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Order Code

Order Code
Line differential protection
(Version 2 with USB, enhanced communication options MCDLV4 | -2
and new front plate)
Voltage Digital Binary _ Large
measuring Inputs output Housing display
relays
X 8 7 B2 X
X 16 13 B2 X
X 24 20 B2 X E
Hardware variant 2
Phase Current 5 A/1 A, Ground Current 5 A/1 A 0
Phase Current 5 A/1 A, Sensitive Ground Current 5 A/1 A 1
Housing and mounting
Door mounting
Door mounting 19” (flush mounting) B

Protection communication interface
LC duplex connector, mono mode (up to 24 km), multi mode (up to 4 km)

ST connector, BFOC2.5, multi mode (up to 2 km)

Communication protocol

Without protocol

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/terminals
Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MB/RJ45

Profibus-DP | opfic fiber/ST-connector

Profibus-DP | RS485/D-SUB

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | optic fiber/ST-connector
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/D-SUB
IEC61850, Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100MB/RJ45

IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485/terminals
Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MB/RJ45

IEC61850, Modbus TCP, DNP3.0 TCP/UDP | Optical Ethernet 100MB/LC duplex connector
Modbus TCP, DNP3.0 TCP/UDP | Optical Ethernet 100MB/LC duplex connector

B
-
o
B
-
.
H

I*

K*
L*

Harsh Environment Option
None

Conformal Coating

Available menu languages

Standard English/German/Spanish/Russian/Polish/Portuguese/French
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Order Code

* Within every communication option only one communication protocol is usable.
Smart view can be used in parallel via the Ethernet interface (RJ45).

The parameterizing- and disturbance analyzing software Smart view is included in the delivery of HIghPROTEC
devices.

All devices are equipped with an IRIG-B interface for Time Synchronization.

ANSI: 87L, 87T, 50, 51, 67, 51C, 51V, 25, 50N, 51N, 67N, 50Ns, 51Ns, 67Ns, 46, 49, 27, 59, 59N, 51Q, 81U/O,
60FL, 79, 86, 50BF, 74TC, 81R, 78, 47, 60FL, 60L, 32F, 37F, 32Q, 37Q, 37QR, 32S, 37S, 37R, 55, 51C, LVRT

With control functions for up to 6 switchgears and logic up to 80 equations.

The type of cards are as follows for the three main variants:

Variant Slot X1 Slot X2 Slot X3 Slot X4 Slot X5 Slot X6
MCDLV4 -2 -A-... DI8 X1 RO-6 X2 TI-4/TIS-4 TU — —
(cur. transf.) (volt. transf.)
MCDLV4-2-D-... DI8 X1 RO-6 X2 TI-4/TIS-4 TU RO-6 X5 DI8 X6
(cur. transf.) (volt. transf.)
MCDLV4 -2 -E -... DI8 X1 RO-6 X2 TI-4/TIS-4 TU-K5 DI8-K4 X5 DI8-K4 X6

(cur. transf.) (volt. transf. +
5 outp. relays)

The voltage transformer card with additional output relays (“TU-K5”) covers the voltage range 0 — 300 V.

The voltage transformer card “TU” covers the voltage range 0 — 800 V. (Details see Technical Data.)
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Comments on the Manual

Comments on the Manual

This manual explains in general the tasks of device planning, parameter setting, installation, commissioning,
operation and maintenance of the HighPROTEC devices.

The manual serves as working basis for:

m Engineers in the protection field,

B commissioning engineers,

E people dealing with setting, testing and maintenance of protection and control devices,

m as well as trained personnel for electrical installations and power stations.

All functions concerning the type code will be defined. Should there be a description of any functions, parameters or
inputs/outputs which do not apply to the device in use, please ignore that information.

All details and references are explained to the best of our knowledge and are based on our experience and
observations.

This manual describes the (optionally) full featured versions of the devices.

All technical information and data included in this manual reflect their state at the time this document was issued.
We reserve the right to carry out technical modifications in line with further development without changing this
manual and without previous notice. Hence no claim can be brought based on the information and descriptions this
manual includes.

Text, graphic and formulae do not always apply to the actual delivery scope. The drawings and graphics are not
true to scale. We do not accept any liability for damage and operational failures caused by operating errors or
disregarding the directions of this manual.

No part of this manual is allowed to be reproduced or passed on to others in any form, unless Woodward Kempen
GmbH have approved in writing.

This user manual is part of the delivery scope when purchasing the device. In case the device is passed on (sold) to
a third party, the manual has to be handed over as well.

Any repair work carried out on the device requires skilled and competent personnel who need to be well aware
especially of the local safety regulations and have the necessary experience for working on electronic protection
devices and power installations (provided by evidence).

Information Concerning Liability and Warranty

Woodward does not accept any liability for damage resulting from conversions or changes carried out on the
device or planning (projecting) work, parameter setting or adjustment changes done by the customer.

The warranty expires after a device has been opened by others than Woodward specialists.

Warranty and liability conditions stated in Woodward General Terms and Conditions are not supplemented by the
above mentioned explanations.
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IMPORTANT DEFINITIONS

IMPORTANT DEFINITIONS

The signal definitions shown below serve the safety of life and limb as well as for the appropriate operating life of
the device.

A D A N G E R DANGER ms:hcatfes. a hazardous situation which, if not avoided, will result in
death or serious injury.

WARNING indicates a hazardous situation which, if not avoided, could result in
death or serious injury.

A CAUTION CAUTI(?N, used.with the safety al.ert symbol, indicates z.a r.1azardous situation
which, if not avoided, could result in minor or moderate injury.

NOTICE NOTICE is used to address practices not related to personal injury.

CAUTION, without the safety alert symbol, is used to address practices not
CAUTION related to personal injury.
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IMPORTANT DEFINITIONS

_ FOLLOW INSTRUCTIONS

Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicing this equipment. Practice all
plant and safety instructions and precautions. Failure to follow instructions can
cause personal injury and/or property damage.

Any unauthorized modifications to or use of this equipment outside its
specified mechanical, electrical, or other operating limits may cause
personal injury and/or property damage, including damage to the
equipment. Any such unauthorized modifications: (1) constitute "misuse”
and/or "negligence” within the meaning of the product warranty thereby
excluding warranty coverage for any resulting damage, and (2) invalidate
product certifications or listings.

The programmable devices subject to this manual are designed for
protection and also control of power installations and operational devices
that are fed by voltage sources with a fixed frequency, i.e. fixed at 50 or 60
Hertz. They are not intended for use with Variable Frequency Drives. The
devices are further designed for installation in low-voltage (LV)
compartments of medium voltage (MV) switchgear panels or in de-
centralized protection panels. The programming and parameterization has
to meet all requirements of the protection concept (of the equipment that is
to be protected). You must ensure that the device will properly recognize
and manage (e.g. switch off the circuit breaker) on the basis of your
programming and parameterization all operational conditions (failures). The
proper use requires a backup protection by an additional protective device.
Before starting any operation and after any modification of the
programming (parameterization) test make a documentary proof that your
programming and parameterization meets the requirements of your
protection concept.

The Self-Supervision Contact (Life-Contact) has to be wired with the
substation automation system in order to supervise and monitor the state
of health of the programmable protective device. It is very important that an
alarm annunciation is driven from the programmable protective device self-
supervision contact (Life-Contact) that requires immediate attention when
tripped. The alarm indicates that the protective device is no longer
protecting the circuit and the system should be serviced.

Typical applications for this product family/device line are for instance:

m Feeder protection

® Mains protection

E Machine protection

E Transformer Differential Protection
Any usage beyond these applications the devices are not designed for. This
applies also to the use as a partly completed machinery. The manufacturer
cannot be held liable for any resulting damage, the user alone bears the

risk for this. As to the appropriate use of the device: The technical data and
tolerances specified by Woodward have to be met.
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IMPORTANT DEFINITIONS

_ OUT-OF-DATE PUBLICATION

This publication may have been revised or updated since this copy was
produced. To verify that you have the latest revision, please visit the download
section of our website:

www.woodward.com

If your publication is not there, please contact your customer service
representative to get the latest copy.

Important Information

_ In line with the customer’s requirement the devices are combined in a modular
way (in compliance with the order code). The terminal assignment of the

device can be found on the top of the device (wiring diagram).
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IMPORTANT DEFINITIONS

CAUTION

Woodward reserves the right to update any portion of this publication at any time. Information provided by
Woodward is believed to be correct and reliable. However, no responsibility is assumed by Woodward unless

Electrostatic Discharge Awareness

All electronic equipment is electro static-sensitive, some components more
than others. To protect these components from electro static damage, you
must take special precautions to minimize or eliminate electrostatic
discharges.Follow these precautions when working with or near the
control.

1. Before doing maintenance on the electronic control, discharge the
static electricity on your body to ground by touching and holding a
grounded metal object (pipes, cabinets, equipment, etc.).

2. Avoid the build-up of static electricity on your body by not wearing
clothing made of synthetic materials. Wear cotton or cotton-blend
materials as much as possible because these do not store static
electric charges as much as synthetics.

3. Keep plastic, vinyl, and Styrofoam materials (such as plastic or
Styrofoam cups, cup holders, cigarette packages, cellophane
wrappers, vinyl books or folders, plastic bottles, and plastic ash trays)
away from the control, the modules, and the work area as much as
possible.

