliages: 100, 110V AC

Measurement range: 0...230 VAC

Power consumption: <0.1 VA atU=U,

Thermal load capacity

longferm load capacity: 2 x U,

Nominal frequencies: 50 Hz; 60 Hz {parameter setting)
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11.2.3 Measurement precision

Phase current measurement (at nominal frequency)
O0.1t0 1.5x1: <0.5% of I,
1.51040x | <1.0% of the measured value

Earth current measurement (at nominal frequency/

0.0510 0.5 x I <5.0% of the measured value
0.510 20 x I <2.5% of the measured value

Voltage measurement (at nominal frequency)
1010 50 V AC: <1% of U,
5010 230 V AC: <1% of the measured value

Frequency influence
Current/voltage measurement: <2.0% / Hz

Frequency measurement

40 to 70 Hz: <0.05% of f

Measurement via analogue inputs

PT100 +/- 2% of the end value (200 °C)

NI100 +/- 2% of the end value (200 °C)

PTC +/- 3% of the measured value or +/- 500 Ohm

11.3 Digital inputs (function/report inputs)

Design: Opto-uncoupled inputs

Number

CSP2-T: 26

Input voltage range: Oto 350 V DC /010 270V AC

Threshold recognition

low range (code plug plugged in): U = 1910 110V DC / 1910 110V AC
U > 19V DC / 22V AC
U, < 10V DC / 13VAC

High range [code plug open): U, = 11010300V DC/ 11010250V AC
TS 70V DC / 85V AC
U, < 38V DC / 50V AC

Input current (function of the input voltage)

low range (code plug plugged in): |, <4 mA DC/ 6 mA AC

High range [code plug open): s <4 mADC/ 14 mA AC

Debouncing time (parameterizable): 10 ... 60000 ms (per dig. input)
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11.4 Outputs

11.4.1 Power outputs

Number of control outputs

Type of control outputs

CSP2-T

Control coils (OL)

Motor outputs (OM)

The following data apply for the oufputs OM and OL

Switching voltage (auxiliary control voltage):
Max. admissible long-term current:

Max. switch output (function of swifch voltage):
Current resistance:

Maximal internal voltage drop

11.4.2 Signal relays

Number
CSP2-T: 6

Switch vollages:

Max. alternating current: 250V AC

1810 275V DC

8 ADC

17 A, with relief measures (free wheeling circuit)
short-circuit resistant

| > 20A DC break time approx. 700 ms

| > 40A DC break time approx. 50 ps

<2V DC by maximal current

Max. direct current: 220V DC  with: 1 =0,12 A with ohmic load
with: | =0,06 A with inductive load: L/R <50 ms

Direct voltage: 24V DC  with: | _=30A  with inductive load

Switch power

Ohmic: 750 VA AC/72 W DC

Inductive: 300 VA AC/45 W DC

Min. switch load: 18V/2 mA

Max. nominal load: 3A

Switching current: 12A (16 ms)

Isolation: 4 kv

Contact material: AgNi + Au

Confact service life: mechanical: 100 x 10° switch cycles
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11.5 Communication interfaces CSP2

PC interface (in preparation)

Number:

Type:

Designation:
Application:

Data transmission rate:
Physical connection:
Plug-in connection:

Property:

System inferfaces

Number:
Type:

Designations:
Application:

Basis data profocol:
Processor:

Physical connection:
Plug-in connection:

Property:

]

RS232

X9

Parameterisation by PC/Laptop
19200 Baud (fixed)

electric

9-poled SUBD (plug)

Calvanic separation via opto-coupler (2.5 kV)

2

CAN-BUS

X10/CAN 1 (plug),

X11/CAN 1 (socket)

CMP1 /CSP2 communication and CSP2 multi-device
communication

CAN specification V2.0 part B (extended frame)
Siemens 80C167C on chip CAN module
electric

Q-poled SUB-D

Galvanic separation via opto-coupler (2,5 kV)

Optional FO interface [range up to about 2 km)

Number:
Type:

Designations:
Application:

Protocol types:

Data transmission rates:

Physical connection:
Plugiin connection:
Fibre type:

Number of fibres:
Core diameter:
Cladding diameter:
Wavelength:

max. atfenuation:
max. line length:
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Serial communication interface

X15RxD)/X15(TxD) or X16(RxD)/X16(TxD)

CSP2-F/T: communication to SCADA,

CSP2-: SCI communication to partner device (CSP2)
CSP2-F/T: IEC 60870-5-103, PROFIBUS DP or MODBUS RTU,
CSP2-: Woodward protocol (SCI communication)

IEC 60870-5-103: 9600 or 19200 baud [adjustable),

PROFIBUS DP: max. 5 MBaud (automatic baud rate recognition,

MODBUS RTU: 9600 or 19200 baud (adjustable)

Fibre optic (FO)

BFOC 2.5 (ST®)

Multi-mode/multi-gradient fibre

2 fibres (Transmit[T]/Receive [R])

62.5 um

125.0 um

820 - 860 nm

10 dB (relative to overall attenuation)

approx. 2 km (as a function of the line distance attenuation)
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Optional SCADA interface

Number: ]

Type: RS 485

Designation: X12

Application: SCADA communication

Protocol types: IEC 60870-5-103, PROFIBUS DP or MODBUS RTU

Data transmission rates: IEC 60870-5-103: 9600 or 19200 bps (adjustable),
PROFIBUS DP: max. 12 Mbps (automatic baud rafe detection),
MODBUS RTU: 9600 or 19200 bps (adjustable)

Physical connection: Electric

Plug-in connection: 9-poled, SUBD (socket]

Property: Calvanic separation via opto-coupler (2.5 kV)
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11.6 System data and test specifications

11.6.1 General provisions
Basic specification DIN EN 61000-6-2 [03,/00] Product norm DIN EN 602556 [11.94]

norm: DIN EN 61000-6-3 [12.01] DIN EN 60255-3 [07.98]
DIN EN 50178 [04.98]

11.6.2 High-voltage tests (EN 60255-6 [11.94])

Voltage fest

IEC 60255-5[12/00] All current circuits against other current 2.5 kV (eff.)/50 Hz, 1 min.
DIN EN 50178 [04.98] circuits and touchable surfaces.
Surge voltage fest
IEC 60255-5[12/00] 5kv/0.5), 1.2/50 ps
High-frequency fest
DIN EN 60255-22-1 [05.91] Within a current circuit 1kV/2s
Class 3 Current circuit against earth 2.5kv/2s
Current circuit against current circuit 2.5kV/2 s

11.6.3 EMC tests for immunity to interference

Resistance to interference against fast transient disturbance variables (Burst]

DIN IEC 60255-22-4 [10.93] Current supply, grid inputs 4 kV, 2,5 kHz
DIN EN 61000-4-4 [12/01]
Class 4 Other inputs and outputs 2 kV, 5 kHz
Resistance fo interference against discharge of static electricity
DIN EN 60255-22-2 [05.97] Air discharge 8 kv
DIN EN 610004-2 [12/01]
Class 3 Contact discharge o kv
Resistance fo interference against surge voltages
DIN EN 61000-4-5[12/01] Within a current circuit 2 kv
Class 4
Current circuit against earth 4 kv

(only valid for cable lenght < 30 m)
Resistance to interference against high-frequency electromagnetic fields

DIN EN 61000-4-3 [12/01] 10V/m
Class 3

Resistance fo interference against line-guided disturbance variables induced by high-frequency fields

DIN EN 61000-4-6 [12/01] Class 3 10V/m
Resistance to interference against magnetic fields with energy-technical frequencies

DIN EN 61000-4-8 [12/01] lasting 100 A/m
Class 5 3 sec. 1000 A/m
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11.6.4 EMC tests for disturbance transmission

Radio interference supression

DINEN 55011 [10.97]

Radio interference radiation

DIN EN 55011 [10.97]

11.6.5 Mechanical stress
Oscillation fests
DIN EN 60255-21-1[05.96] Class 2 Oscillation test for functionality

Llong-term oscillation test

Shock and long-term shock tests
DIN EN 60255-21-2 [05.96] Shock test for functionality
Class 1

Shock test for resistance capacity
longterm shock fest

Earthquake oscillation test
DIN EN 60255-21-3 [11.95] Single-axle earthquake oscillation test
Class 2

11.6.6 Type of enclosure

Front area (CMP)
Protection and control terminals

11.6.7 Climatic stress

Temperature range
in storage / emergency operation
(max. 2 h, device must be in operation)

Temperature range in operation

462

Limit value Class B

Limit value Class B

0.075 mm, 1.0 gn, 1 run in each direc-

tion

2.0 gn, 20 runs in each

direction

5gn, 11 ms, 3 impulses in each direc-
tion

15gn, 11 ms, 3 impulses in each direc-
tion

10 gn, 16 ms, 1000 impulses in each
direction and axis

7.5/ 35mm

2.0/ 1.0gn 1 runineach
direction

P 54

P 20

-25°C - +70°C

-10°C - +55°C
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11.6.8 Environmental tests

Classification

DIN EN 60068-1[03/95] Climatic category 10/055/56

DIN EN 60721-3-3[09/95] Classification of the environmental conditions ~ 3K6,/3B1/3C3/352/3M4

Test Ad: Cold

DIN EN 60068-2-1[03/95] Temperature -10°C/-25°C
Duration of load 16h

Test Bd: Dry heat

DIN EN 60068-2-2[08,/94] Temperature 55°C/70°C
Relative humidity <50%
Duration of load 72 h

Test Cd: Moist heat [constant)

DIN EN 60068-2-3[12/86] Temperature 40°C
Relative humidity Q3%
Duration of load 56

Test Dd: Moist heat [cyclic)

DIN EN 60068-2-30 [09/86] Temperature 55°C
Relative humidity 95%
Cycles (12 + 12 hours) 2

11.7 Dimensions and weights

device dimensions
Basic device CSP2-T: B367.8mm x H263.9mm x T1384 mm
Display and operation unit CMPT: B307.0mm x H2460mm x T 550 mm

Weights [net)
Basic device CSP2-T: 6.6 kg
Display and operation unit CMPT: 2.8 kg

CAN connection line (cable set)

length: 4 m
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Checklist CSP2-T25

Project: Example
Feeder: Example

Field No.: 00
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Last state: 09.06.04
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1 General information
Project
Customer
Street / P.O. Box
Town
Responsible Tel.:
Fax:
End customer
Responsible Tel.:
Fax:
Responsible Mr. Th.Hafermann Tel.. +49 2152 145 636
Mr. Th.Angenvoort (substitute) Tel.. +49 2152 145 614
Fax: +49 2152 145 455
2 Order Processing

Woodward offer-number

Offer dated

Order dated

Order confirmed at

Woodward job-number

Delivery date
Use of types (Order form) Pieces Remarks
CSP2-125
CMP1-
3 Information about the switchgear
Manufacturer
Type of switchgear
Place of switchgear
Rated voltage U =KV
Operating voliage U =kV
Rated current Ir =A
Short circuit current (1 sec.) of busbar k =kA
Type of elect. network
Busbar system Single O [ Double O
Llanguage English
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4 Field configuration

. Voltoge ]
Name of the feeder: DC | AC Data of CSP2+F5 Remarks
Number of controllable CBs: 1(2) (. = 17A [max. steady current)
CB1, Typ: Data coll Ur=V Sr= Q a
CB2, Typ: Dato col | Ur=V Sr= @ Q| lowe = 30A(Tsek);
lore = 24A (with free-wheeling diode)
Number of controllable switches: 4(3)
Isolator 1; Type: Data motor Ur=V Sr= lan = a a
Isolator 2; Type: Data motor U=V Sr= lan = d d
Earthing switch 1; Type: Data motor U=V Sr= lan = a a
Earthing swifch 2; Type: Data motor | Ur=V Sr= lan = a a
Voltage supply
CSP2 und CMP1: | U=V | a I Q U, = 19-395VDC / 22-280VAC
S, = 36VA
Power outputs: | U=V | a I a Auxiliary voltage:
U, = 18-280VDC
Digital inputs: DI 1 to DI 10: U=V d d low: U,=18-110VDC/ 18 -110V AC | low operating range:
Digital inputs: DI 11 to DI 18: U=V a a U, > 18V DC/ 18V AC | Threshold value detection: on
Digital inputs: DI 19 to DI 22: U=V Q =] U.< 12vDC / 8V AC | Threshold value detection: off
Digital inputs: DI 23 to DI 26: U=V a a High: U, = 70-300V DC / 68-250V AC | high operating range:
U, > 70V DC / 68V AC | Threshold value detection: on
U,< 50vDC/ 40V AC | Threshold value detection: off
Alarm relays: K11 1o K16 U=V Sr= a a U, = 220VDC / 250VAC
S, = 1250VAAC / 120WDC
Measuring
Current transformer Type
W 1: Phase current transformer (CT): Irp=A Irs =A Sr=VA Measuring circuif::
W?2: Phase current transformer (CT): Irp=A Irs =A Sr=VA Measuring circuif::
Earth current transformer (ECT): Irp = A Irs =A Sr=VA Measuring circuif::
Earth CT location [ECT loc)
Voltage transformer Type
Phase voltage transformer (VT): Urp = KvV,/N3 I Urs = V,/\3 | Sr=VA Measuring circuit::
Phase VT location: (VT loc):
Earth voliage transformer (EVT): Urp = Kv/v3 | Urs =V/3 | Sr= VA Measuring circuit::
Rotating field ABC a ACB a
Rated frequency 50 Hz u 60 Hz .

Note: If the control voltage of the power outputs is an alternating current (AC), it will be necessary to use an external coupling relay!