4. Do not remove any printed circuit board (PCB) from the control cabinet
unless absolutely necessary. If you must remove the PCB from the
control cabinet, follow these precautions:

m Verify the safe isolation from supply. All connectors have to be
unplugged.

E Do not touch any part of the PCB except the edges.

m Do not touch the electrical conductors, the connectors, or the
components with conductive devices or with your hands.

B When replacing a PCB, keep the new PCB in the plastic antistatic
protective bag it comes in until you are ready to install it.
Immediately after removing the old PCB from the control cabinet,
place it in the antistatic protective bag.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward manual 82715,
Guide for Handling and Protection of Electronic Controls, Printed Circuit
Boards, and Modules.

otherwise expressly undertaken.

© Woodward 2016. All Rights Reserved.
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IMPORTANT DEFINITIONS

Scope of Delivery

The delivery scope includes:

The transportation box

The protective device

The mounting nuts

The test report

ONONONONO,

The product DVD that includes the manuals and related documentation as well as the parameter
setting and evaluation software.

Please check the consignment for completeness on arrival (delivery note).
Please ascertain whether the type plate, connection diagram, type code and description of the device tally.

If you have any doubts please contact our Service Department (contact address to be found on the reverse of the
manual).
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IMPORTANT DEFINITIONS

Storage

The devices must not be stored outdoors. The storing facilities have to be sufficiently ventilated and must be dry
(see Technical Data).

Waste Disposal

This protective device contains a battery, and therefore it is labeled with the
following symbol according to the EU Directive 2006/66/EC:

_ Batteries can be harmful to the environment. Damaged or unusable batteries

must be disposed of in a container that is specially reserved for this purpose.
In general, appropriate local guidelines and regulations must be followed when
disposing of electrical devices and batteries.

Purpose of the Battery

The purpose of the battery is to buffer the real time clock in case of an outage of the power supply of the protective
device.

Removal of the Battery

The battery has to be soldered out or alternatively the contacts have to be pinched off.
Please see the product safety data sheet of the battery manufacturer for further information.

Manufacturer and Type of the Battery

Panasonic, Type BR2032 (http:/panasonic.net/ec/) or equivalent.
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Symbols
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IMPORTANT DEFINITIONS
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IMPORTANT DEFINITIONS

General Conventions

»Parameters are indicated by right and left double arrow heads and written in italic .«

»SIGNALS are indicated by right and left double arrow heads and small caps .«

[Paths are indicated by brackets.]

Software and Device names are written in italic.

Module and Instance (Element) names are displayed italic and underlined.

»Pushbuttons, Modes and Menu entries are indicated by right and left double arrow heads .«

1 2 3 Image References (Squares)
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Output Signal
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IMPORTANT DEFINITIONS

@ Input Signal
Output Signal Description / Diagram —®
(Symbol)
Prot.available Please Refer To Diagram: Prot (1)
Prot.available (as a signal sent via | Please Refer To Diagram: Prot (1R)
ProtCom to the remote protective only for line differential protection
device)
name . active Please Refer To Diagram: Blockings 2)
name . Blo TripCmd Please Refer To Diagram: Trip blockings (3)
name . active Please Refer To Diagram: Blockings (1)
(Phase Overcurrent Stages I[1] ... [n])
name . active (as a signal sent via  Please Refer To Diagram: Blockings (4R)
ProtCom to the remote protective only for line differential protection
device)
IH2 . Blo L1 Please Refer To Diagram: IH2 (5)
IH2 . Blo L2 Please Refer To Diagram: IH2 (6)
IH2 . Blo L3 Please Refer To Diagram: IH2 (7)
IH2 . Blo IG Please Refer To Diagram: IH2 (8)
name . Fault in projected direction | Please Refer To Diagram. direction decision phase overcurrent (9)
name . Fault in projected direction Flease Refer To Diagram: direction decision Earth fault (10)
CB . TripCB Please Refer To Diagram: CB (11)
VTS . Alarm Please Refer To Diagram: VTS (12a)
VTS . ExFF VT Please Refer To Diagram: VTS (12b)
VTS . Ex FF EVT Please Refer To Diagram: VTS (12¢)
name . Alarm Each alarm of a module (except from supervision modules but ( 14 )
including CBF) will lead to a general alarm (collective alarm).
name . Trip Each trip of an active, trip authorized protection module will lead ( 15 )
to a general trip.
name . TripCmd (15a)
(16)
name . Trip L1 ;:;a;:/; Zg)e;f/ atgpe.zctive, trip authorized protection module will lead ( 16a )
(16b)
(17)
name . Trip L2 ia:hg ;rr/]';;;f/ atgpajzctive, trip authorized protection module will lead (17a)
(17b)
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IMPORTANT DEFINITIONS

Output Signal Description / Diagram @
(Symbol)
(18)
. Each trip of an active, trip authorized protection module will lead
name . Trip L3 ‘ P : P p (18a)
‘0 a general trip.
(18b)
(19)
. Each trip of an active, trip authorized protection module will lead (192a)
name . TripCmd to a general trip. (19b)
(19¢)
name . TripCmd Each trip of an active, trip authorized protection module will lead (19d)
to a general trip.
name . Trip L1 Each trip of an active, trip authorized protection module will lead (20)
to a general trip.
name . Trip L2 Each trip of an active, trip authorized protection module will lead (21)
to a general trip.
name . Trip L3 Each trip of an active, trip authorized protection module will lead (22)
to a general trip.
name . Trip Each trip of an active, trip authorized protection module will lead (23)
to a general trip.
(24)
Each phase selective alarm of a module (I, IG, V, VX depending
name . Alarm L1 on the device type) will lead to a phase selective general alarm (24a)
(collective alarm).
(24b)
(25)
Each phase selective alarm of a module (I, IG, V, VX depending
name . Alarm L2 on the device type) will lead to a phase selective general alarm (25a)
(collective alarm).
(25b)
(26)
Each phase selective alarm of a module (I, IG, V, VX depending
name . Alarm L3 on the device type) will lead to a phase selective general alarm (26a)
(collective alarm).
(26b)
27)
(27a)
Each phase selective alarm of a module (I, IG, V, VX depending
name . Alarm on the device type) will lead to a phase selective general alarm (27b)
(collective alarm).
(27¢)
(27d)
name . Alarm L1 Each phase selective alarm of a module (I, IG, V, VX depending (28)
on the device type) will lead to a phase selective general alarm
(collective alarm).
name . Alarm L2 Each phase selective alarm of a module (I, IG, V, VX depending (29)
on the device type) will lead to a phase selective general alarm
(collective alarm).
23 MCDLV4 DOK-HB-MCDLV4-2E
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Output Signal Description / Diagram —®
(Symbol)
name . Alarm L3 Each phase selective alarm of a module (1, IG, V, VX depending (30)
on the device type) will lead fo a phase selective general alarm
(collective alarm).
name . Alarm Each phase selective alarm of a module (1, IG, V, VX depending (31)
on the device type) will lead to a phase selective general alarm
(collective alarm).
Prot . Blo TripCmd (32)
CB . Pos Please Refer To Diagram: CB.CB Manager (33)
CB . Pos ON Please Refer To Diagram: CB.CB Manager (34)
CB . Pos OFF Please Refer To Diagram: CB.CB Manager (35)
CB . Pos Indeterm Please Refer To Diagram: CB.CB Manager (36)
CB . Pos Disturb Please Refer To Diagram: CB.CB Manager (37)
LOP . LOP Blo Please Refer To Diagram: LOP.LOP Blo (38a)
LOP . ExFF VT Please Refer To Diagram: LOP.Ex FF VT (38b)
LOP . Ex FF EVT Please Refer To Diagram: LOP.Ex FF EVT (38¢)
Q->&V< . Decoupling Distributed Please Refer To Diagram: Q->&V/<.Decoupling Distributed (39)
Generator Generator
CTS . Alarm Please Refer To Diagram: CTS.Alarm (40)
SG.Prot ON Please Refer To Diagram: SG.Prot ON (41)
SG.ONCmd Please Refer To Diagram: SG.ON Cmd (42)
AnIn[1] . Value Please Refer To Diagram: Analog values (43)
AnIn[2] . Value Please Refer To Diagram: Analog values (44)
AnlIn[n] . Value Please Refer To Diagram: Analog values (45)
Trip Incomplete (Motor) Start (46)
Sequence
Q->&V< . active Please refer to diagram: Blocking (Q->&V<) (47)
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IMPORTANT DEFINITIONS

Access Level

(Please refer to chapter [Parameter\Access Level])

Read Only-Lv0

Prot-Lv1

Prot-Lv2

Control-Lv1

Control-Lv2

Supervisor-Lv3

Parameters can only be read within this level.

This level enables execution of Resets and Acknowledgements

This level enables modification of protection settings

This level enables control functions

This level enables modification of switchgear settings

This level provides full access (not limited) to all settings

Y D Y Y Y Y

82 AN AN B2 A A
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Load Reference Arrow System

Within the HighPROTEC the “Load Reference Arrow System” is used in principal. Generator protection relays are
working based on the “Generator Reference System”.
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Device

Device

MCDLV4

Device Planning

Planning of a device means to reduce the functional range to a degree that suits the protection task to be fulfilled,
i.e. the device shows only those functions you really need. If you, for example, deactivate the voltage protection
function, all parameter branches related to this function do not appear in the parameter tree any more. All
corresponding events, signals etc. will be deactivated too. By this the parameter trees become very transparent.
Planning also involves adjustment of all basic system data (frequency etc.).