467

TD_CSP2-T_HB_06.05_CGB




4.1 Protection functions
ANSI-Code Protection functions non-directional directional active inactive Remarks
51+(67) Overcurrent protection (UMZ/AMZ) (I>F/I>B) a Q ] Q
50+(67) Short circuit protection (I>>F/I1>>B) a a Q Q
50+(67) Maximum short circuit profection (I>>>F/I>>>B) a a a a
51G+(67G) Earth fault protection (le>F/le>B) a a a a
50G+(67G) | Earth short circuit protection (le>>F/le>>B) a a a a
HAREF Restricted earth fault (Ide>, lde>>) a a
49 Overload protection with thermal replica (9>, 9>>) d a
27 / 59 Over/untervolioge (U>, U>>, U<, U<<) a a
24 Overexctation (U/F>, U/F>>) Qa a
81 Over-/unterfrequency (f1, 2, 13, f4) a a
87T Phase current differential protection (Id>, Id>>) a a
50N Residual voliage supervision (Ue>, Ue>>) a a
79 Automatic reclosing (AR) ] a
NON-corresponding CB position [AR) a d
Fast trip (AR) a a
Switch on o fault protection (SOTF) a a
50 / 62 BF | CB failure protection (CBF) ] a
Confrol circuif supervision (CCS) a a
Voltage transforming supervision (VTS) d a
Reverse interlocking a a
Temperature measurement a
Tap changer monitoring d
Parameter sef switching a
Trip acknowledge a
|
External Protection (devices, type and manufacturer)
Distance profection u]
Motor protection a
Generator protection a
Line differential protection relay a
Other profection relays: a
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4.2 Communication interfaces

Communication interface

Fibre opfic

Medium

RS485

Remarks

IEC 60870-5-103

Q

PROFIBUS DP

a

MODBUS RTU

a
a
a

Q

CAN-BUS 2

Multi device communication

No communication inferface required

4.3 Assign the switchgears to the application

Switchgear

No. Switchgear

Switchgear

controllable

recognizable

internal external

symbol symbol

Remarks

SG1 Circuit breaker

SG2

SG3

SG4

SG5

D000l ®

Ojo|ojo|lo
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4.4 Single line diagram and switching conditions

Switching conditions for ON and OFF commands of controllable switchgears (description)

Single line: Anlage_

QOT1 (SG1) ON:
QO1 (SGT) OFF:

QO1 (SGT) Trip:
QO1 (SGT1) Trip blockade:

QO1 (SG1) EMERGENCY OFF:

SG1-SG5 in definite position and ...

SG1-SG5 in definite position and ...

Q02 (SG2) ON:
Q02 (SG2) OFF:
QO (SG2) Trip:

QO (SG2) Trip blockade:
QO (SG2) EMERGENCY OFF:

SG1-SG5 in definite position and ...

SG1-SG5 in definite position and ...

Q2 (SG3) ON:

Q2 (SG3) ON:

SG1-SG5 in definite position and ...

SG1-SG5 in definite position and ...

Q8 (SG4) ON:

Q8 (SG4) ON:

SG1-SG5 in definite position and ...

SG1-SG5 in definite position and ...

Q9 (SGS5) ON:

Q9 (SGS5) ON:

SG1-SG5 in definite position and ...

SG1-SG5 in definite position and ...
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4.5 Terminal plan of CSP-T25
4.5.1 Power supply (only DC!)
Terminal Output o ax
No. No. Description Remarks
X1.1 LA - Negative voltage supply for power outputs
X1.2 LA+ Positive voliage supply for power outputs
4.5.2 Control options of motor-driven switches OM1 to OM3
Terminal Description* Remarks
No. Indirect Control: Coil O Direct Control:Motor O
external wire bridge: external wire bridge: [external wiring!)
X1.3 —_—
X1.4
—_ _—
X1.5 _I -
X1.6 —
X1.7 —I —
X1.8 —
X1.9 —

* according to the kind of switchgear control there is a need of wire bridges!
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4.5.3

Power outputs

Terminal

Output

No. No. Descripfion* * Remarks

X1.10 OM 1.1 Positive control voltage for motor excitation coil or OFF coil SWG3 Q)
X1.11 OM 1.2 Negative control voltage for motor excitation coil or OFF coil SWG3 Q)
X1.12 OM 1.3 Positive control voliage for ON direction of motor or ON coil SWG3 Q)
X1.13 OM 1.4 Negative control voltage for ON direction of motor or ON coil SWG3 Q)
X1.14 OM 2.1 Positive control voltage for motor excitation coil or OFF coil SWG4 Q)
X1.15 OM 2.2 Negative control voltage for motor excitation coil or OFF coil SWG4 Q)
X1.16 OM 2.3 Positive control voltage for ON direction of motor or ON coil SWG4 Q)
X1.17 OM 2.4 Negative control voltage for ON direction of motor or ON coil SWG4 Q)
X1.18 OM 3.1 Positive control voltage for motor excitation coil or OFF coil SWG5 Q)
X1.19 OM 3.2 Negative control voliage for motor excitation coil or OFF coil SWG5 Q)
X1.20 OM 3.3 Positive control voliage for ON direction of motor or ON coil SWG5 Q)
X1.21 OM 3.4 Negative control voliage for ON direction of motor or ON coil SWG5 Q)
X1.22 OL1.1 Positive control voltage for trip coil SWG [QO / QO1 OFF)
X1.23 OL1.2 Negative control voliage for trip coil SWG1 (Q0 / QO1 OFF)
X1.24 OL2.1 Positive control voltage for ON coil SWG1 [QO / Q01 ON)
X1.25 OL2.2 Negative control voltage for ON coil SWG1 (Q0 / Q01 ON|
X1.26 OL 3.1 Positive control voltage for trip coil SWG?2 (Q02 OFF)
X1.27 OL3.2 Negative control voltage for trip coil SWG?2 (Q02 OFF)
X1.28 OL4.1 Positive control voliage for ON coil SWG2 (Q02 ON)
X1.29 OoL4.2 Negative control voliage for ON coil SWG2 (Q02 ON)
** The function of the power oufputs depends on the application.
4.5.4 Analog outputs (AO)

Telzln;ct\ OI\UITEUT Descriptfion Remarks
X5.1 AO 1.1 Not avalable yet!
X5.2 AO 1.2 Not avalable yet!
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4.5.5 Analog input (Al)
Teﬁ!@‘ O,\UEIUT Description Remarks
X5.3 Al T.1
X5.4 AlT.2
X5.5 Al 1.3
X5.6 Al 2.1
X5.7 Al 2.2
X5.8 Al'2.3
Hardware allocation by DIP switches
|ln\l|2ui input signal / sensor Zsz(igfjl\‘ey DIP switch 1.1 DIP switch 1.2 DIP switch 1.3 DIP switch 1.4
) ON
PT100 / Ni100 d E H OFF H OFF H OFF
ON
N PTC (0 - 30 kOh| o u ot n n OFF u OFF
ON
0-20mADC / 420 mADC = HOFF - ot n - OF
ON
0-10vVDC a HOFF - OFF - OFF M
) ON
PT100 / Ni100 Q m n OF u OFF n OFF
ON
- PTC (0 = 30 kOhm) a H OFF E H OFF H OFF
ON
0-20mADC / 4 -20 mA DC a HOFF H OFF E H OFF
ON
0-10vDC a HOFF - OFF - OFF n
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4.5.6 Current measurement inputs
(Connection see screw cap of CSP)

4.5.7 Voltage measurement inputs
(Connection see screw cap of CSP)

4.5.8 Voltage supply CSP2 and CMP1

(Connection see screw cap of CSP)
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4.6 Digital inputs

Terminal Input Telegramm™* * Description logi Rebouncing external R X

No. No. Fct.4ype/InfoNo. (of configurated input functions* from DI 11) 91 fime* * * target emarks

X4.1 DIl 120 /19 SG1 Signal O [switchgear 1: position OFF) 20 ms
X4.2 DI 2 120 / 19 SG1 Signal | [switchgear 1: position ON| 20 ms
X4.3 DI 3 120 / 20 SG2 Signal O [switchgear 2: position OFF) 20 ms
X4.4 Dl 4 120 / 20 SG2 Signal | [switchgear 2: position ON) 20 ms
X4.5 DI 5 120 / 21 SG3 Signal O [switchgear 3: position OFF) 20 ms
X4.6 DI 6 120 / 21 SG3 Signal | [switchgear 3: position ON) 20 ms
X4.7 DI 7 120 / 22 SG4 Signal O [switchgear 4: position OFF) 20 ms
X4.8 DI 8 120 / 22 SG4 Signal | [switchgear 4: position ON) 20 ms
X4.9 DI 9 120 / 23 SG5 Signal O [switchgear 5: position OFF) 20 ms
X4.10 DI 10 120 / 23 SG5 Signal | [switchgear 5: position ON| 20 ms
X4.11 COM 1 - Common wire DI 1-DI 10
X4.12 DI 11 160 / 27 10 ms
X4.13 Dl 12 160 / 28 10 ms
X4.14 DI 13 160 / 29 10 ms
X4.15 Dl 14 160 / 30 10 ms
X4.16 DI15 121 /15 10 ms
X4.17 Dl 16 121 /16 10 ms
X4.18 DI 17 121 /17 10 ms
X4.19 DI 18 121 /18 10 ms
X4.20 COM 2 - Common wire DI 11 -DI 18
X4.21 DI 19 121 /19 10 ms
X4.22 DI 20 121 /20 10 ms
X4.23 DI 21 121 /21 10 ms
X4.24 DI 22 121 /22 10 ms
X4.25 COM 3 - Common wire DI 19 - DI 22
X4.26 DI 23 121 /23 10 ms
X4.27 DI 24 121 /24 10 ms
X4.28 DI 25 121 /25 10 ms
X4.29 DI 26 121 /26 10 ms
X4.30 COM 4 - Common wire DI 23 - DI 26
*from DI 11 each digital input (D) could be configurated to one of the input functions(with reference fo the choice of input functions)! It is not allowed to configurate an input function twice!

* *

*** Standard value of Woodward
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4.7 Signal relays

Alarm relay L
= = - Description | | source external remarks
Termional | Free potential con (of configured output functions* from K 14) exiena target
No. tacts
K11 Systern OK System message (pre-setting)
X2.1 opener (nc)
X2.2 shutter (no)
X2.3 pedal contact
K12 General alarm General protfection alarm [pre-setting)
X2.4 opener [nc)
X2.5 shutter (no)
X2.6 pedal confact
K13 General frip General profection frip [pre-sefting)
X2.7 opener (nc)
X2.8 shutter (no)
X2.9 pedal confact
K14
X2.10 opener (nc)
X2.11 shutter (no)
X2.12 pedal confact
K15
X2.13 opener (nc)
X2.14 shutter (no)
X2.15 pedal confact
K16
X2.16 opener (nc)
X217 shutter (no)
X2.18 pedal confact

* it is possible to configure up to 16 output functions to one alarm relay! If one of the configured output functions is “active” the relay will work!
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4.8

LED configuration

LED

Message text

(of the configured functions*)

Configurated as

output function input function

FlashingCode

Normal /OK. Alarm/failure

LED

Reset

Remarks

System OK

green

red

System message (pre-setting)

2.1

General alarm

red flashed

General protection alarm (pre-sefting)

2.2

2.3

2.4

2.5

3.1

Ceneral trip

red

General protection frip [pre-sefting)

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

5.1

5.2

5.3

54

5.5

6.1

6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.4

7.5

8.1

8.2

8.3

8.4

8.5

Q.1

O|O||co|oo|o|co|o|| N[N N|N[N[|o O[O || O ||| G| D A w|w|w|w|w|IN] ] NN N —

Q.2
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D N, Message text Configurated as Flashing-Code LED Remarks
(of the configured functions*) output function input function Normal /OK. Alarm/failure Reset
Q Q.3
Q Q4
Q Q.5
10 10.1
10 10.2
10 10.3
10 10.4
10 10.5
11 11.1
11 11.2
11 11.3
11 11.4
11 11.5
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4.9 Programmable logic functions (SL-Logic)
To realize a custfomer-specific application with the programmable logic function is it necessary to have a technical description in form of a:

fext specification or

truth table or

wiring [connection) diagram or
contactless logic diagram or similar

Ao —
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5 Remarks
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6 Documentation and drawings

Documentation / Drawings

Date

Send from

Remarks

Checklist of
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Setting lists

Field settings
L Setting/ Description of the e Step
Parameter Description of the parameter Sefting Range parameler sefting Setting Range
. 50 Hz
f Nominal frequency T
Parameter CT (phase current transformer)
CTWI pr primary side W1; primary nom. 1...50,000 A 1A
current CT1
primary side W1; secondary TA
CTWT sec rafed current CT1 5A
. . . OQ
CTWI dir Polarity (direction) of the 180°
phase CTs 180°
. secondary side W2; primary
CTW?2 pri ated current CT2 1...50,000 A 1A
secondary side W2; secondary 1A
CTW2 sec rated current CT2 5A
) Polarity (direction) of the 0° R
CTW2 dir ohase CTs T80° 180
Parameter ECT (earth current transformer)
location of the ECT, winding 1
or winding2 or W1
Cauldron protection or no ECT
W1: le loc W1 measured, le
ECT loc W2 caleulated; W2: le loc W2
W2 measured, le W1 calcu-
lated; CP (Cauldron protection),
le W1 and W2 calculated:; Caldron
No ECT: le loc W1 calculated,
le loc W2 calculated no ECT
) Rated primary current of the N
ECT prim. carth CTs 1...50,000 A 1A
ECT Rafed secondary current of the 1A .
sec earth CTs SA
) Polarity (Direction) of the 0° R
ECT dir carth CT TR 180
Parameter VT
VT prim. 5‘?fd primary voltage of the | 4 564 000 v 1V
VT sec Rated secondary of the VTs 1..230V 1V
Y Star Connection
VT Connection mode (treatment) of A Delta Connection
con the phase VTs
no VT No U-Measurement
\ V-Connection
location from voltage measure-
ment W1 busbar, see position W1 Busb
VT loc1 in figure transformersta-
tion
W2 Tr (winding1 = prim Tr) see W1 Tr
VT loc position VT loc2 in figure frans-
formerstation
W2 Tr (winding2 = sec. Tr) see W2 Tr
position VT Loc3 in figure trans-
formerstation
W?2 busbar see position VT W?2 Busb.
loc4 in figure transformerstation
Rt field ABC right rotating field
ACB left rotating field ABC
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Field settings

multiplied with 30 degrees.

- Setting/ Description of the - Step
Parameter Description of the parameter Seffing Range parameler seffing Setting Range
to take info account a left rotat
ing field it is possible fo use the
parameter “Rotfating field”. ACB
Parameter EVT (earth voltage transformer)
broken delta (via separate vol- Series Connection of the
age input), If -broken A-is se- broken A en Whndings broken A
lected, the location for the earth SU, ., =U,+U,+U, ,
voltage measuring will be select [ geometr. SUM only for setting :
with the parameter -EVT loc-. N =Y"
(EVT con -broken A- and select
EVT loc -W1- or -W2-)
If -geometr. =- is select, the pa-
EVT 9 (nep
con rameter -EVT loc- will be ig-
nored and the measuring loca-
tion is the same as the phase none No Ue Measurement
voltage location, VT loc. In this
case VT con must be sef to —
star-
if -no EVT- is select, the earth
voltage can’t be measured.
W1 (winding1 = prim TR] see
position VT loc2 in figure trans- WI
formerstation
EVT loc W?2 (winding2 = sec. TR) see Wi
position VT Loc3 in figure trans- W2
formerstation
) Rate primary voltage of the Only relevant for sefting:
EVT prim. VT en winding 1...500000 V EVT con = open A" 10000 V 1V
Rated secondary voltage of the Only relevant for sefting:
EVT sec VT e-n winding (2O ,EVT con = open A” I v
Parameter transformer (TR)
Applica. Device assortment 10,000 kVA
Sr power capacity fransformer 1...800,000 kVA
UW1 rated voltage winding1 (prim. 1500000 V
side)
U2 rated voltage winding? (sec. 1500000 V
side)
. " Y
connection groups winding ] g
[primary side ).
W con. YN or ZN are connection z v
groups with earth connection yn
zn
connection groups winding? é
W2 con [secondary side) .
i yn or zn are connectfion groups v
with earth connection yn
zn
. : 0
phase shift between primary 7
Ph_shift and secondary side. The phase 5 0
shift angle is factor (1,2,3...11) 3
,
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Control Times
SF\ZIII’:Z/”LQP i;;?ni/ Description Setting range | Possibly Application | Control output Default
tc SG1 Switching time for SG1 | 80 — 50,000ms 200ms
Follow up time ON for
SG1 tr ON SG1 0 - 5000ms Circuit breaker QOLl, 012 5000 ms
wore | Follow e OFFfor | 5 5000ms 5000 ms
tc SG2 | Switching time for SG2 [ 80 — 50,000ms 200 ms
Follow up time ON for
SG2 tr ON SG? 0 - 5000ms circuit breaker QOL3, Ol4 5000 ms
wore | Followuptime OFFfor | o 5000, 5000 ms
SG2
tc SG3 Switching time for SG3 | 80 — 50,000ms 10,000 ms
Follow up time ON for . -
se3 | ON <G3 0 - 5000ms ISOlOtOsrvSiriciO”hmg OMI 1000 ms
wore | Followup fime OFFfor |y - 5000ms 1000 ms
SG3
ts SG4 Switching time for SG4 | 80 — 50,000ms 10,000 ms
Follow up time ON for : -
sca | ON <CA 0- 5000ms lsomosrvjiricicﬁhmg OM2 1000 ms
Follow up time OFF for
tr OFF sGa 0 - 5000ms 1000 ms
ts SG5 Switching time for SG5 | 80 — 50,000ms 10,000 ms
Follow up time ON for . -
G5 ir ON o 0 - 5000ms |so|oiosrv(;rtj]orth|ng OM3 1000 ms
worr | Followup fime OFFfor | 5000ms 1000 ms
SG5
Interlocking
Parameter Sefting/ Setting Description of Paramefer Setfting Pre-setting Step
Range range
All'SG active Any issued control command will be blocked
inactive Only the field and system interlockings apply inactive
Gl off active Every OFF command for SG1 will be blocked
inactive Only the field and system interlockings apply inactive
SG1 on active Every ON command for SG1 will be blocked
inactive Only the field and system interlockings apply inactive
SG2 off active Every OFF command for SG2 will be blocked
inactive Only the field and system interlockings apply inactive
5G9 on active Every ON command for SG2 will be blocked
inactive Only the field and system interlockings apply inactive
SG3 off active Every OFF command for SG3 will be blocked
inactive Only the field and system interlockings apply inactive
SG3 on active Every ON command for SG3 will be blocked
inactive Only the field and system interlockings apply inactive
SG4 off active Every OFF command for SG4 will be blocked
inactive Only the field and system interlockings apply inactive
SG4 on active Every ON command for SG4 will be blocked
inactive Only the field and system interlockings apply inactive
SG5 off active Every OFF command for SG5 will be blocked
inactive Only the field and system interlockings apply inactive
SG5 on active Every ON command for SG5 will be blocked
inactive Only the field and system interlockings apply inactive
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Digital Inputs (DI-Group1 - fixed allocation)

DiGruppe | DFNo Parameters Seﬁsiign/it/nge Description
DI 1 (fixed function) ,SG1 Signal 0" Position switch. device 1: OFF
,active 1" Open circuit principle
DI 1 ,active 0" Closed circuit principle
inactive” Out of function
0...60,000ms Debouncing fime
DI 2 (fixed function) ,5G1 Signal I” Position switch. Device 1: ON
,active 1" Open circuit principle
DI 2 ,active 0" Closed circuit principle
Linactive” Qut of function
0...60,000 ms Debouncing time
DI 3 (fixed function) ,SG2 Signal 0" Position switch. Device 2: OFF
,active 1" Open circuit principle
DI 3 ,active 0" Closed circuit principle
Linactive” QOut of function
0...60,000 ms Debouncing fime
DI 4 (fixed function) ,SG2 Signal I Position switch. device 2: ON
,active 1" Open circuit principle
Dl 4 ,akfiv 0" Closed circuit principle
Linaktiv” Out of function
0...60,000 ms Debouncing fime
DI 5 (fixed function) ,5G3 Signal 0" Position switch. device 3: OFF
,active 1" Open circuit principle
DI 5 ,active 0" Closed circuit principle
inactive” Out of function
Group | 0...60,000 ms Debouncing fime
(fixed) DI 6 (fixed function) ,5G3 Signal I” Position switch. device 3: ON
,active 1" Open circuit principle
Dl 6 ,active 0" Closed circuit principle
inactive” Out of function
0...60,000 ms Debouncing fime
DI 7 (fixed function) ,5G4 Signal 0" Position switch. device 4: OFF
,active 1" Open circuit principle
DI 7 ,active 0" Closed circuit principle
Linactive” Qut of function
0...60,000 ms Debouncing fime t
DI 8 (fixed function) ,SG4 Signal I Position switch. device 4: ON
,active 1" Open circuit principle
DI 8 ,active 0" Closed circuit principle
inactive” Out of function
0...60.000 ms Debouncing fime
DI 9 (fixed function) ,SG5 Signal 0" Position switch. device 5: OFF
,active 1" Open circuit principle
DI @ ,active 0" Closed circuit principle
inactive” Out of function
0...60.000 ms Debouncing fime
DI 10 (fixed function) ,SG5 Signal I” Position switch. Device 5: ON
,active 1" Open circuit principle
Do ,active 0" Closed circuit principle
inactive” Out of function
0...60.000 ms Debouncing time
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Digital Inputs

(Variable Allocation for DI Groups 2 to 4 — Here: Exemplarily for Group2)

DI-Group /5(/3 Parameters Setting/Setting Range Description
DI 11 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex|
,active 1" Open circuit principle

DI - " —
,active O Closed circuit principle
inactive” Out of function

0...60.000 ms Debouncing time
DI 12 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex)

Dl 12 ,active 1" Open circuit principle
,active 0" Closed circuit principle
inactive” Out of function

0...60.000 ms Debouncing time
DI 13 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function (Annex|
,active 1" Open circuit principle

DI13 - - —
,active O Closed circuit principle
,inactive” Out of function

0...60.000ms Debouncing fime
DI 14 (funcfion can be Displayed text of the as- To be chosen from catalogue
assigned) signed input function [Annex|
,active 1° Open circuit principle

DI 14 - - —
,active O Closed circuit principle
inactive” Qut of function

Group 2 0...60.000 ms Debouncing time
[variabel) DI 15 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex|
,active 1" Open circuit principle

DI 15 - - —
,active O Closed circuit principle
inactive” Out of function

0...60.000ms Debouncing fime
DI 16 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex)
,active 1" Open circuit principle

Dl 16 — ——
,active O Closed circuit principle
inactive” Out of function

0...60.000 ms Debouncing time
DI 17 (function can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex|
,active 1" Open circuit principle

Dl 17 - - ——
,active O Closed circuit principle
inactive” Out of function

0...60.000ms Debouncing time
DI 18 (funcfion can be Displayed fext of the as- To be chosen from catalogue
assigned) signed input function [Annex)
,active 1" Open circuit principle

DI18 - - —
,active O Closed circuit principle
Linactive” Qut of function

0...60.000 ms Debouncing time
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Signal Relay (Variable Assignment - By Way of Example)

Relay Name

Parameters

Setting/Sefting Range

Description

t min

0...1000 ms

Minimum relay holding time

,active 1"

Open circuit principle

active 0"

Closed circuit principle

inactive”

Out of function

Reset .

active”

Jinactive”

Relay reset

[Messages can be
assigned)

Text of the assigned
output message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned d
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

Text of the assigned
oufput message

To be chosen from the List of out-
put messages (see Annex)
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LEDs (variable assignment - by way of example)

LED Names Parameters Setting Description
. There is no reset of the LED indica-
,None )
fion necessary for messages
Al LED indications have to be reset for
i all messages affer change of status
Quit LED Reset of LED indication for trip and
JAlarm” alarm signals (e.g. ,Trip: I>F" or
JAlarm: I>F")
. Reset of LED indications for frip
,Trip ) P
signals (e.g. "Trip: I>F")
,Input” These settings define whether an in-
(Functions/Messages can ,Output” putor output ﬁmchgn oo be as
be assigned) gne
,Text of assigned To be chosen from the catalogue
function/message” (Annex)
,Input These seftings define whether an in-
(Functions/Messages can ,Output putor output F.Umhjn oo be as
LED 5 be assigned) 2Ine
,Text of assigned To be chosen from the catalogue
function/message " (Annex)

(Functions/Messages can
be assigned)

These settings define whether an in-

,Input
ut or output function is to be as-
,Output P P )
signed
,Text of assigned To be chosen from the cafalogue
function/message (Annex)

(Functions/Messages can
be assigned)

Input These settings define whether an in-
ut or output function is fo be as-
,Output P P )
signed
,Text of assigned To be chosen from the catalogue
function/message " (Annex)

(Functions/Messages can
be assigned)

,Input” These seftings define whether an in-
, ut or output function is to be as-
,Output P P .
signed
,Text of assigned To be chosen from the cafalogue
function/message " (Annex)
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Disturbance Recorder
Setting/ - . Step
Parameters Setting Range Description Presetting. Range
Number of measuring points, starting from the
Sample n 160...4400 ) 1800 1
frigger event
Pre-rig 0. 4400 Number of measuring points prior fo the trigger 240 |
event
ub on” Start of fault value recording with incoming
/PUp message for ,Protective Alarm” (pick up value)
! . Start of fault value recording with outgoing
,pi.up re [ . .
message for ,Protective Alarm” [pick up value)
i on® Start of fault value recording with incoming o on’
1P message for ,Protective Trip” AP
T Source ip rel” Start of fault value reFordIrwg%’WiTh outgoing
message for ,Protective Trip
External start of fault value recording (no inter-
JInput fet.” nal frigger events| via active digifal input (DI)
Fault Recorder ON"
Start of the fault value recording only possible
inactive” via menu parameter ,Man. Tigger” (CMP1 or
SL SOFT)
. RAM” lnterho| volatile sforage of the CSP2 (Standard It RAM
Version)
Storage . Infernal non-volatile extended storage of the
RAM Card CSP2 (optional)
FLASHRAM [for use in Woodward only)
o Storing of fault recording files until store is full, o,
,active . R ,active
afterwards the FIFO principle applies!
auto del - — . -
o, Storing of fault recording files until store is full,
Linactive ) . h
afterwards there is no recording possible!
Disturbance Recorder
Sefting/ - ) Step
Parameters Setting Range Description Presetting. Range
Sample n 160, 4400 Number of measuring points, starting from the 1800 !
frigger event
Pre-ig 0. 4400 Number of measuring points prior to the frigger 240 1
event
i o Start of fault value recording with incoming
WPIUp © message for ,Protective Alarm” (pick up value)
' . Start of fault value recording with outgoing
,pi.up re . fa—-
message for ,Protective Alarm” (pick up value)
— Start of fault value recording with incoming o on’”
AMp o message for ,Profective Trip” AP o
T Source ip rel” Start of fault value re;ordihg,/with oufgoing
message for ,Protective Trip
External start of fault value recording (no infer-
JInput fet.” nal trigger events) via acfive digital input (DI)
Fault Recorder ON"
Start of the faulf value recording only possible
inactive” via menu parameter ,Man. Tigger” (CMP1 or
SL SOFT)
Int. RAM Interrwol volatile storage of the CSP2 (Standard Int. RAM"
Version)
Storage , Infernal non-volatile extended storage of the
RAM Cord CSP2 (optional)
FLASHRAM" [for use in Woodward only)
o Storing of fault recording files until store is full, o
,active L . Lactive
afterwards the FIFO principle applies!
auto del - — . -
N Storing of fault recording files until store is full,
Linactive . . .
afterwards there is no recording possible!
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Protocol type PROFIBUS DP
) L ) Step
Parameters Setting Range Description Presetting Range
P_DP_No. 0...126 ID number of the Slave (CSP2) connected 1 ]
ol 200.. 240000 ms {\/\ox.. hold time before the automation system sends an 24000 ms' | 1 ms
inquiry telegram to the CSP2
Protocol type MODBUS RTU
Parameters Sefting/ Setfing Description Presetting Step
Range Range
, In the data byte an even number of bits is transmitted ,
Even ) o ,Even
with valence "1
Parity 4d” In the data byte an odd number of bits is transmitted
"0 with valence "1".
,None" There is no parity bit fransmitted in the data byte
Stop Bit 1 Number of Stop-Bits in the data byte is 1 1
P 2" Number of Stop-Bits in the data byte is 2
,1200"
,2400"
Baud Rate ,4800" Used data transmission rate [bit/s]
,9600"
,19200" ,Q600"
imeout 50... Max. idle fime before the CSP2 sends a response 900 ms” 1 ms
1000 ms telegram to the host computer !
ol 500.. 600000 ms /\/\gx. idle time before the host computer sends an in- 240000 ms” | 1 ms
quiry telegram to the CSP2
slave ID 1..247 Device address (Slave) in the bus system S ]
CAN-BUS
Parameters Sefting/ Setting Description Presetting Step
Range Range
CAN Device No. 1...16 ID number of the CSP2 or the CSP2/CMP1 system 1 ]
single CMP yes' Semng for version 2 of the mulirdeVﬁce commun?coiﬁon i
,no Setting for version 1 of the multi-device communication ,no
Statistical Parameters
Parameters Setting Range Description Note Presettin, Step
g rang P 9 Range
Computation interval for
At [s] 1..86400 s | maximum values and av- Recommend. 900 60s s
erage values
Hour [h] 0. 24h Sgttmg of the fimer for synchronisa- | Start of The meas- oohl 1h
tion of the statistical measurement urement infervals
Minute [min] 0..60 min S_emng of the fimer for synchronisa- | Start of The meas- 00 min | 1 min
tion of the statistical measurement urement infervals
Second [s] 0. 605 S_emng of the fimer for synchronisa- | Start of The meas- 0os|l 15
tion of the statistical measurement urement intervals
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BCD-Coding of the Tap Changer Positions Via Input Functions