_ But it has to be taken into account that by deactivating, for instance, protective

functions, you also change the functionality of the device. If you cancel the
directional feature of the overcurrent protections then the device no longer trips
in a directional way but merely in a non-directional way.

The manufacturer does not accept liability for any personal or material damage
as a result of wrong planning.

A planning service is also offered by Woodward Kempen GmbH.

_ Beware of inadvertent deactivating protective functions/modules

If you are deactivating modules within the device planning all parameters of
those modules will be set on default.

If you are activating one of these modules again all parameters of those
reactivated modules will be set on default.
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Device Configuration Parameters of the Device

‘ Parameter ‘ Description Options Default Menu path
Hardware Variant | Optional Hardware Extension »A« 8 digital inputs | 7 16 digital inputs | | [MCDLV4]
1 binary output relays, 13 binary output

»De 16 digital inputs | 'S
® 13 binary output relays,
»E« 24 digital inputs |
20 binary output relays
Hardware Variant | Optional Hardware Extension »0« Phase Current Phase Current [MCDLV4]
2 5A/MA, Ground Current | 5A/1A, Ground
5A/1A, Current 5A/1A
»1« Phase Current
® 5A/1A, Sensitive
Ground Current 5A/1A
Housing Mounting form »A« Flush mounting, Flush mounting  [MCDLV4]
»B« 19 inch mounting
® (semi-flush),
»H« Customized
Version 1,
»K« Customized
Version 2
Protection Protection communication interface »0« LC Fiber Optics, LC Fiber Optics  [MCDLV4]
communication »1« ST Fiber Optics
interface

X
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‘ Parameter

Communication

X

Description

Communication

Options
»A« Without,

»B« RS 485: Modbus
RTU | IEC 60870-5-103
| DNP RTU,

»C« Ethernet: Modbus
TCP | DNP UDP, TCP,

»D« Fiber Optics:
Profibus-DP,

»E« D-SUB: Profibus-
DP,

»F« Fiber Optics:
Modbus RTU | IEC
60870-5-103 | DNP
RTU,

»G« RS 485/D-SUB:
Modbus RTU | IEC
60870-5-103 | DNP
RTU,

»H« Ethernet;
IEC61850 | Modbus
TCP | DNP UDP, TCP,

»l« RS 485, Ethernet:
Modbus TCP, RTU |
DNP UDP, TCP, RTU,

»K« Ethernet/Fiber
Optics: [EC61850 |
Modbus TCP | DNP
UDP, TCP,

»L« Ethernet/Fiber
Optics: Modbus TCP |
DNP UDP, TCP,

»T« RS 485, Ethernet:
I[EC61850 | Modbus
TCP, RTU | DNP UDP,
TCP, RTU

Default

RS 485, Ethernet

I[EC61850 |
Modbus TCP,

RTU | DNP UDP,

TCP,RTU

Menu path

: [MCDLV4]

Printed Circuit
Board

X

Printed Circuit Board

»A« Standard,

»B« conformal coating

»A« Standard

[MCDLV4]
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Installation and Connection

Installation and Connection

Three-Side-View - 19”

NOTICE

Dependent on the connection method of the SCADA system used the needed
space (depth) differs. If, for instance, a D-Sub-Plug is used, it has to be added
to the depth dimension.

_ The three-side-view shown in this section is exclusively valid for
[£]

NOTICE

19” devices.
° | =y 1
A @%

(] . d
e o | ! —

212,70 4 xM2,5mm [71?27 ] [iiﬁ ]
— [3137 } — Schraube / screw — - ——

max. 206,50
179,50 _ [813 ] |

[707 ]

A

Ll s

i
D
D
1]

5 I =
198,12
(7,80 ]

—

—

3-Side-View B2 Housing (19” Devices). (All dimensions in mm, except dimensions in brackets [inch].)

30 MCDLV4 DOK-HB-MCDLV4-2E



Installation and Connection

The housing must be carefully grounded. Connect a ground cable (protective
earth, 4 to 6 mm? [AWG 11-9], tightening torque 1.7 Nm [15 Ib-in]) to the
housing, using the screw that is marked with the ground symbol (at the rear
side of the device).

Moreover, the power supply card needs a separate ground connection
(functional earth, min. 2.5 mm? [ AWG 13], tightening torque 0,56 — 0,79 Nm
[5-7 Ib-in]). See the “Terminal Marking” diagram in Section “DI-4 X — Power
Supply and Digital Inputs” to check for the correct terminal.

All grounding connections (i. e. protective and functional earth) must be low-
inductance, i. e. as short as possible, and national standards - if applicable —
must be followed.
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Installation and Connection

Three-Side-View - 8-Pushbutton Version

to the depth dimension.

NOTICE Dependent on the connection method of the SCADA system used the needed
space (depth) differs. If, for instance, a D-Sub-Plug is used, it has to be added

The installation diagram shown in this section is exclusively valid for devices
NOTICE with 8 pushbuttons at the front side of the HMI.
(INFO-, C-, OK-, CTRL-Pushbutton and 4 Softkeys (Pushbuttons)).

) —

183
[7.20 ]
161
[634 |
156
[6,14 ]

@%
R
=
212,70 182 9,48
[837 ] [717 ] 037 |
179,50 max. 206,50
(813 ]

[7.07 ] — =

| D=

-l

)

Il
D

[ [ [

T

3-Side-View B2 Housing (Devices with 8 Softkeys). (All dimensions in mm, except dimensions in brackets [inch].)

_ The housing must be carefully grounded. Connect a ground cable (protective earth,

4 to 6 mm? [AWG 11-9], tightening torque 1.7 Nm [15 Ib-in]) to the housing, using the
screw that is marked with the ground symbol (at the rear side of the device). Moreover,
the power supply card needs a separate ground connection (functional earth,
min. 2.5 mm? [£ AWG 13], tightening torque 0,56 — 0,79 Nm [5—7 Ib-in]). See the
“Terminal Marking” diagram in Section “DI-4 X” to check for the correct terminal.

All grounding connections (i. e. protective and functional earth) must be low-inductance,
i. e. as short as possible, and national standards - if applicable — must be followed.
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Installation and Connection

Installation Diagram 8-Pushbutton Version

NOTICE

Even when the auxiliary voltage is switched-off, unsafe voltages might remain
at the device connections.

The installation diagram shown in this section is exclusively valid for devices
with 8 pushbuttons at the front side of the HMI.
(INFO-, C-, OK-, CTRL-Pushbutton and 4 Softkeys (Pushbuttons)).

212,7

(8,37] Milimeters - Milimetry
197 [Inches - Cale}

[7,76]

184
[7.24]

<
6x 34,6
0,18
124,2 160 168,6 183
Frontplatte e s 4 - e , b
Frontplate [4.80][6,30] [6,64] [7,20]
Panel przedni \
< ¢
5

B2 Housing Door Cut-out (8-Pushbutton Version). (All dimensions in mm, except dimensions in brackets [inch].)

A CAUTION

The housing must be carefully grounded. Connect a ground cable
(protective earth, 4 to 6 mm? [AWG 11-9], tightening torque 1.7 Nm

[15 Ib-in]) to the housing, using the screw that is marked with the ground
symbol (at the rear side of the device).

Moreover, the power supply card needs a separate ground connection
(functional earth, min. 2.5 mm? [ AWG 13], tightening torque 0,56 —

0,79 Nm [5—7 Ib-in ]). See the “Terminal Marking” diagram in Section “DI-4
X — Power Supply and Digital Inputs” to check for the correct terminal.

All grounding connections (i. e. protective and functional earth) must be
low-inductance, i. e. as short as possible, and national standards — if
applicable — must be followed.

Be careful. Do not overtighten the mountings nuts of the relay

(M4 metric 4 mm). Check the torque by means of a torque wrench (1.7 Nm
[15 In-Ib]). Over-tightening the mounting nuts could cause personal injury or
damage the relay.
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Installation and Connection

Assembly Groups

In line with the customer’s requirement the devices are combined in a
modular way (in compliance with the order code). In each of the slots an
assembly-group may be integrated. In the following the terminal
assignment of the individual assembly-groups are shown. The exact
installation place of the individual modules can be learned from the

connection diagram fixed at the top of your device.

Middle Housing B2

slot1 slot2 slot3 slot4 slots slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] ] | | |
¥

Rear view of B2 housing
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Installation and Connection

Grounding

CAUTION

The housing must be carefully grounded. Connect a ground cable
(protective earth, 4 to 6 mm?2 [AWG 11-9], tightening torque 1.7 Nm

[15 Ib-in]) to the housing, using the screw that is marked with the ground
symbol (at the rear side of the device).

Moreover, the power supply card needs a separate ground connection
(functional earth, min. 2.5 mm? [ AWG 13], tightening torque 0,56 —

0,79 Nm [5-7 Ib-in]). See the “Terminal Marking” diagram in Section “DI-4
X — Power Supply and Digital Inputs” to check for the correct terminal.

All grounding connections (i. e. protective and functional earth) must be

low-inductance, i. e. as short as possible, and national standards - if
applicable — must be followed.

The devices are very sensitive to electro-static discharges.

35

MCDLV4 DOK-HB-MCDLV4-2E



Installation and Connection

Legend for Wiring Diagrams

In this legend designations of various device types are listed, e. g. transformer protection, motor protection,

generator protection, etc. Therefor it can occur that you will not find each designation on the wiring diagram of your

device.

Designation Meaning

FE Connection of functional earth

Power Supply Connection for auxiliary power supply

I L1 Phase current input L1

L2 Phase current input L2

IL3 Phase current input L3

IG Earth current input IG

L1 W1 Phase current input L1, winding side 1

L2 W1 Phase current input L2, winding side 1

I L3 W1 Phase current input L3, winding side 1

I G W1 Earth current input IG, winding side 1

L1 W2 Phase current input L1, winding side 2

L2 W2 Phase current input L2, winding side 2

L3 W2 Phase current input L3, winding side 2

I G W2 Earth current input IG, winding side 2

V L1 Phase voltage L1

VL2 Phase voltage L2

VL3 Phase voltage L3

V12 Phase to phase voltage V 12

V23 Phase to phase voltage V 23

V 31 Phase to phase voltage V 31

V X Forth voltage measuring input for measuring residual
voltage or for Synchro-check

BO Contact output, change over contact

NO Contact output, normally open

DI Digital input

COM Common connection of digital inputs

Out+ Analog output + (0/4...20 mA or 0...10 V)

IN- Analog input + (0/4...20 mA or 0...10 V)

N.C. Not connected

DO NOT USE Do not use

SC Self supervision contact

GND Ground
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Installation and Connection

Designation Meaning
HF SHIELD Connection cable shield
Fibre Connection Fibre optic connection

Only for use with external galvanic decoupled CTs. See Only for use with external galvanic decoupled CTs. See

chapter Current Transformers of the manual. chapter Current Transformers of the manual.
Caution Sensitive Current Inputs Caution Sensitive Current Inputs
Connection Diagram see specification Connection Diagram see specification
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Installation and Connection

Slot X1: Power Supply Card with Digital Inputs

slot1 slot2 slot3 slot4 slots slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
%)

Rear side of the device (Slots)

The type of power supply card and the number of digital inputs on it used in this slot is dependent on the ordered
device type. The different variants have a different scope of functions.

Available assembly groups in this slot:

m (DI8-X1): This assembly group comprises a wide-range power supply unit;
and two non-grouped digital inputs and six (6) digital inputs (grouped).

NOTICE The available combinations can be gathered from the ordering code.
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Installation and Connection

DI8-X Power Supply and Digital Inputs

_ Ensure the correct tightening torques.

0,3Nm
2.65 Ib-

in
_ 0,56-0,79Nm
ol 5-7 lbin

39 MCDLV4 DOK-HB-MCDLV4-2E



Installation and Connection

This assembly group comprises:

B a wide-range power supply unit
E 6 digital inputs, grouped

E 2 digital inputs, non-grouped

m Connector for the functional earth

Functional Earth

_ In addition to the grounding of the housing (protective earth, see Chapter
“Installation and Wiring”) there must be an additional ground cable
connected to the power supply card (functional earth, min. 2.5 mm?
[ AWG 13], tightening torque 0,56 — 0,79 Nm [5-7 I|b-in]).
Connect this ground cable to terminal No. 1, see the “Terminals” diagram
below.
All grounding connections (i. e. protective and functional earth) must be

low-inductance, i. e. as short as possible, and national standards — if
applicable — must be followed.

Auxiliary voltage supply

B The aux. voltage inputs (wide-range power supply unit) are non-polarized. The device could be provided with
AC or DC voltage.

Digital inputs

C AUTI O N For each digital input group the related voltage input range has to be
parameterized. Wrong switching thresholds can result in malfunctions/wrong
signal transfer times.

The digital inputs are provided with different switching thresholds (can be parameterized) (two AC and five DC input
ranges). For the six grouped (connected to common potential) inputs and the two non-grouped inputs the following
switching levels can be defined:

m 24V DC

m 48V DC/60V DC

®m 110V AC/DC

m 230V AC/DC

If a voltage >80% of the set switching threshold is applied at the digital input, the state change is recognized
(physically “17). If the voltage is below 40% of the set switching threshold, the device detects physically “0”.

When using DC supply, the negative potential has to be connected to the
CAUTION common terminal (COM1, COM2, COMS3 - please see the terminal marking).
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Installation and Connection

Terminals

Electro-mechanical assignment

X?.
1 [T Functional Earth
2 —L Power Supply
S oLk __.
4 ;e
5 —com
5o @
7 — com2
8 ?_DB__ﬁ_.
9 [— Cowms3
10 — COM
11 —DI3
12 +— Dl4
13 — DI5
14 — DI6
15 — DI7
16 ?_DES_ i
17 |— donotuse
18_|— donotuse
DI8P X
— | Functiondl Earth
L+ Power Supply

nc.

comt
DI ﬁ
cowe
D2 ﬁ

Ccovs

6 5 4 3 2

7

Ccovs

DI3

Di4

DI5

DI6

DI7

DI8

donot use
donot use

18 17 16 15 14 13 12 11 10 9 8

O000000000000000000[s]
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Installation and Connection

Slot X2: Relay Output Card

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
%

Rear side of the device (Slots)

The type of card in this slot is dependent on the ordered device type. The different variants have a different scope of

functions.

Available assembly groups in this slot:

m (RO-6 X2): Assembly Group with 6 Relay Outputs.

NOTICE The available combinations can be gathered from the ordering code.
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Installation and Connection

Binary Output Relays

The number of the binary output relay contacts is related to the type of the device or type code. The binary output
relays are potential-free change-over contacts. In chapter [Assignment/binary outputs] the assignment of the binary
output relays is specified. The changeable signals are listed in the »assignment list« which can be found in the
appendix.

_ Ensure the correct tightening torques.

0,3Nm
2.651b:

in ~ |
0,56-0,79 Nm
5-7 Ib-in

Please duly consider the current carrying capacity of the binary output relays.
CAU Tl O N Please refer to the Technical Data.
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Installation and Connection

Terminals

Electro-mechanical assignment

>
:O

oy
Q

3
N

2

N
N

NESNESNRRNEEN

ve}
O
a

-
w

—
Ny

-
(&)}

(UL

N
(o]

S
©] 3
>

1
8

BO1C

BO1 no.

B2 n.c.

BX2C

6 5 4 3 2

B2 no.

7

BB n.c.

BB C

B3 no.

BO4n.c.

BXC

BO4no.

BOGn.c.

BOGC

BOGno.

BO6n.c.

BO6C

18 17 16 15 14 13 12 11 10 9 8

BO6no.

CO00000000000000000[s]
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Installation and Connection

Slot X3: Current Transformer Measuring Inputs

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
§ %3

Rear side of the device (Slots)

This slot contains the current transformer measuring inputs. Depending on the order code, this might be a standard
current measuring card or a sensitive ground current measuring card.

Available assembly groups in this slot:

(T1-4 X3): Standard ground current measuring card.

(T1S-4 X3): Sensitive Ground current measuring card. The Technical data of the sensitive ground measuring
input deviate are different to the Technical Data of the phase current measuring inputs. Please refer to the
Technical Data.
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Installation and Connection

Tl X- Standard Phase and Ground Current Measuring Input Card

This measuring card is provided with 4 current measuring inputs: three for measuring the phase currents and one
for measuring of the earth current. Each of the current measuring inputs has a measuring input for 1 Aand 5 A.

The input for earth current measuring either can be connected to a cable-type current transformer or alternatively it

is possible to connect the summation current path of the phase current transformer to this input (Holmgreen
connection).

A DANGER Current transformers have to be earthed on their secondary side.

A DANGER :/r:;;r;:sting the secondary circuits of current transformers causes hazardous

The secondary side of the current transformers have to be short circuited

before the current circuit to the device is opened.

A DANGER The cur.rent measuring inpgts may e).(clusively Pe connected to current
measuring transformers (with galvanic separation).

m Do not interchange the inputs (1 A/5 A)

m Make sure the transformation ratios and the power of the CTs are
correctly rated. If the rating of the CTs is not right (overrated), then the
normal operational conditions may not be recognized. The pickup value
of the measuring unit amounts approx. 3% of the rated current of the
device. Also the CTs need a current greater than approx 3% of the
rated current to ensure sufficient accuracy. Example: For a 600 A CT
(primary current) any currents below 18 A cannot be detected any more.

m Overloading can result in destruction of the measuring inputs or faulty

signals. Overloading means that in case of a short-circuit the current-
carrying capacity of the measuring inputs could be exceeded.

Ensure the correct tightening torques.

46 MCDLV4 DOK-HB-MCDLV4-2E



Installation and Connection

1,35 Nm
11.91b:In

0,3 Nm
2.65Ib-In
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Installation and Connection

Terminals
X?.
1 1A
2 oA IL1
3 N
2 A
5 [A IL2
6 IN-
7 1A
8 A §|L3
g INT
10 pA
11 PA EIG
12 N
Electro-mechanical assignment
IL11A 1
- D 3 IL1-N
IL1-6A 2
I24A | 4
DG IL2-N
I26A | 5
IL31A 7
- Dg L3N
IL3-6A 8
1G1A | 10
— D12 IGN
IG-5A 11
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Installation and Connection

Current Transformers (CT)

Check the installation direction.

It is imperative that the secondary sides of measuring transformers be
A DANGER [l

A DANGER The cur.rent measuring inptljts may e).(clusively Pe connected to current
measuring transformers (with galvanic separation).

CT secondary circuits must always to be low burdened or short-circuited during
operation.