Decimal Position “Unit”

Decimal Position “Unit”

Output Message for Valency
Fosition | Tap Changer Position 2° 2 | 2° 2° 2! 2°
(Message Text] Input Function
«TcBCDS5» | «TcBCD4» | «TeBCD3» | «Tc.BCD2» | «Tc.BCD 1 » [ «Tc.BCD O »
0 «Tc.Pos.O » 0 0 0 0 0 0
1 «Tc.Pos.1 » 0 0 0 0 1
2 «Tc.Pos.2 » 0 0 0 0 ] 0
3 «Tc.Pos.3 » 0 0 0 0 1 1
4 «Tc.Pos.4 » 0 0 0 ] 0 0
5 «Tc.Pos.5 » 0 0 0 1 0 1
6 «Tc.Pos.6 » 0 0 0 ] ] 0
7 «Tc.Pos.7 » 0 0 0 ] ] ]
8 «Tc.Pos.8 » 0 0 1 0 0 0
Q «Tc.Pos.Q » 0 0 1 0 0 1
— 0 0 1 0 ] 0
— 0 0 1 0 ] ]
— p 0 0 1 ] 0 0
— 0 0 1 ] 0 ]
e 0 0 1 ] ] 0
— 0 0 ] ] 1 1
10 «Tc.Pos.10 » 0 ] 0 0 0 0
11 «Tc.Pos. 11 » 0 ] 0 0 0 ]
12 «Tc.Pos. 12 » 0 1 0 0 1 0
13 «Tc.Pos. 13 » 0 1 0 0 1 1
14 «Tc.Pos. 14 » 0 1 0 1 0 0
15 «Tc.Pos.15 » 0 ] 0 ] 0 ]
16 «Tc.Pos.16 » 0 ] 0 ] ] 0
17 «Tc.Pos. 17 » 0 ] 0 ] ] ]
18 «Tc.Pos. 18 » 0 ] 1 0 0 0
19 «Tc.Pos. 19 » 0 ] 1 0 0 ]
« 0 ] 1 0 ] 0
— 0 1 1 0 ] ]
— p 0 ] 1 ] 0 0
— 0 ] 1 ] 0 ]
e 0 ] 1 ] ] 0
— 0 1 ] ] 1 1
20 «Tc.Pos.20 » 1 0 0 0 0 0
21 «Tc.Pos.21 » 1 0 0 0 0 ]
22 « Tc.Pos.22 » 1 0 0 0 1 0
23 «Tc.Pos.23 » 1 0 0 0 1 1
24 « Tc.Pos.24 » 1 0 0 0 0 1
25 «Tc.Pos.25 » 1 0 0 0 1 0
26 «Tc.Pos.26 » 1 0 0 0 ] ]
27 «Tc.Pos.27 » 1 0 0 0 1 1
28 «Tc.Pos.28 » 1 0 0 0 ] 0
29 «Tc.Pos.29 » 1 0 0 0 ] ]
— ] 0 0 0 ] ]
— ] 0 0 0 ] 0
— p ] 0 0 0 ] ]
— ] 0 0 0 1 1
— ] 0 0 0 ] ]
— ] 0 0 0 1 1
30 « Tc.Pos.30 » 1 ] 0 0 0 0
31 «Tc.Pos.31 » 1 ] 0 0 0 ]
32 «Tc.Pos.32 » 1 ] 0 0 ] 0
33 «Tc.Pos.33 » 1 ] 0 0 ] ]
34 «Tc.Pos.34 » 1 1 0 1 0 0
35 «Tc.Pos.35 » 1 ] 0 ] 0 ]
36 «Tc.Pos.36 » 1 1 0 ] ] 0
37 «Tc.Pos.37 » 1 ] 0 ] ] ]
38 «Tc.Pos.38 » 1 ] 1 0 0 0
39 " Tc.Pos.39" ] ] ] 0 0 ]
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Tap Changer Supervision

Setting / . .
Parameter Sefting Range Description Pre-Setting | Step Range
"active” The tap ch ision is activated
Function active e tap changer supervision is acfivate
“inactive” The tap changer supervision is de-activated “inactive”
reqard JUr Wi Adjustment of winding number af winding end W1 JUrwie
9 Ur W2 Adjustment of winding number at winding end W2
JInp.fet.” (Detection of tap changer position via digital input) (BCD). JInp.fet.”
Tc input [not available) (Detection of tap changer position via analogue input 1)
(not available) (Detection of tap changer position via analogue input 2)
o BCD-coding: Decimal “0" is allocated to the lowest step of the tap
Min T 00s i changer.
P 1 BCD-coding: Decimal “1" is allocated to the lowest step of the tap ”
! changer. i
) o Allocation of the voltage value for the lowest step position (in % refers to o o
Min.T.vo 80...100% the rated voltage of the winding end to be changed). 100% 0.1%
) o Voltage value change per tap changer position (in % refers to the rated . o
V.ine.po 0..10% voltage of the winding end to be changed). .| 0.1%
Pos.no. 1..39 Number of tap changer positions to be detected ,39" 1
Neut.Pos 80...200 % Defining the neutral position of the tap changer. ,100 %" 0,1%
T stabl 050 BCD-codlng: Delay time ranging fromls'Totus change of the digital inputs - 1
to read-in of the new fap changer position.
Parameter sets
Parameters Settings Description Presettin Step
9 serp g Range
s Ak
. 2" ID number display of active parameter set and input field
Active Sef 3" for switching over via CMP1 ]
4
,Not Permitied” | No switch-over action possible ,Not Permitted”
' , Not Permitted * | Switching over: Possible viaCMP1 or confrol system
Paraswitch — . —— -
nout fet” Switching over: Possible via digifal input only (DiHunction
NP ,Switch. Over P-Set”)
s Protect. Parameter Set 1" is active, if DI is inactive 1
Input fct. 2" Protect. Parameter Set 2" is active, if DI is inactive 1
active ,3" Protect. Parameter Set 3" is active, if DI is inactive
A" Protect. Parameter Set 4" is active, if DI is inactive
s Protect. Parameter Set 1" is active, if DI is active
nput fct. 2" Protect. Parameter Set 2" is active, if Dl is active 2" !
inactive 3" Protect. Parameter Set 3" is active, if DI is active
A" Protect. Parameter Set 4" is active, if DI is active
A profection frip has to be resef either via bution ,C" af the
,active” CMP, the DI ,Reset” or via SCADA before the CB can be inactive”
Trip ack. reconnected
N After a profection trip the CB can be re connected without
Jinactive
reset
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Tripping Processing and Measuring Location
LS
S| <
e
Parameters Assignment Seffsiign/éga /nge Description Pre-Setting § E
HE
2
Measuring W1 Measuring at winding end W1 W1
location W2 Measuring at winding end W2
I> W1 Trip command to CB1 of the winding end W1 only .
Trip loc W2 Trip command to CB2of the winding end W2 only
W1 & W2 Trip command to both CBs W1 &W?2
Measuring W See above (s.a.) W1
location W2 s.q.
I>> W s.a. o
Tripping W2 s.q.
W1 & W2 s.a. W1 &W?2
| H2 Measuring WI s.a. W1
location W2 s.q.
Measuring W1 s.a. W1
location W2 s.q.
le> W1 5.0. .
Trip loc W2 s.a.
W1 & W2 s.a. W1 &W?2
Measuring W1 s.a. W1
location W2 s.q.
le>> W s.a. o
Trip loc W2 s.a.
W1 & W2 s.a. W1 &W?2
Measurin W1 s.a. W1
e H2 |ocoTion9 W2 s.q. *
W1 s.a. W1
d> Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W1 s.a. WI
d>> Trip loc W2 s N
s.a.
W1 s.a. W1
Ide> Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
Ide>> Trip loc W2 s.0. .
5.0,
Measuring W1 s.a. W1
location W2 s.q.
Thermal
replica 9> W St °
Trip loc W2 s.a.
W1 & W2 5.0. W1 & W2
W1 s.0. W1
U/t Trip loc W2 5.0. .
s.a.
W1 s.0. W1
U/f>> Trip loc W2 5.0. .
s.a.
Temperature W1 5.0. W1
supervision Trip loc W2 5.0. o
91> W1 & W2 s.a. W1 & W2
Temperature W1 s.0. W
supervision Trip loc W2 5.0. o
92> W1 & W2 s.a. W1 & W2

TD_CSP2-T_HB_06.05_CGB

493



Tripping Processing and Measuring Location
W1 s.a. W1
U> Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W1 5.0 W1
U>> Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W s.a. W1
U< Trip loc W2 s.Q. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
U<< Trip loc W2 5.0, .
W1 & W2 5.0. W1 & W2
W1 s.a. W1
Ue> Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
Ue>> Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
FF supervision Trip loc W2 s.. .
W1 & W2 s.a. W1 & W2
W s.a. W
f1 Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
f2 Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
f3 Trip loc W2 s.q. .
W1 & W2 s.a. W1 & W2
W1 5.0 W1
f4 Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W s.a. W1
Profect.trip. | Trip loc W2 s.q. o
s.a.
W1 s.a. W1
Profect.trip.2 Trip loc W2 5.0. .
W1 & W2 5.0. W1 & W2
W1 s.a. W1
Protect.trip.3 Trip loc W2 5.d. .
W1 & W2 s.a. W1 &W?2
W1 s.a. W1
Protect.trip.4 Trip loc W2 s.a. .
s.a.
W1 s.a. W1
Protect.trip.5 Trip loc W2 s.. .
W1 & W2 s.a. W1 & W2
W s.a. W
Profect.trip.6 Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
Tripp.temp. Trip loc W2 s.a. o
W1 & W2 s.a. W1 & W2
W1 s.a. W1
Tripp.Buchh. Trip loc W2 s.q. .
W1 & W2 s.a. W1 &W?2
W1 5.0 W1
Tripp.Diff Trip loc W2 s.a. .
W1 & W2 s.a. W1 & W2
W1 s.a. W1
Tripp.Imped Trip loc W2 5.a. .
W1 & W2 s.a. W1 & W2
Tripp.Motor Trip loc W1 s.a. W1 o

494 TD_CSP2-T_HB_06.05_CGB



Tripping Processing and Measuring Location

W2 s.a.
W1 & W2 s.a. W1 & W2
W s.a. W1
Ext CT off Trip loc W2 5.,
W1 &W?2 s.a. W1 &W?2
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Phase Current Differential Protection Id>

teristic by the value adjusted at d[H,m]).