For current and voltage sensing function external wired and appropriate current
NOTICE oo
and voltage transformer shall be used, based on the required input
measurement ratings. Those devices provide the necessary insulation
functionality.

All current measuring inputs can be provided with 1 A or 5 A nominal. Make
sure that the wiring is correct.

Sensitive Ground Current Measurement

The proper use of sensitive current measuring inputs is the measurement of small currents like they could occur in
isolated and high resistance grounded networks.

Due to the sensitiveness of these measuring inputs don’t use them for the measurement of ground short circuit
currents like they occur in solidly earthed networks.

If a sensitive measuring input should be used for the measurement of ground short circuit currents, it has to be
ensured, that the measuring currents are transformed by a matching transformer according to the technical data of
the protective device.
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Installation and Connection

Current Transformer Connection Examples

U L 13
xX?
° 1 1A —
- I |— 2 PAIIE L
Py 3 N
J 4 A
= = |— 5 [AIIC |
IL1l N
< 6
[] 7 1A —
- 53— |— 8 [AJIE 3
! 9 N
12 o L
1 P36
12 [L-

/L3l —_

IGealc=IL1+IL2+IL3= IG

Three phase current measurement; In secondary =5 A.
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Installation and Connection

L1 L2 L3
X?.
° 1 1A
L1 — s
g' 2 IL1
3 N
hd 4 A
2 —p
I B - Ez
) 6 IN-
d 7 A
IL3'—»
¢ i
9
n2 10 1A
= 12 N
/L3l

Ring Core Type Current
Transformer: Measures the
ground current . (Sum of the three —

phase currents ). Canbe used for

measuring the earth current in .l_
isolated and compensated "
networks. Theshield is tobe

returned through the ring core %-'-

current transformer .

| 1
L.—._—. N IG cale = IL1 +1L2 +IL3

]7_ IG meas =1G

Three phase current measurement; In secondary =1 A.
Earth-current measuring via cable-type current transformer ; IGnom secondary = 1 A.

Warning!
The shielding at the dismantled end of the line has to be put through the cable -type current
transformer and has to be grounded at the cable side .
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Installation and Connection

L1 2

ILr—»

<+ L7

IL2—p

Jf ¢
4

— L2

IL3—>

L 3l

<+ L3

ja‘oooﬂoam-hwm—\ﬁ

—
N

FPEFEEREFPEREER

=
-

IL

S

IL

w

> |

Three phase current measurement; In secondary =5 A.
Earth-current measuring via Holmgreen-connection; IGnom secondary = 5 A.
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Installation and Connection

1 L2 L3

X2
. 1 1A
i L1— > 138
— 3 NS
o < LT 2 1A
- 22— 5 [PA3IE I
I 1l N
— 6
 — 12 7 1A
B 13— 5 1A 53
9 9 N-
/L2l -« I3 E 0 1A
¢ 12 N
< G
L3 =

Three phase current measurement; In secondary =1 A.
Earth-current measuring via Holmgreen-connection; IGnom secondary = 1 A.
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Installation and Connection

L1 L2 L3
X2.
U 1 1A
g_ i — 2 PA3u
3 N
-+ LT 2 1A
— 5 P
i1 6 N
) 2 —» 7 A
13— | 5 % Ea
9
L2 -« L3 10 1A
B 12 N
/L3l
Ring Core Type Current i
Transformer: Measures the —
ground current . (Sum of the .
three phase currents ). Can .I-
be used for measuring the " l
earth current inisolated and
compg';;tedlrr];waks .Tre §‘|' prmy
shieldis to be refurned . -
through the ring core current I IGcalc = IL1 + 1.2 + IL3
transformer.
i_ IGmeas=1G

Two phase current measurement (Open Delta); In secondary = 5 A.
Earth-current measuring via cable-type current transformer ; IGnom secondary = 5 A.

Warning!
The shielding at the dismantled end of the line has to be put through the cable -type current
transformer and has to be grounded at the cable side .
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Installation and Connection

1 L3 2
X?.
o 1 1A
i IL1—» 2 5A
3 IN-
. <+ LT 1A
4
i L3—p R
L 1l =y
o I3 7 A
B IL2—p 8 %
9 NS
L3 <+ [[2 10 1A
[ | 12 N
<« G
¥ =

Three phase current measurement; In secondary =1 A.
Earth-current measuring via Holmgreen-connection; IGnom secondary = 1 A.
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Installation and Connection

Slot X4: Voltage Transformer Measuring Inputs

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104

D
o

Rear side of the device (Slots)

This slot contains the voltage transformer measuring inputs.

Depending on the order code a variant is fitted that makes available 5 output relays in addition to the voltage

transformer measuring inputs.

Available assembly groups in this slot:

m (TU): Card with 4 voltage transformer measuring inputs.

B (TU-K5): Card with 4 voltage transformer measuring inputs and 5 output relays.

N 0 T’ c E The available combinations can be gathered from the ordering code.
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Installation and Connection

TUr X Voltage Measuring Inputs

The device is provided with 4 voltage measuring inputs: three for measuring the phase-to-phase voltages (»V72¢,
»V23« , »V/31«) or phase-to-neutral voltages (» VL 7«, »VL2«, »VL3«) and one for the measuring of the residual
voltage » VE«. With the field parameters the correct connection of the voltage measuring inputs has to be set:

B phase-to-neutral (star)
B phase-to-phase (Open Delta respectively V-Connection)

_ Ensure the correct tightening torques.

0,3Nm
2.65 |b:

in
0,56-0,79 Nm
5-7 Ib-in

The rotating field of your power supply system has to be taken in to account.
CAUTION Make sure that the transformer is wired correctly.

For the V-connection the parameter »VT con« has to be set to »phase-to-
phase«.

Please refer to the Technical Data.
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Installation and Connection

OR-5X - Output Relays

The Output Relays are potential-free contacts. In the Assignment/ Output Relays section, the assignment of the

Output Relays is specified. The changeable signals are listed in the Assignment List section.

_ Ensure the correct tightening torques.

CAUTION

0,56-0,79Nm
5-7 lbsin

Please carefully consider the current carrying capacity of the Output Relays.

Please refer to the Technical Data.
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Installation and Connection

Terminal Marking

Pin Assignment

X?.

1 -

> 13E e
3 —
13 V2
5 —
s13E Vi,
7 —

s 13lE W

190 " BO1
1; — BO2
N I
15 ——

16 BO4
1; — BO5
2]

|~ F—w11
| ~b—wL1.2
| @ l—w2.1
| vb—w22
| © — w31
| ©—w32
| ™~ F— V1.1
| o —vx1.2
2 e
g i_/_ BO2
g S_/ BO3
g i_/_ BO4
g i_/ BO5
2]
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Installation and Connection

Voltage Transformers
Check the installation direction of the VTs.

A DANGER It is imperative that the secondary sides of measuring transformers be

grounded.

N o T ’ C E For current and voltage sensing function external wired and appropriate current
and voltage transformer shall be used, based on the required input
measurement ratings. Those devices provide the necessary insulation
functionality.

Check of the Voltage Measuring Values

Connect a three-phase measuring voltage equal to the rated voltage to the relay.
NOTICE Take connection of the measuring transformers (star connection/open delta
connection) duly into account.

Now adjust voltage values in the nominal voltage range with the corresponding nominal frequency which are not
likely to cause overvoltage- or undervoltage trips.

Compare the values shown in the device display with the readings of the measuring instruments. The deviation
must be according to the technical data.

When r.m.s. value measuring instruments are used, higher deviations can arise
NOTICE § . ; . one

if the fed voltage has a very high harmonic content. Since the device is

provided with a filter for the harmonics, only the fundamental oscillation is

evaluated (exception: thermal protection functions). If, however, a r.m.s. value
forming measuring instrument is used, the harmonics are also measured.
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Installation and Connection

Wiring Examples of the Voltage Transformers

U 2 13 |
|
N ! 222" L1 X1?'
[ , LA/
om! rYY\. W12 MLZ — § 3' VL12
[
N i
L~ Wz
s i e
vi23 a W1 V2 s ¢ 6
! + T BEw
W1
w2
W3

Three-phase voltage measurement - wiring of the measurement inputs : "star-connection”

61 MCDLV4 DOK-HB-MCDLV4-2E



Installation and Connection

1

V12

V31

VL23

W1

vz

W3

Ei3

3

3 v

3

X2.
oYY L 1
w3r >
o e M1z 12 3
| — 2
. e M2 13 5
N s

w1 viz' vL3'
< 7

L 2

7 8

Three-phase voltage measurement - wiring of the measurement inputs: "star-connection"
Measurement of the residual voltage VG via auxilliary windings (e-n) "broken delta"
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Installation and Connection

L1 L2 L3 |
|
| X2
a'aaY ¥ L1 -
| e 3
ra'a'a Il a'a'g¥ Az L2 l_ 3 £ v
| 4 3 VL23
il e 23 13 l_ 5 Ly
W12 | 6 3' VL31
.23 ! _
w31 '_T_ ; 3E v
w1
w2
VL

Three-phase voltage measurement - wiring of the measurement inputs : "delta-connection”

A

Notice!

Calculation of the residual voltage VG is not possible
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Installation and Connection

L1 L2 L3

|
|
X?.
& 'fYY\! 22 8Y L1 1 _
| S e 'a's T o'2'aN M L2 3 — L2
| — 2 3' VL23
el A M 5 —
= | ——rE T
vL23 | VLT VIL.2' VL3’
VL31 2N Vet | ; 3IE w
w1
w2
w3

*=* Availability dependent on
device type

Three-phase voltage measurement - wiring of the measurement inputs : "star-connection".
Fourth measuring input for measuring a synchronisation voltage .
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L1 L2 L3

[ ]
Y

[ ]
Y

[ ]
—

VL12
VL23

VL1

vz

W3

L1

%

w1z

VL31'

3E iz

VL23'

3E Vs

3E s

3

N

(oo N e N IS, B I~ IOV I G I

Three-phase voltage measurement - wiring of the measurement inputs : "delta-connection”
Measurement of the residual voltage VG via auxilliary windings (e-n) "broken delta"
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Installation and Connection

3 v

3E v

3E v

L1 2 L3 |
|
. | .
ot
| wiz 12 [
>r— |
| w23 13 []
ug | i I
1123
131 !

oowoum-hww—\?\(y

3E

Two-phase voltage measurement - wiring of the measuring inputs: "Open

Delta"
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Installation and Connection

Slot X5: Multi Input — Output Card

slot1 slot2 slot3 slot4 slot5 slot6

X1 X2 X3 X4 X5 X6

]

X100 X101 X102 X103 X104

@
o

Rear side of the device (Slots)

The type of card in this slot is dependent on the ordered device type. The different variants have a different scope of
functions.

Available assembly groups in this slot:

m (RO-6 X5): Assembly Group with 6 Relay Outputs. This card in Slot X5 is identical to the one in Slot X2.

m (DI8-OR4 X5): Assembly Group with 8 Digital Inputs and 4 Output Relays.

The available combinations can be gathered from the ordering code.
NOTICE vel nat g g
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Installation and Connection

DI8 X - Digital Inputs

This module is provided with 8 grouped digital inputs.

In chapter [Device parameter/Digital Inputs] the assignment of the digital inputs is specified.

_ Ensure the correct tightening torques.

0,56-0,79 Nm
5-7 Ib-in

CAUT'ON When using DC supply, the negative potential has to be connected to the
common terminal (COM1, COM2, COM3 - please see the terminal marking).

For each digital input group the related voltage input range has to be
CAUTION parameterized. Wrong switching thresholds can result in
malfunctions/wrong signal transfer times.

NOTICE Via the >.>assignment list« the states of the digital inputs are assigned to the
module inputs (e.g. I[1]).

The digital inputs are provided with different switching thresholds (can be parameterized) (two AC and five DC input
ranges). For each group the following switching thresholds can be defined:

m 24V DC

m 48V DC/60V DC

m 110V AC/DC

m 230V AC/DC

If a voltage >80% of the set switching threshold is applied at the digital input, the state change is recognized
(physically “17). If the voltage is below 40% of the set switching threshold, the device detects physically “0”.
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Installation and Connection

OR-4X - Output Relays

The Output Relays are potential-free make contacts. In the Assignment / Output Relays section, the assignment of

the Output Relays is specified. The changeable signals are listed in the Assignment List section.

_ Ensure the correct tightening torques.

0,56-0,79 Nm
5-7 Ib-in

Please refer to the Technical Data.

Please carefully consider the current carrying capacity of the Output Relays.
CAUTION Y ing capacity put Relay
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Installation and Connection

Terminal Marking

Pin Assignment

>
~

FINNNNNN

S|alo|o|~No|a|s|w| ]2

-
N

-
w

14

DL

1

NNNNNIIR

U lJ\ U U

18 17 16 15 14 13 1211 10 9 8 7 6 5 4 3 2

CI000000000000000000[s]

DI1
DI2
DI3
Dl4
DI5
DI6
DI7
DI8
comt
com

BO1

BO2

BO3

BO4

DI
DI2
DI3
Dl4
DI5
DI6
DI7
DI8
com
comM1

BO1

BO2

BO3

BO4
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Installation and Connection

Slot X6: Multi Input — Output Card

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
%)

Rear side of the device (Slots)

The type of card in this slot is dependent on the ordered device type. The different variants have a different scope of
functions.

Available assembly groups in this slot:

m (DI8-OR4 X6): Assembly Group with 8 Digital Inputs and 4 Output Relays. This card in Slot X6 is identical to the

NOTICE The available combinations can be gathered from the ordering code.

one in Slot X5.
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Installation and Connection

Digital Inputs

This module is provided with 8 grouped digital inputs.
In chapter [Device parameter/Digital Inputs] the assignment of the digital inputs is specified.

_ Ensure the correct tightening torques.

0,3Nm
2.65 Ib-

in
0,56-0,79 Nm
5-7 Ib-in

CAUT'ON When using DC supply, the negative potential has to be connected to the
common terminal (COM1, COM2, COM3 - please see the terminal marking).

For each digital input group the related voltage input range has to be
CAUTION parameterized. Wrong switching thresholds can result in
malfunctions/wrong signal transfer times.

NOTICE Via the >.>assignment list« the states of the digital inputs are assigned to the
module inputs (e.g. I[1]).

The digital inputs are provided with different switching thresholds (can be parameterized) (two AC and five DC input
ranges). For each group the following switching thresholds can be defined:

m 24V DC

H 48V DC/60V DC

m 110V AC/DC

m 230V AC/DC

If a voltage >80% of the set switching threshold is applied at the digital input, the state change is recognized
(physically “17). If the voltage is below 40% of the set switching threshold, the device detects physically “0”.
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Installation and Connection

Terminal Marking

Electro-mechanical assignment

X?.

1 — DN

2 |—obp

3 |—DB

4 — D4

5 [— DIk

6 [— Dl6

7 —DI7

8 [— DB

9 — coMm1
10 |—nc
11 —nc
12 +—nc
13 —nc
14 —nc
15 —nc
16 —nc
17 —nc
18 —nc
DI-8 X

1

— Nn.cC.

— n.c.

— n.c.

— n.cC.

— n.c.

18 17 16 15 14 13 1211 10 9 8 7 6 5 4 3 2

— n.cC.

S000000000000000000|sl
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Installation and Connection

Slot X100: Ethernet Interface

slot1 slot2 slot3 slot4 slots slot6
X1 X2 X3 X4 X5 X6
AX100 X101 X102 X103 X104
<&

Rear side of the device (Slots)

An Ethernet interface may be available depending on the device type ordered.

NOTICE The available combinations can be gathered from the ordering code.
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Installation and Connection

Ethernet - RJ45

Terminals
+ | + |
2R3 ¢ g ¢
\ | |/
MCDLV4 DOK-HB-MCDLV4-2E
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Installation and Connection

Slot X102: Protection Communication

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
%)

Rear side of the device (Slots)

The Protection Communication interface is available in slot X102.

Available assembly groups in this slot:

m Fiber optics interface for the ProtCom (Protection Communication) module.
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Installation and Connection

Protection Communication via Fiber Optic

Fiber Optic (LC Connector for Long-Distance Protection Communication ) *

Fibre connection / LWL
RxD TxD

A CAUTION

After plugging in the LC connector for the Long-Distance Protection
Communication, fasten the metal protecting cap.

The tightening torque for the screw is 0.3 Nm [2.65 Ib-in]).

Fiber Optic (ST Connector) *

* Availability depends on order options
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Installation and Connection

Slot X103: Data Communication

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 ~ X102 X103 X104
%)

Rear side of the device (Slots)

The data communication interface in the X103 slot is dependent on the ordered device type. The scope of functions
is dependent on the type of data communication interface.

Available assembly groups in this slot:

RS485 Terminals for Modbus, DNP and IEC
Fiber Optics Interface for Modbus, DNP and IEC

Fiber Optics Interface for Profibus

D-SUB Interface for Modbus, DNP and IEC
D-SUB Interface for Profibus

Fiber Optics Interface for Ethernet

NOTICE The available combinations can be gathered from the ordering code.
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Installation and Connection

Modbus® RTU / IEC 60870-5-103 via RS485

_ Ensure the correct tightening torques.

123456/0)

e e e e

0,3 Nm
2.65Ib:In

0,23 Nm
2.03 Ib-In

RS485

Protective Relay
+5V GND

C}EI
o
! 1200

P

N
56002
6  H——n
HF Shield

— (N[ (WO

RS485 — Electro-mechanical assignment

Protective Relay

+5V GND
R1=560 0 ||R1 g, [|F
R2=120 O ]

—1°]]

[T HF Shield

o|[ JHF—

NI TP
W[ JIN
ad [
o]

N 0 T ’ C E The Modbus® / IEC 60870-5-103 connection cable must be shielded. The
shielding has to be fixed at the screw beneath the interface at the rear side of
the device.