Settin - .
Parameter e 9/ Description Pre-Setting | Step Range
Setting Range
. ,active” Differential protection function is activated ,inactive”
Function ——— - - - — -
Linactive Differential protection function is de-activated
active” Differential protection function is ineffective when the input function “Pro-
i tect.Block” is active
ex block A : A — — A
. o Differential protection function is effectife \rrespechve\y of the . _
Jinactive . L u Linactive
input function "Protect.Block” state
trio bloc ,active” OFF command to the local CB is blocked
P inactive” OFF command to the local CB is issued inactive”
Aoplic Trafo Application for “Transformer” as object to be protected Trafo
Ppc. Cable Application for short “lines/Cabel /Bus Bar” as object to be protected
d min 01 1xin Constant minimum pick-up current(differential current) for a stabilising 0.1 xIn 0.001 x In
current up fo s = 2 x In
Id(IsO) 0.1..1x1n Starting point of the static tripping characteristic when Is = O 0.3 x1In 0.001 x In
Id(ls 1) 0.2..2x1n Breaking point of the stafic fripping characteristic when Is = 2 x In 1.0 xIn 0.001 x In
Id(ls2) 2.0..8 xIn Value of the sfafic tripping characteristic when Is = 10 x In 4.0 xIn 0.001 x In
Stabilising factor for rising the static tripping characteristic in case of
d(H, m) 0...8 xIn stationary or fransient harmonic components, which are asceriained by 0.0 x In 0.001 x In
Fourier analysis {H) or fransients monitor (m).
Active Stabilising of differential protection function Id> against sfationary or tran- | inactive
Stab.H2 ) sient components of the 2nd harmonic af the phase current [e.g. rush-
Inactive
effect)
Threshold (2™ h ic - basi tio) for stabilising the protecti
H2 st 10..50 % resho [ armonic - basic wave ra \o)_ or stabilising the protection 30 o1
function Id> against stationary 2" harmonic.
H2 1ra 10, 25 % Threshold (2n.d hormgnic - basic wave rot.io) Forjfmporory stabilisation 15 0.1
of the protection function Id> against fransient 2" harmonic.
Active Stabilisation of the differential protection function Id> against stationary inactive
Stab.H4 ) or transient components of the 4" harmonic at the phase current [e.g.
Inactive 4
CT saturation).
HA sto 10,50 % Thresho|d (4th hqrmomc.— bosic.s/vove roTlio) for stabilising the profection 30 0.1
function Id> against stationary 4" harmonic.
Active Stabilisation of differential protection function Id> against stationary or inactive
Stab.H5 ) fransient components of the 5" harmonic at the phase current (e.g. frans-
Inactive - C
former overexcitation).
Threshold (5th h ic — basi tio) for stabilising the profecti
H5 sl 10..50 % resho [ armonic —basic wave ra .|o) or stabilising the protection 30 o1
function Id> against sfationary 5" harmonic.
H5 o 10..25% Threshold (STh hormorﬁc — basic wave rotig) for temporary .stqbiliscﬂion 15 o1
of the protection function Id> against fransient 5th harmonic.
Time of femporary stabilisation of the differential protection function Id>
t trans 50...120000 ms | when thresholds for ,H2.tra” and ,H5.tra” (transient harmonic) are ex- 1000 ms 1 ms
ceeded.
Active Phase overlapping stabilisation of the differential protection function Id> active
Crossbl. - - — - - - -
Inactive Phase selective stabilisation of the differential protection function Id>
High Phase Current Differential Protection Id>>
) ,active” Differential protection function is activated
Function — - . - — - —
inactive Differential protection function is de-activated inactive
adlive” Differential protection function is ineffective when the input function
! Protect. Block.” is active
ex block - - - — — . -
o Differential protection function is effective irrespectively of the input .,
Jinactive . " Jinactive
function ,Protect. Block.” state.
Triobloc ,active” OFF command to the local CB is blocked
prioc. inactive” OFF command to the local CB is issued ,inactive”
Unstabilised high phase differential step:
ld>> 2.0..30 x| ! } ) 10 x| 0.001 x|
i Pick-up value of the differential current based on the rated current i i
,active” Transients monitor is activated ,active”
Sl.mon. — - — ,
Linactive Transients monitor is de-activated
Gradient limit when the fransients monitor (gradient monitor) inifiafes
Slimit 100 ... 500% | stabilisation against CT saturation (femporary rise of the static charac- 500% 1%
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Phase Current Inrush Supervision | H2
Settin - .
Parameter e 9/ Description Pre-Setting | Step Range
Setting Range
Funclion ,active” The phase current inrush supervision | H2 is activated
uncti
inactive” The phase current inrush supervision | H2 is de-activated inactive”
active” The phase current inrush supervision | H2 is ineffective when the input
! function ,Protect.Block.” is active
ex block - — - — -
i The phase current inrush supervision | H2 is effective, irrespectively of the o
Jinactive . . " Jinactive
input function ,Protect.Block.” state
Threshold value for trip blocking by the protection functions I> and 1>>
[H2. t 5..40 % 10 % 0.1%
ra ° with reference to the relation of | H2 /I H1. ° °
Maximum value of the basic wave of the phase current, based on the
[ H1 max. 0.2..20 xIn | rated transformer current up to which trip blocking for the protection func- 5xIn 0.001 x In
tions I> and I>> is effective.
Crossh ,active” Phase-overlapping blocking of 1> and I>> is activated.
) ,inactive” Phase-overlapping blocking of 1> and I>> is de-activated.
Time for phase-overlapping blocking of I> and I>> by funcfion ,3-P
tmax CRBL 0...30000 ms . O ms T ms
Block”.
Earth Current Inrush Supervision leH2
Setfi Setti
Parameter efing// Sefting Description Pre-Setting | Step Range
Range
) "active” The earth current inrush supervision leH2 is activated
Function —— - — - - T
inactive The earth current inrush supervision leH?2 is de-activated inactive
Yoctive” The earth current inrush supervision leH2 is ineffective when the input
function "Protec.Block.” is active
ex block - — . —— -
Vo The earth current inrush supervision leH2 is effective, irespectively of the e
inactive ) o B inaktive
status of the input function "Protec.Block
o H tra 5 100% Threshold value le H2/le H1 for trip blocking by the protective functions 10 % 01 %
le> und le>>
Maximum value of the phase current basic wave, based on the rated
leHT max 0,2..10 x In | transformer current up fo which trip blocking for the protective functions 5x1n 0,001 xIn
le> and le>> is effective.
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Overcurrent protection stage: I>F (Forward direction or non-direction)

Parameters | Sefiing/Sefting Range Description Presetting Rcsz::ge Tolerance
MTA 0° 355° Typical angle between phase current and refer 45° 1o 130
ence voltage
) ,active” I>F stage is put into function ,active”
Function - — - -
,inactive I>F stage is put out of function
Y I>F stage is ineffective when input function ,Pro-
,Qactive P .
tect. Block.” is active
ex block - — -
nactive” I>F stage is effective irrespectively of the inactive”
” input function ,Profect. Block.” state. !
b bloc ,active” OFF command to the local CB is being blocked
P ,inactive” OFF command to the local CB is being issued inactive”
o I>F stage is ineffective when the DI, Backw. In-
,active " .
terl.” Is active
rev lock - — -
o I>F stage is effective irrespectively of the DI e
Linactive u M " Linactive
Backw. Inferl.” state
' active” \?F stage frips in forward direction only (direc-
direct. tional)
,inactive” I>F stage frips in both directions (nondirectional) ,inactive”
,DEFT” DMT characteristic L DEFT”
SNINVY INV characteristic (normal inverse)
char F JVINVY INV characteristic [very inverse)
JEINVY INV characteristic [exiremely inverse)
LNV INV characteristic (long time inverse)
Pick-up value of the overcurrent related to the i3.é of the
0.001 x | adjustment
I>F 0.1...40 x In rated current 1T xIn n | 19,
Disengaging ratio 7% or 0.5% x In va uelor ?
N
DEFT
tI>F 30...300000 ms | Trip time delay; for DEFT characteristics only 1000 ms ITms [ £1%or£20
ms
INV
+5% NINV
t char F 0.05 2 Characteristic factor; for INV characteristics only 1.0 0.01 +7.5%
VINV, LINV
+10% EINV
only INV
VrstF 0. 60000 ms Reset fime for intermittent phase faults; for INV 1000ms 1 ms £1 A of the
characteristcs only adjustment
value
,active” Activation of phase current inrush protection | H2
for the I>F- element
IH2 o - 4 . e
Jinactive De-activation of phase current inrush profection | Jinactive
H2 for the I>F- element
- Activation of the dynamic elevation of the trip-
,active . .
ping characteristic
PiUp inc o De-activation of the dynamic elevation of the trip- o,
»inacfive ping characteristic »inactive
PiUp fac 1.00...8.00 Dylnqmlc elevation factor of the tripping charac- 500 0.0]
teristic
O... Dynamic elevation fime of the tripping character-
t PiUp 120000 istic 3000 ms 1 ms
,active” By trip of the I>F stage the AR is started
AR —— - —
,inactive By trip of the I>F stage the AR cannot be started Linactive
Lactive” AR instantaneous frip is put into function
AR FT —— , — - —
Linactive AR instantaneous frip is put ouf of function Linactive
tI>FFT 0...10000 ms Trip time delay for AR instantaneous trip O ms T ms £1%or
+20 ms
FT ot sh. 0" AR instantaneous frip at the first protect. trip via 0" 1
step I>F
1 AR instantaneous frip at the first auto. reconnec-
! tion attlempt after a failure has occurred
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Overcurrent protection stage: I>F (Forward direction or non-direction)

AR insfantaneous frip at the second auto. recon-

characteristic

o
i nection attempt after a failure has occurred
3 AR insfantaneous frip at the third aufo. reconnec-
i tion attempt after a failure has occurred
4 AR insfantaneous frip af the fourth aufo. recon-
i nection attempt after a failure has occurred
50 AR insfantaneous frip at the fifth auto. reconnec-
i tion attempt after a failure has occurred
& AR instantaneous frip af the sixth auto. reconnec-
i tion attempt after a failure has occurred
active” SOTF funcfion is put into acfive state
SOTF — — ———— —
Jinactive SOTF function is put into inactive state Jinactive
+1%
tI>FSO 30...300,000 ms | Trip fime delay for the SOTF function 100 ms 1 ms 0 or
+20 ms
Overcurrent protection stage: I>B (Backward direction or non-direction)
Setting/ Setti
Parameters eting/ Sefing Description Presetting Step Range | Tolerance
Range
) ,active” I>B stage is put into function
Function - — - - - —
Jinactive [>B stage is put ouf of function Linactive
active” I>B stage is ineffective when input function ,Protect.
i Block.” is active
ex block - — - .
| 1>B stage is effective irrespectively of the o
Jinactive . . " Jinactive
input function ,Protect. Block.” state.
o bloc ,active” OFF command to the local CB is being blocked ]
P inactive” OFF command to the local CB is being issued inactive”
o, I>B stage is ineffective when the DI, Backw. Inferl.”
,active .
ey lock s active
L I>B stage is effective irrespectively of the DI “Backw. .,
Jinactive " " Jinactive
Inferl.” state
. I>B stage trips in backward direction only (direc-
. ,active .
direct. tional) -
inactive” I>B stage trips in both directions (non-directional) inactive”
,DEFT” DMT characteristic ,DEFT”
NINVY INV characteristic (normal inverse)
char B JVINVY INV characteristic (very inverse) -
JEINVY INV characteristic (extremely inverse)
LNV INV characteristic (long time inverse)
+ >
Pick-up value of the overcurrent related to the rated ;jfs?r;tehnet
I>B 0.1...40 x In | current 1 xIN 0.001 x In VO‘L‘Je o 1%
Disengaging ratio 97% or 0.5% x In | °
N
DEFT
30...300,000
t1>B e Trip time delay; for DEFT characteristics only 2000 ms 1 ms 1% or £20
ms
INV
5% NINV
t char B 0.05 2 | Characteristic factor; for IMT characterisfics only 0.2 0.01 7.5%
VINV, LINV
+10% EINV
only INV
0...60,000 | Reset time for infermittent phase faults; for IMT char- +3% of the
trst B _ 1000 ms T ms .
ms acteristcs only adjustment
value
active” Activation of inrush phase current protection | H2 for
! the I>B- element
IH2 L ) '
. | Deactivation of inrush phase current protection | H2 o
Jinactive Jinacfive
for the I>B- element
. Activation of the dynamic elevation of the tripping
,active e
characteristic
PiUp inc .| Deactivation of the dynamic elevation of the tripping ,
Jinactive Linactive
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Overcurrent protection stage: I>B (Backward direction or non-direction)

PiUp fac 1.00...8.00 iiDCynomic elevation factor of the tripping characteris- 200 0.01
1 PiUp ?éCOOO Dynamic elevation fime of the fripping characterisfic 3000 ms 1 ms
AR ,active” By trip of the I>B stage the AR is started
Linactive” | By trip of the I>B stage the AR cannot be started Linactive”
ARFT ,active” AR instanfaneous frip is put into function
Linactive” | AR instanfaneous frip is put out of function Linactive”
t I>BFT 0...10,000 ms | Trip fime delay for AR instantaneous frip O ms 1 ms ?2(/; ;rs
,0" AR instantaneous frip at the first protect. trip via stage I>B ,0"
ks AR instantaneous frip at the first auto. reclosing attempt
o AR instanfaneous frip af the second auto. reclosing
! attempt
FT of sh. 3 AR instanfaneous frip at the third auto. reclosing at- 1
tempt
4 AR instanfaneous frip af the fourth auto. reclosing at-
! tempt
5" AR instantaneous frip af the fifth auto. reclosing attempt
,0" AR instantaneous frip at the sixth auto. reclosing atrempt
SOTF active” SOTF funcfion is put info active state
inactive” SOTF function is put into inactive state inactive”
t I>BSO 30...300,000 Trip time delay for the SOTF function 100 ms 1 ms 1% or
ms +20 ms
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Short-circuit protection stage: I>>F (Forward direction or non-direction)