The communication is halfduplex.
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Installation and Connection

Wiring example, Device in the middle of the bus

Protective Relay

+5V GND

R1=560 Q [[R1 R1
R2=120 O R2
4

—s|J [ [J
2 3
|

ET HF Shield

o| I HF——

=[]

i
5

Wiring example, Device at the end of the bus
(setting wire jumpers to activate the integrated Terminal Resistor)

Protective Relay

\Y N

@)

+
(@]

R1=560 Q |[|R1
R2=120 Q R2

5

ET HF Shield

NI
N| ]
w|[]
Bl
ol —=
o| ] HF—

[
[]
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Installation and Connection

Shielding Options (2-wire + Shield)

5 B
a z 6 2
Eozf -+
000000 ©
1 2 3 4 5 6

Shield at bus master side
connected to earth termination
resistors used

&

53 53
o z £ A 5 z £ g
P—‘mzP—‘SLi—-Hj\—L— FaozPFEQ8kE- \—L—
Jooooole 000000 ©
12 3 4 5 6 12 3 4 5 6

Shield at bus device side

connected to earth termination

resistors used

Shielding Options (3-wire + Shield)

2.20F

——‘Tr al -:Lr

A
5] ©

[o]
— |[TRP
» [ |TRN

ol ] [P
w| []|N
o| ] [Common
o | [ pF Shield

AN
©
<+

Shield at bus master side

connected to earth termination
resistors used

(s

Shield at bus device side

connected to earth termination

resistors used

Shield at bus master side
connected to earth termination
resistors not used

53 5 3
o z E6 2 o z EBH 20
»n—:azF-‘G“f,—4\—L— En.zES“;-—-f\_L_
O00000E © 0000006 ©
1.2 3 4 5 6 1 2 3 4 5 6

©

N\
-+

Shield at bus master side

connected to earth termination
resistors not used

2.20F
(intemnal)

4 L

N
Common
o| ] \HF Shield
1

Shield at bus device side
connected to earth termination
resistors not used

22nF

p
N
TR-N
o | ] |Common
o | [ \HF Shield
iR
|_

Shield at bus device side
connected to earth termination
resistors not used
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Installation and Connection

Profibus DP/ Modbus® RTU / IEC 60870-5-103 via fibre optic

Fibre Optic
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Installation and Connection

Modbus® RTU / IEC 60870-5-103 via D-SUB

D-SuUB

Electro-mechanical assignment

D-SUB assignment - bushing

1 Earthing/shielding

3RxD TxD - P: High-Level

4 RTS-signal

5DGND: Ground, neg. Potential of aux voltage supply
6 VP: pos. Potential of the aux voltage supply

8RxD TxD - N: Low-Level

N 0 T ’ C E The connection cable must be shielded.
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Installation and Connection

Profibus DP via D-SUB

D-SuUB

Electro-mechanical assignment

D-SUB assignment - bushing

1 Earthing/shielding

3RxD TxD - P: High-Level

4 RTS-signal

5DGND: Ground, neg. Potential of aux voltage supply
6 VP: pos. Potential of the aux voltage supply

8RxD TxD - N: Low-Level

NOTICE The connection cable must be shielded. The shielding has to be fixed at the
screw which is marked with the ground symbol at the back side of the device.
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Installation and Connection

Profibus DP/ Modbus® RTU / IEC 60870-5-103 via fibre optic

Fibre Optic
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Installation and Connection

Ethernet / TCP/IP via Fiber Optics

Fiber Optics - FO

A CAUTION

Fibre connection / LWL
RxD TxD

After plugging in the LC connector, fasten the metal protecting cap.

The tightening torque for the screw is 0.3 Nm [2.65 Ib-in]).
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Installation and Connection

Slot X104: IRIG-B00X and Supervision Contact

slot1 slot2 slot3 slot4 slot5 slot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
%)

Rear side of the device (Slots)

This comprises the IRIG-B0O0X and the System contact (Supervision Contact).
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Installation and Connection

Self-Supervision Contact (SC)/Life-Contact and IRIG-BO0X

_ Ensure the correct tightening torques.

0,55 Nm
4.87 Ib-In

0,3 Nm
2.65 Ib-In

Terminal

— IRIG-B+
— IRIG-B-
3\‘

1
2
3
4
5

X104

Electro-mechanical assignment

]
N =N

IRIG-B+
IRIG-B
SCn.c.
SC n.o.

SCC

The Self-Supervision Contact (SC relay)/Life-Contact cannot be configured. The system contact is a changeover
contact that picks up when the device is free from internal faults. While the device is booting up, the Self-
Supervision Contact (SC relay)/Life-Contact remains dropped-off (unenergized). As soon as the system is properly
started (and protection is active), the Self-Supervision Contact (SC relay)/Life-Contact picks up and the assigned
LED (System OK) is activated accordingly (please refer to the Self Supervision chapter).
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Installation and Connection

PC Interface - X120

USB (Mini-B)

USB-Interface for
Parameter Setting and

Evaluation Software -
X120

B1, B2 und B3 Housing
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Navigation - Operation

Navigation - Operation

The following illustration applies fo protective devices with a small display:

WOODWARD

High PFRROTEC EEE

© O © © ¢
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Navigation - Operation

The following illustration applies to protective devices with a large display:

A SYSTEM

WOODWARD
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Navigation - Operation

LEDs group A
(left)

LED »System
OK«

Display

LEDs group B
(right)

Messages inform you about
operational conditions, system
data or other device particulars.
They additionally provide you
with information regarding
failures and functioning of the
device as well as other states of
the device and the equipment.

Alarm signals can be freely
allocated to LEDs out of the
»assignment list«.

An overview about all alarm
signals available in the device
can be obtained from the
»ASSIGNMENT LIST« which can be
found in the appendix.

Should LED »System OK« flash
red during operation, contact the
Service Dept. immediately.

Via the display you can read-out
operational data and edit
parameters.

Messages inform you about
operational conditions, system
data or other device particulars.
They additionally provide you
with information regarding
failures and functioning of the
device as well as other states of
the device and the equipment.

Alarm signals can be freely
allocated to LEDs out of the
»assignment list« .

An overview about all alarm
signals available in the device
can be obtained from the
»assignment list« which can be
found in the appendix.

m o

The function of the
»SOFTKEYS« are contextual.
On the bottom line of the display
the present function is
displayed/symbolized.

Possible functions are:
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Navigation - Operation

E Navigation

m Parameter
decrement/increment.

m Scrolling up/down a menu
page

B Moving to a digit

m Change into the parameter
setting mode »wrench

symbol«.
6 INFO Key Looking through the present
m (Signals/Messa | LED assignment. The direct
ges) select key can be actuated at
any time.

If the INFO key is actuated
once, the »LEFT LED SIGNALS«
are inserted, if the INFO key is
actuated again, the »RiGHT LED
SIGNALS« are inserted. If the

INFO key is actuated again you
will leave the LED menu.

Here only the first assignments
of the LEDs will be shown. Every
three seconds the »SOFTKEY s«
will be shown (flashing).

Displaying the multiple
Assignments

If the INFO-Button is pressed
only the first assignments of any
LED is shown. Every three
seconds the »SOFTKEYs« will
be shown (flashing).

If there is more than one signal
assigned to a LED (indicated by
three dots) you can check the
state of the multiple
assignments if you proceed as
follows.

In order to show all (multiple)
assignments select a LED by

means of the »SOFTKEYs«
»up« and »down«

Via the »Softkey« »right« call up
a Submenu of this LED that
gives you detailed information
on the state of all signals
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Navigation - Operation

assigned to this LED. An arrow
symbol points to the LED whose
assignments are currently
displayed.

Via the »SOFTKEYs« »up« and
»down« you can call up the
next / previous LED.

In order to leave the LED menu
press the »SOFTKEY « »left«
multiple times.

7 »C Key« To abort changes and to
acknowledge messages.

In order to reset please press
the Softkey »wrench« and enter
the password.

The reset menu can be left by
pressing the Softkey »Arrow-
left«

8 USB Interface  Connection to software Smart
(Smart view view is done via the USB
ConneCtion) interface.

9 »OK Key« When using the »OK« key
m parameter changes are
temporarily stored. If the »OK«
key is pressed again, those

changes are stored definitely.

10 »CTRL Key«* Direct Access to the Control
CTRL Menu.

*=Not for all devices available.
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Navigation - Operation

Basic Menu Control

The graphic user interface is equivalent to a hierarchical structured menu tree. For access to the individual
submenus the »SOFTKEYS«/Navigation Keys are used. The function of the »SOFTKEYS« can be found as symbol
in the footer of the display.

Description

E Via »SOFTKEY « »up« you will come to the prior menu point/one parameter up by scrolling
upwards.

m Via »SOFTKEY « »left« you will go one step back.

E Via »SOFTKEY « »down« you will change to the next menu point/one parameter down by
scrolling downwards.

B Via »SOFTKEY « »right« you will come to a submenu.

B Via »SOFTKEY « »Top of list« you will jump directly to the top of a list.
m Via »SOFTKEY « »Bottom of list« you will jump directly to the end of a list.

Via »SOFTKEY « »+«the related digit will be incremented. (Continuous pressure -> fast).

m Via »SOFTKEY « »-«the related digit will be decremented. (Continuous pressure -> fast)

m Via »SOFTKEY « »left« you will go one digit to the left.

m Via »SOFTKEY « »right« you will go one digit to the right.

B Via »SOFTKEY « »Parameter setting« you will call up the parameter setting mode.

E Via »SOFTKEY « »Parameter setting« you will call up the parameter setting mode. Password
authorization required.

B Via »SOFTKEY « »delete« data will be deleted.

m Fast forward scrolling is possible via »SOFTKEY « »Fast forward«

g
EEEE RN EEREERRL
<

|

B Fast backward scrolling is possible via »SOFTKEY « »Fast backward«

In order to return to the main menu, just keep pressing the Softkey » Arrow-Left« until you arrive at the »main
menuy.
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Input, Output and LED Settings

Input, Output and LED Settings

Configuration of the Digital Inputs

Set the following parameters for each of the digital inputs:

m »Nominal voltage«

m »Debouncing time«: A state change will only be adopted by the digital input after the debouncing time has

expired.