Setting/ Settin - :
Parameters ing/Seting Description Presetting | Step Range | Tolerance
Range
13° of th
MTA 0° 3550 Typical angle between phase current and reference 450 1o ojiusct)menet
voltage
value
) ,active” I>>F stage is put info function
Function —— . , ——
Jinactive I>>F stage is put out of function Jinactive
o I>>F stage is ineffective when input function
,active P .
Profect. Block.” is active
ex block - — , . .
o, I>>F stage is effective imespectively of input function o,
Jinactive M M Jinactive
Protect. Block."sfate
io bloc ,active” OFF command to the local CB is being blocked 7
P ,inactive” Off command fo the local CB is being issued inactive”
o I>>F stage is ineffective when the DI, Backw. Interl.” is
,active .
rev. lock aciive
’ . I>>F stage is effective irrespectively of the DI “Backw. o,
Jinactive " Jinactive
Inferl.” sfate
direct ,active” I>>F stage trips in forward direction only (directional) )
' inactive” I>>F stage frips in both directions {non-directional) inactive”
+3% of th
Pick-up value of the overcurrent related to the rafed cur oj'ﬁs?menet
[>>F 0.1..40 x In | rent 2 xIn 0.001 x In vo|u|e or 1%
Disengaging ratio 97% or 0.5% x In | °
N
30...300,000 +1% or £2
tI>>F o Trip time delay, for DEFT characteristics only 1000 ms 1 ms Ar?; 0
active” Activation of the inrush phase current protection | H2
H2 ! for the I>>F element
o De-activation of the inrush phase current protection | e
Jinactive Linactive
H?2 for the I>>F element
- Activation of the dynamic elevation of the fripping
,active -
characteristic
Pip inc . | Beactivation of the dynamic elevation of the tripping o,
,inactive characteristic Jinactive
PiUp fac 1.00...8.00 | Dynamic elevation factor of the tripping characteristic 2.00 0.01
tPiU Dynamic elevation time of the tripping characteristic 3000 ]
iUp 120000 Y/ pping ms ms
,active” By trip of the I>>F stage the AR is started
AR — - —
inactive By trip of the I>>F stage the AR cannot be started ,inactive
AR FT ,active” AR instantaneous frip is put into function
inactive” AR instantaneous frip is put out of function Jinactive”
0...10,000 1%
tI>>FFT ' Trip time delay for AR instantaneous trip O ms 1 ms °or
ms £20 ms
,0" AR instantaneous frip at the first protect. trip via stage [>>F ,0"
17 AR instanianeous frip at the first auto. reclosing atempt
2" AR instantaneous frip at the second auto. reclosing atiempt
FT at sh. 3" AR instantaneous frip at the third auto. reclosing attempt 1
A" AR instantaneous trip af the fourth auto. reclosing attempt
5" AR instantaneous trip at the fifth auto. reclosing atrempt
,0" AR instantaneous frip at the sixth auto. reclosing attempt
,active” SOTF function is put into active state
SOTF — — —— — -
inactive SOTF funcfion is put into inactive sfate inactive
30...300000 | . . ) +1%
t I>>FSO Trip time delay for SOTF function 100 ms 1 ms oo
ms £20 ms
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Short-circuit protective stage: I>>B (Backward direction or non-directional)

Setting/ Seffin - )
Parameters ‘R?Jgge "9 Description Presetting Step Range Tolerance
Funclion ,active” I>>B sfage is put into function
Jinactive” | I>>B stage is put out of function Linactive”
active” [>>B stage is ineffective when input function ,Protect.
ox block ! Block.” is active
. I>>B stage is effective irespectively of the .
Linactive . s " Jinactive
input function "Protect. Block.” state
b bloc ,active” OFF command fo the local CB is being blocked
P inactive” OFF command to the local is being issued inactive”
o I>>B stage is ineffective when the DI ,rev lock” is ac-
Lactive ive
rev lock
. I>>B stage is effective imespectively of the DI “rev A
Linactive P Linactive
lock” state
. I>>B stage frips in backward direction only (direc-
. Lactive .
direct. tional)
inactive” I>>B stage frips in both directions [non-directional) inactive”
+3% of th
Pick-up value of the overcurrent related to the rated oj'ﬁs?menet
[>>B 0.1...40 x In | current 2 xIn 0.001 x In o ‘e or 1%
v
Disengaging ratio 9/% or 0.5% x In v | °
N
30...300000 +1% or £2
t1>>B s Trip time delay for DEFT characteristics only 1000 ms 1 ms ° r:; 0
o Activation of the phase current inrush protection | H2
,active
for the I>>B element
IH2 | Deactivation of the phase current inrush protection | o,
»inactive H2 for the I>>B element »inactive
. Activation of the dynamic elevation of the tripping
Lactive ..
characteristic
Pilp inc | Deactivation of the dynamic elevation of the tripping o,
Jinactive characteristic Jinactive
PiUp fac 1.00...8.00 | Dynamic elevation factor of the tripping characteristic 2.00 0.01
i Dynamic elevation time of the tripping characteristic
t PiUp 120000 Y PPing 3000 ms 1 ms
AR ,active” By trip of the I>>B stage the AR is started
Jinactive” | By trip of the I>>B sfage the AR cannot be started Linactive”
AR FT ,active” AR insfantaneous frip is put info function
,inactive” AR instantaneous frip is put out of function ,inactive”
+1%
t1>>BFT 0...10000 ms | Trip time delay for AR instantaneous trip O ms 1 ms +25 or
+20 ms
0" AR instantaneous trip af the first protect. trip via stage 0"
! I>>B !
1 AR insfantaneous trip at the first auto. reclosing at-
! tempt
fT ot sh 2" AR instantaneous trip at the second auto. reclosing atiempt 1
arsn: ,3" AR instantaneous frip at the third auto. reclosing attempt
4" AR instantaneous frip at the fourth auto. reclosing attempt
5 AR insfantaneous frip at the fifth auto. reclosing at-
! tempt
,6" AR instantaneous trip at the sixth auto. reclosing attempt
SOTF ,active” SOTF function is put into active state
Jinactive” SOTF function is put into inactive sfate Jinactive”
30...300000 1%
t >>BSO Trip time delay for SOTF function 100 ms 1 ms °or
ms +20 ms
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Earth-overcurrent protection stage: le>F (Forward direction or non-directional)
Parameters Seting/ Setting Description Presetting Step Range Tolerance
Range
+5° of the
adjustment
,SoL” System with solidly earthed star point (MTA = variable) ,SoL” 1° vsl]ueoifl l
. N
and U> 5%
U,
+5° of the
adjustment
JRESI" System with resistance-earthed sfar point (MTA = variable) 1° v:l]ueo(ztl l
Earthing and U> g%
U,
+5°at |, *
,COSs" System with earth fault compensation (MTA = 180°, fixed) cosp >20%
l, and U;>
0V
£5° gt |, *
LSINY System with isolated star point MTA = -90° = 270°, fixed) sing >20%
l, and U>
0V
Typical angle between earth current component and
MTA 0°...355° | residual voltage [can only be adjusted when earthing 110° 1°
= SOl or RESI)
. ,active” le>F stage put info function
Function - — - - —
Jinactive le>F stage put out of function Jinactive
ve" le>F siage is ineffective when input function ,Pro-
naciive tect.Block.” is active
ex block - — -
nactive” le>F stage is effective irespectively of the nachive”
/nacive input function "Protect. Block.” state /nacive
b bloc ,active” OFF command fo the local CB is being blocked
P inactive” OFF command to the local CB is being issued inactive”
,active” le>F stage is ineffective when DI ,rev. lock” Is active
rev. lock —— - — - - - —
,inactive le>F stage is effeciive imespeciively of the DI “rev. lock” siate inactive
direct ,active” le>F stage trips in forward direction only (directional)
' inactive” le>F stage trips in both directions (non-directional) inactive”
active” le>F stage is only effective if the residual voltage pro-
! tection Ue> or Ue>> is activated
Ue lock - - -
nactive” le>F stage is effective no matter whether the residual nactive”
! voltage protection Ue> or Ue>> is activated or not !
,DEFT" DEFT Definite time characteristic DEFT"
SNINVY INV characteristic (normal inverse)
char F JVINVY INV characteristic (very inverse)
JEINVY INV characteristic [extremely inverse)
SNV INV characteristic {long fime inverse|
Pickup value of the overcurrent related fo the rated cur ifj/o ?{ mi
le>F 0.01...20 x In | rent 0.5x1n 0.001 x In Ov(‘jfjemj:‘
Disengaging ratio 97% or 0.5% x In 0.3%1,
DEFT
tle>F 50"'32?’000 Trip time delay, for DEFT characteristics only 5000 ms 1 ms +1% or £20
ms
INV
+£5% NINV
t char F 0.05 2 | Characteristic factor, for INV characterisfics only 1.0 0.01 +7.5%
VINV, LINV
+10% EINV
only INV
0...60,000 | Reset time for intermittent phase faults, for INV char- +3% of the
trst F o Oms T ms )
ms acferisfics only adjustment
value
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Earth-overcurrent protection stage: le>F (Forward direction or non-directional)

Activation of the inrush earth current protection le H2

five”
/actve for the le>F -element
leH?2 — - -
.| Deactivation of the inrush earth current profection e
Linactive Linactive
le H2 for the le>F- element
active” Activation of the dynamic elevation of the tripping
S ! characteristic
PiUp inc — - - —
.| Deactivation of the dynamic elevation of the tripping e
Linactive . Linactive
characteristic
PiUp fac 1.00...8.00 | Dynamic elevation factor of the fripping characteristic 2.00 0.01
t PiUp 120000 Dynamic elevation fime of the tripping characteristic 3000 ms 1 ms
AR ,active” By trip of the le>F step the AR s started
inactive” By trip of the le>F step the AR cannot be sfarted ,inactive”
ARET ,active” AR insfantaneous trip is put into funcfion
Jinactive” AR insfantaneous frip is put out of function inactive”
0...10,000 - . ) 1%
t le>BFT ' Trip time delay for AR instantaneous trip O ms 1 ms oo
ms £20 ms
Q" AR instantaneous trip at the first protect. frip via siage le>F 0"
7 AR instanianeous frip at the first auto. reclosing atiempt
2" AR insfanianeous frip at the second auto. reclosing atiempt
FT of sh 3 AR insfanfaneous frip at the third auto. reclosing af- 1
tempt
A" AR instantaneous frip at the fourth auto. reclosing attempt
5" AR instantaneous trip af the fifth auto. reclosing attempt
6" AR instantaneous trip af the sixth auto. reclosing attempt
active” SOTF function is put into active state
SOTF
inactive SOTF function is put into inactive sfate inactive
50...300,000 | .. . ) +1% or
t le>FSO ' Trip time delay for SOTF function 100 ms 1 ms N
ms £20 ms
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Earth-overcurrent protection stage: le>B (Backward direction or non-directional)

Setting/Settin - .
Parameters ing/ Seting Description Presetting | Step Range Tolerance
Range
) ,active” le>B stage is put info function
Function . — - - - — -
Linactive le>B stage is put out of function Linactive
active” le>B stage ineffective when input function ,Profect.
i Block.” is active
ex block . — - -
: - le>B stage is effective irrespectively of the : -
Jinactive . L u Jinactive
input function "Protect. Block.” state
riobloc ,active” OFF command fo the local CB is being blocked
pioc. inactive” OFF command to the local CB is being issued inactive”
,active” le>B stage is ineffective when the DI ,rev. lock” is active
rev. lock o, le>B stage is effective irrespectively of the DI "rev. o, -
Jinactive B Jinactive
lock” state
o le>B stage frips in backward direction only (direc-
. ,active .
direct. tional)
,inactive” le>B stage frips in both direction (non-directional) ,inactive”
active” le>B stage is only effective if the residual voliage
! protection Ue> or Ue>> is activated
Ue lock - - . .
o, le>B stage is effective no matter whether the residual L
Jinactive . . . Jinactive
voltage protection Ue> or Ue>> is activated or not
,DEFT” DEFT Definite time characteristic DEFT"
SNINVY INV characteristic {(normal inverse)
char B JVINVY INV characteristic (very inverse) -
JEINVY INV characteristic [extremely inverse)
SNV INV characteristic (long time inverse|
Pickup value of the overcurrent related to the rated +3% of the ad-
le>B 0.01...20 x In | current 0.5x1In 0.001 x In i. value or
Disengaging ratio 9/% or 0.5% x In 0.3% 1.,
50...300,000 . . 1% or £20
tle>B s Trip time delay, for DEFT characterisfics only 5000 ms 1 ms or(;;
INV
5% NINV
t char B 0.05 2 | Characteristic factor, for INV characteristics only 1.0 0.01 +7.5%
VINV, LNV
+10% EINV
0...60,000 | Reset time for intermittent phase faults, for INV char- only INV
frst B ' . ' O ms 1 ms +3% of the ad-
ms acteristics only )
justment value
o Activation of the inrush earth current protection le H2
,active
for the le>B element
leH?2 — - _
o De-acfivation of the inrush earth current protection e
Jinactive Linactive
le H2 for the le>B-element
active” Activation of the dynamic elevation of the tripping
. ! characteristic
PiUp inc — - - —
o De-activation of the dynamic elevation of the tripping e
Jinactive - Jinactive
characteristic
PiUp fac 1.00...8.00 | Dynamic elevation factor of the tripping characteristic 2.00 0.01
0...
t PiUp 190000 Dynamic elevation fime of the tripping characteristic 3000 ms 1 ms
,active” By trip of the le>B slage the AR s sfarted
AR —— , — -
,inactive By trip of the le>B stage the AR cannot be sfarted Linactive
AR FT ,active” AR insfantaneous trip is put info function i
inactive” AR instanfaneous frip is put out of function inactive”
0...10,000 . . ! 1% or
tle>BFT ' Trip time delay for AR instantaneous trip O ms 1 ms N
ms +20 ms
,0" AR instantaneous frip at the first protect. trip via stage le>B ,0"
s AR instantaneous frip at the first auto. reclosing attempt
2" AR instantaneous trip at the second auto. reclosing atiempt
FT at sh ,3" AR instantaneous frip at the third auto. reclosing attempt 1
A AR instantaneous frip at the fourth auto. reclosing attempt
5" AR instantaneous frip at the fifth auto. reclosing attempt
6" AR instantaneous frip at the sixth auto. reclosing atrempt
active” SOTF function is put info active state
SOTF —— — ——— — -
Jinactive SOTF function is put into inactive state Jinactive
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Earth-overcurrent protection stage: le>B (Backward direction or non-directional)

50...300,000 1%
t le>BSO ' Trip time delay for SOTF functfion 100 ms 1 ms o or
ms +20 ms
Earth shorkcircuit protection stage: le>>F (Forward direction or non-directional)
Setting/ Sefi - )
Parameters eting/ Sefing Description Presetting Step Range Tolerance
Range
Typical angle between earth current component and
MTA 0°...355° | residual voltage [can only be adjusted when earthing 110° 1°
= SOLll or RESI")
) ,active” le>>F stage is put info function
Function — - . —
Linactive le>>F stage is put out of function Linactive
aclive” le>>F stage ineffective when input funcfion ,Profect.
i Block.” is active
ex block — -
o le>>F stage effective irrespectively of the L
Jinactive . ] " Linactive
input function "Protect. Block.” state
riobloc active” OFF command o the local CB is being blocked
prioc. inactive” OFF command fo the local CB is being issued inactive”
active” le>>F stage ineffective when DI ,rev. lock” is active
rev. lock | le>>F stage effective irrespectively of the DI "rev. e
Linactive " Linactive
lock” state
direct active” le>>F stage trips in forward direction only (directional)
’ ,inactive” le>>F stage trips in both directions (non-directional) inactive”
. le>>F stage is only effective if the residual voliage
,active . . .
protection Ue> or Ue>> is activated
Ue lock le>>F stage is effective no matter whether the resid-
,inactive” ual voltage supervision Ue> or Ue>> is acfivated or inactive”
not
Pickup value of the overcurrent related to the rated +3% of the ad-
le>>F 0.01...20 x In | current 1.0x1n 0.001 xIn | justment value or
Disengaging ratio @/% or 0.5% x In 0.3% |,
50
tle>>F ...300,000 | Trip time delay, for DEFT characteristics only 1000 ms 1 ms +1% or £20 ms
ms
active” Activation of the inrush earth current protection le H2
! for the le>>F element
leH?2 — - .
o De-activation of the inrush earth current protection S,
Linactive Linactive
le H2 for the le>>F element
aclive” Activation of the dynamic elevation of the tripping
T ! characteristic
PiUp inc — - - —
o De-activation of the dynamic elevation of the tripping S,
Linactive L Linactive
characteristic
PiUp fac 1.00...8.00 | Dynamic elevation factor of the tripping characteristic 2.00 0.01
0...
t PiU Dynamic elevation time of the tripping characteristi 3000 1
iUp 190000 ynamic elevation time of the tripping characteristic ms ms
,active” By frip of the le>>F stage the AR is started
AR — - —
,inactive By trip of the le>>F stage the AR cannot be started Linactive
AR FT ,active” AR insfantaneous frip is put info function
inactive” AR instantaneous trip is put out of function inactive”
0...10,000 +1%
b le>>FFT ' Trip time delay for AR instantaneous trip O ms 1 ms o or
ms +20 ms
0" AR instantaneous trip at the first protect. trip via stage 0"
! le>>F !
L1 AR instantaneous trip af the first auto. reclosing attempt
T ot sh 2" AR instantaneous frip af the second auto. reclosing attempt :
ars ,3" AR instantaneous frip at the third auto. reclosing attempt
A" AR instanianeous frip at the fourth auto. reclosing attempt
5" AR instantaneous trip at the fifth auto. reclosing attempt
6" AR instantaneous frip at the sixth auto. reclosing attempt
SOTF active” SOTF function is put info acfive state
inactive” SOTF function is put into inactive state ,inactive”
50...300,000 1%
tle>>FSO ' Trip time delay for SOTF functfion 100 ms 1 ms o of
ms +20 ms
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Earth short-crcuit protection stage: le>>B (Backward direction or non-directional)

Setting/ Setti St
Parameters eting/ Sefing Description Presetting °p Tolerance
Range Range
) ,active” le>>B stage is put info function
Function — - - —
Linactive le>>B stage is put out of function ,inactive
active” le>>B stage ineffective when input function ,Protect.
i Block.” is active
ex block — - -
L, le>>F stage effective irrespectively of the input func- e
Jinactive o B Linactive
tion “Protect. Block.” state
b bloc ,active” OFF command fo the local CB is being blocked
P inactive” OFF command to the local CB is being issued inactive”
,active” le>>B stage ineffective when DI ,rev. lock” is active
rev. lock o, le>>B stage effective irrespectively of the DI "rev. e
Jinactive " ,inactive
lock” state
o le>>B stage trips in backward direction only (direc-
. ,active .
direct. tional)
inactive” le>>B stage trips in both directions (non-directional) inactive”
o le>>B stage is only effective if the residual voliage
,active . . .
profection Ue> or Ue>> is activated
Ue lock le>>B stage is effective no matter whether the resid-
inactive” ual voltage supervision Ue> or Ue>> is activated or inactive”
nof
+3% of th
Pick-up value of the overcurrent related to the rated rorihe
0.001 x | adjustment
le>>B 0.01...20 x In | current 1.0xIn In value or 0.3%
Disengaging ratio /% or 0.5% x In | e
N
50...300,000 | ;. . - 1% or £20
tle>>B . Trip time delay, for DEFT characterisfics only 1000 ms 1 ms or:;
active” Activation of the inrush earth current protection le
i H2 for the le>>B element
leH2 De-activation of the inrush earth current protection
inactive” le H2 for inactive”
the le>>B element
active” Activation of the dynamic elevation of the tripping
. ! characteristic
PiUp inc — - - -
N De-activation of the dynamic elevation of the frip- e
Jinactive . .- Jinactive
ping characteristic
PiUp fac 1.00...8.00 Dynomic elevation factor of the tripping characteris- 200 0.0]
tic
t PiUp 0. Dynamic elevation fime of the tripping characteristic 3000 ms 1 ms
120000
,active” By trip of the le>>B stage the AR is started
AR —— - —
Linactive By trip of the le>>B stage the AR cannot be sfarted ,inactive
AR FT ,active” AR insfantaneous frip is put into function
Linactive” AR instantaneous frip is put out of function ,inactive”
1%
t le>>BFT 0...10,000 ms | Trip time delay for AR instantaneous frip O ms I ms +20° of
+20 ms
o AR insfantaneous frip at the first protect. trip via o
! stage le>>B !
e AR instantaneous trip af the first auto. reclosing attempt
o AR instantaneous frip at the second auto. reclosing at
! tempt
FT at sh 3 AR instantaneous frip af the third auto. reclosing af 1
! tempt
4 AR instantaneous trip at the fourth auto. reclosing at
! tempt
5" AR instantaneous frip at the fifth auto. reclosing attempt
0" AR instantaneous frip at the sixth auto. reclosing attempt
active” SOTF function is put into acfive state
SOTF — — —— —
inactive SOTF function is put into inactive state inactive
50...300,000 +1%
tle>>BSO ' Trip time delay for SOTF function 100 ms 1 ms o or
ms +20 ms
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Overload protection with thermal image 9>
Parameters Seting/ Sefing Description Presetting Step Range | Tolerance
Range
QU w 5..60,000 s Warming-up time constant of the component (see 10 sec 1s
dafa sheet of the component)
- 5..60,000s Cooling-down time constant of the component (see 10 sec 1s
dafa sheet of the component)
) ,active” 9> sfage is put info function
Function - — - - —
inactive 9>-sfage is put out of function inactive
o 9> stage is ineffective when input function “Protect.
,active P .
Block.” is active
ex block
| 9> stage s effective irrespectively of the input function S
Linactive " B Linactive
Protect. Block.” State
. OFF command fo the local CB is being blocked in
,active
iip bloc case of overload
| OFF command fo the local CB is being issued in e
Linactive Linactive
case of overload
9 Alarm 50..100% | Activation value for overload alarm (in per cent) 80% 1% +1%
Pick-up value for the max. permissible thermal confinuous iié Cf thet
lb> 0.5...2.4 x In | current [basic current) related to the rated current 1 xIn 0.001 xIn | @9 meno
, . } N N value or 1%
Disengaging ratio 97% or 1% x In |
N
K 0.8...1.2 | Overload factor 1 0.01
Temperature Supervision 91>
Sefting/ . .
Parameter Sefting Range Description Pre-Setting. Step Range
Function active” The temperature supervision 91> is activated
,inactive” The temperature supervision 91> is de-acfivated ,inactive”
. The temperature supervision 81> is ineffective when the input
,active ) " )
function ,Protect.Block.” is active
ex Block — , — -
o The temperature supervision$ 1> is effective irrespectively of the N
Jinactive . R B Jinactive
input function ,Protect.Block.” state
Alaim 81> 0. 200 °C Tempe'roiure threshold value for alarm signal for sensors P1100 05°C e
and Ni100
Alarm PTC 0...30.0 ko Temperature threshold value for alarm signal for PTC sensor 1 5.0 kQ 0.1 kQ
Funciion ,active” The temperature supervision 91> is activated
inactive” The temperature supervision 91> is de-activated inactive”
o The temperature supervision 81> is ineffective when the input
,active . P .
function ,Protect.Block.” is active
ex Block — - — -
o The temperature supervision 91> is effective irrespectively of the o
Jinactive . . B Jinactive
input function ,Protect.Block.” state.
Tip 91> 0,200 °C TNeF(p)%rfiurfe threshold value for tripping (sensors Pt100 and 05°C e
Trip PTC 0...30.0 ko Temperature threshold for tripping (PTC sensor 1) 5.0k 0.1 kQ
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Temperature Supervision 92>

Function active” The temperature supervision 92> is activated
,inactive” The temperature supervision 92> is de-activated inactive
o The temperature supervision 82> is ineffective when the input
,active ) v ;
function ,Protect.Block” is active
ex Block — - — -
_ - The temperature supervision 32> is effective irrespectively of the -
,,mockhve X R P Linactive
input function ,Protect.Block.” state
Alorm 99 0..200 °C Tempe‘roiure threshold value for alarm signal for sensors Pt100 95°C e
and Ni100
Alarm PTC 0...30.0 ko Temperature threshold value for alarm signal for PTC sensor 2 5.0 kQ 0.1 kQ
Function ,active” The temperature supervision 82> is activated
,inactive” The temperature supervision $2> is de-activated ,inactive”
o The temperature supervision 82> is ineffective when the input
,active . P .
function ,Protect.Block.” is active
ex Block — - — -
o The temperature supervision 82> is effective imespectively of the o
inactive ) ) " Jnactive
input function ,Protect.Block” state
Tip 92> 0,200 °C TNir?g%rftur-e threshold value for tripping (sensors Pt100 and 05°C e
Trip PTC 0...30.0 ko Temperature threshold value for tripping (PTC-Sensor 2) 5.0k 0.1k
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Avutomatic reclosing (AR)
Parameters Seting/ Seffing Description Presetting Step Range | Tolerance
Range
i ,active” AR is put info function
Function ——— - - —
,inactive AR is put out of function Linactive
o AR is ineffective when input funcfion ,Profect. Block.”
,active . .
ox block is active
nachive” AR is effective irrespectively of the input function inactive”
«INActive AR Protect. Block” state snactive
AR start if the DI ,AR Start” is active and at the same
ox AR ,active” time a profective frip occurs via an active digital in-
x put, e.g. "Protect. Trip 17).
inactive” AR start via digital input ,AR Start” is out of function inactive”
five" AR sfart only if DI ,AR Sy. Check” {synchronizing
syncheck /acive check signal] is within time frame ,t syncheck”
Linactive” AR start without synchronisation check signal inactive”
,active” AR start when CB is in non-correspondence position
NC start o, No AR sfart when CB is in non-correspondence posi- o,
Jinactive fion Jinactive
+1% of the
10...100,000 | Synchronizing fime [frame) for a synchronized AR 100,000 adjustment
t syncro I ms
ms start ms value or
+20 ms
shots s /V\oxwmgm number of reclosing attempts which could | !
be carried out
1010000 Fault time (fault definition time| for start of the AR func- i;lé ?;Thri
tF B tion (for AR start via internal current protective func- 1000 ms T ms adjusime
ms fions only) value or
Y +20 ms
+1% of the
| DP] 100...200,000 Deo»d fime beWeen 1st protect. trip and the first re- 1000 ms 1 ms adjustment
ms closing attempt in case of phase faults value or
+20 ms
+1% of the
| DP2 100...200,000 Deod'hme beregn 2nd protect. frip and the second 1000 ms 1 ms adjustment
ms reclosing affempt in case of phase faults value or
+20 ms
+1% of the
| DP3 100...200,000 Deodlhme betwe@ 3rd protect. frip and the third 1000 ms 1 ms adjustment
ms reclosing affempt in case of phase faults value or
+20 ms
+1% of the
\ DP4 100...200,000 Deodlhme betwegn 4th profect. frip and the fourth 1000 ms 1 ms adjustment
ms reclosing affempt in case of phase faults value or
+20 ms
+1% of the
1 DP5 100...200,000 Deod(hme betwe@ 5th protect. trip and the fifth 1000 ms 1 ms adjustment
ms reclosing affempt in case of phase faults value or
+20 ms
+1% of the
| DP6 100...200,000 Deod(hme betwe@ 6th protect. frip and the sixth 1000 ms 1 ms adjustment
ms reclosing affempt in case of phase faults value or
+20 ms
+1% of the
{DE] 100...200,000 DeodAhme betweén 1st protect. trip and the first 100 ms 1 ms adjustment
ms reclosing affempt in case of earth faults value or
+20 ms
+1% of the
/ DE2 100...200,000 | Dead time beMeen 2nd profect. rip and the 1000 ms | ms adjustment
ms second reclosing atfempt in case of earth faults value or
+20 ms
+1% of the
| DE3 100...200,000 Deod_hme betwegn 3rd protect. frip and the third 1000 ms 1 ms adjustment
ms reclosing affempt in case of earth faults value or
+20 ms
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+1% of the

' DE4 100...200,000 Deod_ﬁme betwegn 4th protect. frip and the fourth 1000 ms 1 ms adjustment
ms reclosing affempt in case of earizh faults value or
+20 ms
+£1% of the
| DE5 100...200,000 Deod_hme betwegn 5th protect. trip and the fifth 1000 ms 1 ms adjustment
ms reclosing affempt in case of earth faults value or
+20 ms
1% of the
| DE6 100...200,000 Deodlhme beMegn 6th protect. frip and the sixth 1000 ms 1 ms adjustment
ms reclosing affempt in case of earth faults value or
+20 ms
+£1% of the
t block 100...300,000 Blocking time for AR start 10,000 ms 1 ms adjustment
ms value or
+20 ms
Alam no. |.65535 AR counter as first alarm stage when inspection work 1000 1 :
at the CB is done
Block. no. |.65535 AR counter as sgcond alarm stage when inspection 65535 1 :
work at the CB is done
Control Circuit Supervision (CCS)
Parameters Sefting/ Sefing Description Presetting | Step Range | Tolerance
Range
Function active” CCS is put info function
inactive” CCS is put out of function ,inactive”
- CCS function is ineffective when input function ,Pro-
,active " )
Ex Block tect. Block.” is active
. CCS function is effective irrespectively of the input .
inactive o P ,inactive
i function “Protect. Block.” state ’
CCS main 3 200 h Seffing of the time inferval for a cyclic CCS test of all oh h + 2min per
control outputs h
Gl ,active” CCS function checks the SG1 control output active”
inactive” CCS function does not check the SG1 control output
ey, ,active” CCS function checks the SG2 control output
inactive” CCS function does not check the SG2 control output |, inactive”
$G3 ,active” CCS function checks the SG3 control output
inactive” CCS function does not check the SG3 control output |, inactive”
sG4 ,active” CCS function checks the SG4 control output
Linactive” CCS function does not check the SG4 control output |, inactive”
G5 ,active” CCS function checks the SG5 control output
,inactive” CCS function does not check the SD5 control output Jinactive”
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Overexcitation Protection U/f> (1st step)

Setting/ - -
Parameters Seffing Range Description Pre-Setting StepRange
Function ,active” U/f>-step is activated
,inactive” U/f>-step is de-activated Jinactive”
active” U/f>-step is ineffective when the input function ,Protect.Block” is
ex block acive - — - .
o, U/f>-step is effective irrespectively of the state of the input func- L
Jinactive . P Jinactive
tion ,Protect.Block.
Triobloc ,active” OFF command to the local CB is blocked
P inactive” OFF command to the local CB is issued inactive”
U/b 100,150 % rTjtri(e;sho\d value of the st overflux step, based on the Un/fn [%] 105 % 0.1%
tU/f> 30...300000 ms | Tripping delay time ,100 ms” 1 ms
Overexcitation Protection U/f>> (2nd step)
Function ,active” U/f>>-step is acfivated
,inactive” U/f>>step is de-activated ,inactive”
active” U/f>>-step is ineffective when the input function ,Protect.Block.”
ex block ! is active
o U/f>>-step is effective irrespectively of the state of the input N
Jinactive o P Jinactive
function "Protect.Block.
Triobloc ,active” OFF command to the local CB is blocked
P Linactive” OFF command to the local CB is issued Linactive”
U/b> 100,150 % rTthi:(ejsho\d value of the 2nd overflux step, based on Un/fn [%] 110 % 0.1%
tU/f>> 30...300000 ms | Tripping delay time ,100 ms” 1 ms
Frequency protection (Common parameters for all stages)
Paramefers Se#/!l;\?ﬁ;sﬁmg Description Presetting Step Range Tolerance
+1% of the
U BF 01 1 xUn Lower threshold value of the measuring voltage for 01xUn | 0007 xUn adjustment
blocking the frequency protection value or
0.5% U,
t BF 50 ms Delay time for blocking the frequency protection Fixed
+1% of the
100... . ! . ) adjustment
t block 20,000 ms Persistance duration for blocking the frequency protection 2000 ms value or
+20 ms
Frequency Protection - 1° stage
Function ,active” 1st frequency stage is put into function
Jinactive” | Tst frequency sfage is put out of function Linactive”
ve” Function of 1* frequency stage is ineffective when
ox block Jaciive input function ,Protect. Block.” is active
inactive” Function of 1* frequency stage is effective irespec- nactive”
(nactive fively of the input function , Protect. Block.” state /naciive
riobloc active” OFF command to the local CB is being blocked
P inactive” OFF command to the local CB is being issued ,inactive”
Pick-up value of the 1* frequency stage as absolute value
Disengaging ratio for under frequency 99.8% of the ad- <0.05 of
f1 40...70 Hz | justment value 51 Hz 0.01 Hz ated f
Disengaging ratio for over frequency 100.2% of the ad- N
justment value
+1% of the
100... o Y adjustment
tf1 300,000 ms Trip time delay of the 17 frequency stage 100 ms 1 ms value or
+40 ms
Frequency Protection — 2™ stage
Funclion ,active” 2" frequency stage is put info function
Linactive” | 2" frequency stage is put out of function Linactive”
ox block achive” Function of 2" frequency stage is ineffective when
! input function , Protect. Block.” is active
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Function of 2" frequency stage is effective irespec-

inachive tively of the input function ,Protect. Block.” state Jinactive
ipbloc active” OFF command to the local CB is being blocked
inactive” OFF command fo the local CB is being issued ,inactive”
Pick-up value of the 2" frequency stage as absolute value
Disengaging ratio for under frequency 99.8% of the ad- <0.05 of
f2 40...70 Hz | justment value 52 Hz 0.001 Hz od f
Disengaging rafio for over frequency 100.2% of the ad- rated fy
justment value
+1% of the
tf2 300100%0 s Trip time delay of the 2 frequency stage 100 ms 1 ms O\le(l;ij;moe?'
+40 m
Frequency Protection — 3" stage
Function f’qdi\./e”,, 3‘"1 frequency stage Ts put info Funcﬁorj _
Jinactive 3“ frequency stage is put out of function ,inactive
o Function of 3 frequency stage is ineffective when
,active . . i .
ox block input function ,Protect. Block.” is active
inactive Function of 3" frequency stage is effective irespec- nactive”
! fively of the DI, Protect. Block.” state !
ipbloc active” OFF command to the local CB is being blocked
,inactive” OFF command to the local CB is being issued inactive”
Pickup value of the 3" frequency siage as absolute value
Disengaging rafio for under frequency 99.8% of the ad- <0.05 of
f3 40...70 Hz | justment value 49 Hz 0.001 Hz o f
Disengaging ratio for over frequency 100.2% of the ad- rated fy
justment value
+1% of the
t3 30(])%%0 s Trip time delay of the 3" frequency stage 100 ms 1 ms O\(jl(gu‘j;m?t
+40 m
Frequency Protection - 4" stage
Function i,octiv_e”” 4': frequency stage Ts put info funcﬂorw _
Linactive 4 frequency stage is put ouf of function Linactive
- Function of 4" frequency stage is ineffective when
,Qactive . . . .
ox block input function ,Protect. Block.” is active
| Function of 4" frequency stage is effective irrespec- o
Jnactive tively of the input function ,Protect. Block.” state sinactive
ipbloc ,active” OFF command to the local CB is being blocked
Linactive” OFF command fo the local CB is being issued Linactive”
Pickup value of the 4" frequency stage as absolute value
Disengaging rafio for under frequency 99.8% of the ad- <0.05 of
f4 40...70 Hz | justment value 48 Hz 0.001 Hz od f
Disengaging ratio for over frequency 100.2% of the ad- rated fy
justment value
1% of the
tf4 308%%0 s | Trip fime delay of the 4" frequency stage 100 ms 1 ms Ojélfj;ms?'
+40 m
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Residual voltage supervision: Ue> (1st stage)

Setting/Settin - .
Parameters ing/Setting Description Presetting | Step Range | Tolerance
Range
) ,active” Ue> stage is put into function
Function —— - - —
Linactive Ue> stage is put out of function ,inactive
active” Ue> stage is ineffective when the input function ,Pro-
i tect. Block.” is active
ex block - — -
' - Ue> stage is effective irespectively of the ) -
Jinactive . o " Jinactive
input function "Protect. Block” state
riobloc ,active” Off command fo the local CB is being blocked
P inactive” Off command to the local CB is being issued inactive”
Pickup value of the residual voliage related fo its +2% of the
Ues 0.01..2 x Un rqted vct\ule Which is doefined by the rated field data 0.1 x Un 0.001 adjustment
Disengaging ratio 97% of the adjustment value or value or
0.5%xUn 0.5% U,
a0 wdoamen
t Ue> ...300,000 | Trip time delay 200 ms 1 ms |
value or £20
ms
ms
Residual voltage supervision: Ue>> (2nd stage)
) ,active” Ue>> stage is put info function
Function —— - - —
Linactive Ue>> stage is put out of function Linactive
active” Ue>> stage is ineffective when the input function ,Pro-
i tect. Block.” is active
ex block - — -
o Ue>> stage is effective irrespectively of the e
Jinactive . s n Jinactive
input function "Protect. Block” state
riobloc ,active” Off command fo the local CB is being blocked
P inactive” Off command to the local CB is being issued inactive”
Pickup value of the residual voliage related fo its +2% of the
Usss 0.01..2 x Un rqted vct\ule Which is doefined by the rated field data 0.2 x Un 0.001 adjustment
Disengaging ratio 97% of the adjustment value or value or
0.5%xUn 0.5% U,
a0 wdoamen
t Ue>> ...300,000 | Trip time delay 100 ms 1 ms |
value or £20
ms
ms
Voltage Transformer Supervision (VTS)
Sefting,/Seti o )
Parameters | ~° ing/Setting Description Presetting | Step Range | Tolerance
Range
. active” VTS is put info function
Function - — - - - —
,inactive VTS is put out of function inactive
active” VTS stage is ineffective when the input function ,Pro-
i tect. Block.” is active
ex block _ — - .
. | VIS stage is effective imespectively of the input func- e
Jinactive . " Jinactive
tion “Protect. Block” state
viobloc ,active” Off command fo the local CB is being blocked
P Linactive” Off command to the local CB is being issued Jinactive”
+1% of the
10...20,000 |,. . . djustment
t VTS ' Trip time delay ,200 ms 1 ms adjus
ms value or £20
ms
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Circuit breaker failure protection (CBF W1)
Parameters Sefting/Sefting Description Presetting | Step Range | Tolerance
Range
Function ,active” CBF W1 is put info function
inactive” CBF W1 is put out of function inactive”
. CBF W1 is ineffective when the DI ,Protect. Block.”
,active . .
ex block is active
. CBF W1 s effective irrespectively of the DI “Protect. o,
Jinactive " inacfive
’ Block” state !
o Second OFF command fo the local CB1 is being
,active
fripbloc blocked
. Second Off command to the local CB1 is being is- o,
,inactive Linactive
sued
+1% of the
' CBE W1 100...10000 Tlme delay until alarm message ,Alarm: CBF W1" is 200 ms” 1 s adjustment
ms issued value or
+20 ms
0.0xIn 0.001 xIn | +3% of the
Threshold value for defection of the zero current adjustment
| CBEWI 0. 0.1xin when a CBF W1 occurs value bzw
1% 1,
Circuit breaker failure protection (CBF W2)
Parameters Sefting/Sefting Description Presetting | Step Range | Tolerance
Range
Function active” CBF W2 is put info function
,inactive” CBF W2 is put out of function ,inactive”
o CBF W2 is ineffective when the DI, Profect. Block.”
,active . .
ox block is active
. | CBF W2 is effective irrespectively of the DI “Protect. e
Jinactive " Linactive
’ Block” state
o Second OFF command to the local CB2 is being
,active
tipbloc blocked
. Second Off command to the local CB2 is being is- o,
,inactive Linactive
sued
+1% of the
| CBF W2 100...10000 Tlme delay until alarm message ,Alarm: CBF W2" is 200 ms" 1 ms adjustment
ms issued value or
+20 ms
0.0xIn 0.001 xIn | +3% of the
Threshold value for detection of the zero current adjustment
|CBFW2 1 0. 0.1xn when a CBF W2 occurs value bzw
1% 1,
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Base unit (single device) of transformer
differential protection and control system '

CSP2-

CcC

Application: 2-winding transformers;

Current and voltage protection functions, measuring functions,
monitoring functions, automatic reclosing, disturbance
recording, programmable logic functions,

control functions, up to 5 recognizable devices (display),

wide range power supply: AC and DC

Control (direct/indirect)
of max. 5 switching elements — DC driven

(2 CBlisolator/earthing switch)

T25

Applicable to SL-DRAW capability

Measuring
Conventional transformer technology:
Phase currents and earth current 1 A/5 A, voltage 100 V/110 V

Analogue temperature measuring

Communication

without 00

Type of protocol: Interface: SCADA:

IEC 60870-5-103 fibre optic (FO) 2 3F
electrical: RS485 3w

PROFIBUS DP fibre optic (FO) 2 PF
electrical: RS485 PW

MODBUS RTU fibre optic (FO) 2 ’xv';
electrical: RS485

Menu

German G

English E

Disturbance recording
Standard

extended non-volafile memory

1

unit (CMP)

: Wave length: 850 nm; phase diameter (core/sleeve): 62.5/125 pym multimode; plug type: type FH-ST,

range: up 1o 2 km

Please leave box empty if option is not desired (no exira chargel.

Indication and operating unit
for protection and control systems

CMP1-

Front plate IP 54; key switches, LCD - Display, control buttons,
wide range power supply: AC and DC

Interfaces
2 x RS232 (front plate and rear)
CAN-Bus (rear)

Front plate design (Logo)
Standard (Woodward)
OEM

TD_CSP2-T_HB_06.05_CGB

the complete feeder profection and control system consists of one base unit (CSP) and one indication and operation



Woodward

> WOODWARD

Woodward Kempen GmbH
Krefelder Weg 47 - D — 47906 Kempen (Germany)
Postfach 10 07 55 (P.O.Box) - D — 47884 Kempen (Germany)
Phone: +49 (0) 21 52 145 1

Internet
www.woodward.com

Sales
Phone: +49 (0) 21 52 145 216 or 342 - Telefax: +49 (0) 21 52 145 354
e-mail: salesEMEA PGD@woodward.com

Service
Phone: +49 (0) 21 52 145 614 - Telefax: +49 (0) 21 52 145 455
e-mail: SupportEMEA_PGD@woodward.com