B »inverting« (where necessary)

DI Slot X.DI x

Debouncing time

Inverting
inactive
Inverting active
Nom voltage
Input Signal o

t 0

—

CAUTION

CAUTION

State of the digital input

The debouncing time will be started each time the state of the input signal

alternates.

In addition to the debouncing time that can be set via software, there is always
a hardware debouncing time (approx 12 ms) that cannot be turned of.
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Input, Output and LED Settings

Assignment of Digital Inputs

There are two options available in order to determine where a Digital Input should be assigned to.

Option Option
@ 2

Input

Device Para/digital input

Input

Option 1 — Assigning a Digital Input onto one or mutliple modules.

Adding an assignment:
Within menu [Device Parameter\Digital Inputs] Digital Inputs can be assigned onto one or multiple targets.

Call up the Digital Input (Arrow right on the DI). Click on the Softkey »Parameter Setting/Wrench« . Click on
»Add« and assign a target. Assign where required additional targets.

Deleting an assignment:
Select as described above a Digital Input that should be edited at the HMI.

Call up the assignments of the Digital Input (Arrow-right on the DI) and select the assignment that should be
removed/deleted (Please note, this has to marked with the cursor). The assignment can now be deleted at
the HMI by means of the Softkey » Parameter setting« and selection of » remove«. Confirm the parameter
setting update.

— Connecting a Module Input with a Digital Input

Call a module. Within this module assign a Digital Input onto a module input. Example: A protection module
should be blocked depending on the state of a Digital Input.. For this assign onto the blocking input within the
Global Parameters the Digital Input (e.g. Ex Blo 1).
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Input, Output and LED Settings

Checking the Assignments of a Digital Input

In order to check the targets that a Digital Input is assigned to please proceed as follows:

Call up menu [Device Parameter\Digital Inputs].

Navigate to the Digital Input that should be checked.

At the HMI:

A multiple assignment, that means if a Digital Input is used more than once (if it is assigned to multiple targets), this

will be indicated by an ”...” behind a Digital Input. Call up this Digital Input by Softkey »Arrow right« in order to see
the list of targets of this Digital Input.

98 MCDLV4 DOK-HB-MCDLV4-2E



Input, Output and LED Settings

DI-8P X

DI Slot X1

Device Parameters of the Digital Inputs on DI-8P X

‘ Parameter Description Setting range Default Menu path
Nom voltage Nominal voltage of the digital inputs 24V DC, 24V DC [Device Para
48V DC, [Digital Inputs
@@ 60V DC, /DI Slot X1
110 V DC, /Group 1]
230V DC,
110 V AC,
230 VAC
Inverting 1 Inverting the input signals. inactive, inactive [Device Para
active [Digital Inputs

X

Debouncing time 1

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be

no debouncing
time,

no debouncing
time

/DI Slot X1
I/Group 1]
[Device Para

[Digital Inputs

® misinterpreted. 20 ms, /DI Slot X1
50 ms, /Group 1]
100 ms
Nom voltage Nominal voltage of the digital inputs 24V DC, 24V DC [Device Para
48 V DC, [Digital Inputs
@@ 60V DC, /DI Slot X1
110V DC, IGroup 2]
230V DC,
110 V AC,
230 VAC
Inverting 2 Inverting the input signals. inactive, inactive [Device Para
active [Digital Inputs

X

Debouncing time 2

X

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

no debouncing
time,

20 ms,
50 ms,
100 ms

no debouncing
time

/DI Slot X1
IGroup 2]
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 2]
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‘ Parameter

Nom voltage

X

Inverting 3

X

Debouncing time 3

X

Inverting 4

X

Description

Nominal voltage of the digital inputs

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

Setting range
24V DC,
48V DC,

60 V DC,
110V DC,
230V DC,
110 VAC,
230 VAC
inactive,

active

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

Default

24V DC

inactive

no debouncing
time

inactive

Menu path
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

Debouncing time 4

X

Inverting 5

X

Debouncing time 5

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

no debouncing
time

inactive

no debouncing
time

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]
[Device Para

[Digital Inputs

® misinterpreted. 20 ms, /DI Slot X1
S0 ms, IGroup 3]
100 ms

Inverting 6 Inverting the input signals. inactive, inactive [Device Para
active [Digital Inputs

X

/DI Slot X1
IGroup 3]

100

MCDLV4

DOK-HB-MCDLV4-2E



Input, Output and LED Settings

‘ Parameter

Debouncing time 6

X

Inverting 7

X

Debouncing time 7

X

Inverting 8

X

Debouncing time 8

X

Description

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted. 8

Setting range

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

20 ms,
50 ms,
100 ms

Default

no debouncing
time

inactive

no debouncing
time

inactive

no debouncing
time

Menu path
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]

[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]
[Device Para
[Digital Inputs
/DI Slot X1
IGroup 3]
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Signals of the Digital Inputs on DI-8P X

Signal
DI1
DI 2
DI3
DI 4
DI5
DI 6
DI7
DI 8

Description

Signal:
Signal:
Signal:
Signal:
Signal:
Signal:
Signal:
Signal:

Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
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DI-8 X

DI Slot X5 DI Slot X6

Device Parameters of the Digital Inputs on DI-8 X

‘ Parameter Description Setting range Default Menu path
Nom voltage Nominal voltage of the digital inputs 24V DC, 24V DC [Device Para
48V DC, [Digital Inputs
@ 60V DC, /DI Slot X5
110 V DC, /Group 1]
230V DC,
110 V AC,
230 VAC
Inverting 1 Inverting the input signals. inactive, inactive [Device Para
active [Digital Inputs

X

Debouncing time 1 ' A change of the state of a digital input will only be

recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be

® misinterpreted.

Inverting 2

X

Debouncing time 2

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

no debouncing
time

inactive

no debouncing
time

/DI Slot X5
I/Group 1]
[Device Para
[Digital Inputs
/DI Slot X5
/Group 1]

[Device Para
[Digital Inputs
/DI Slot X5
I/Group 1]
[Device Para

[Digital Inputs

® misinterpreted. 20 ms, /DI Slot X5
50 ms, IGroup 1]
100 ms

Inverting 3 Inverting the input signals. inactive, inactive [Device Para
active [Digital Inputs

X

Debouncing time 3 A change of the state of a digital input will only be
recognized after the debouncing time has expired

(become effective). Thus, transient signals will not be

® misinterpreted.

no debouncing
time,

20 ms,
50 ms,
100 ms

no debouncing
time

/DI Slot X5
/Group 1]
[Device Para
[Digital Inputs
/DI Slot X5
Group 1]
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‘ Parameter

Inverting 4

X

Description

Inverting the input signals.

Setting range
inactive,

active

Default

inactive

Menu path
[Device Para
[Digital Inputs
/DI Slot X5
Group 1]

Debouncing time 4

X

Inverting 5

X

Debouncing time 5

X

Inverting 6

X

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time

inactive

no debouncing
time

inactive

[Device Para
[Digital Inputs
/DI Slot X5
IGroup 1]

[Device Para
[Digital Inputs
/DI Slot X5
IGroup 1]
[Device Para
[Digital Inputs
/DI Slot X5
I/Group 1]

[Device Para
[Digital Inputs
/DI Slot X5
IGroup 1]

Debouncing time 6

X

Inverting 7

X

Debouncing time 7

X

Inverting 8

X

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

A change of the state of a digital input will only be
recognized after the debouncing time has expired
(become effective). Thus, transient signals will not be
misinterpreted.

Inverting the input signals.

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time,

20 ms,
50 ms,
100 ms
inactive,

active

no debouncing
time

inactive

no debouncing
time

inactive

[Device Para
[Digital Inputs
/DI Slot X5
/Group 1]

[Device Para
[Digital Inputs
/DI Slot X5
/Group 1]
[Device Para
[Digital Inputs
/DI Slot X5
/Group 1]

[Device Para
[Digital Inputs
/DI Slot X5
I/Group 1]
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‘ Parameter

Description

Debouncing time 8 ' A change of the state of a digital input will only be
recognized after the debouncing time has expired

X

(become effective). Thus, transient signals will not be

misinterpreted. 8

Setting range

no debouncing
time,

20 ms,
50 ms,
100 ms

Default

no debouncing
time

Menu path
[Device Para
[Digital Inputs
/DI Slot X5
Group 1]
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Signals of the Digital Inputs on DI-8 X

Signal
DI1
DI 2
DI3
DI 4
DI5
DI 6
DI7
DI 8

Description

Signal:
Signal:
Signal:
Signal:
Signal:
Signal:
Signal:
Signal:

Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
Digital Input
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Output Relays Settings

The conditions of module outputs and signals/protective functions (such as reverse interlocking) can be passed by
means of alarm relays. The alarm relays are potential-free contacts (which can be used as opening or closing
contact). Each alarm relay can be assigned up to 7 functions out of the »assignment list«.

Set the following parameters for each of the binary output relays:
- Up to 7 signals from the »assignment list« (OR-connected)
- Each of the assigned signals can be inverted.
- The (collective) state of the binary output relay can be inverted (open or closed circuit current principle)

- By the Operating Mode it can be determined whether the relay output works in working current or closed-
circuit principle.

«  »latched« active or inactive

B »lafched = inactive«:
If the latching function is »inactive«, the alarm relay respectively the alarm contact will adopt the
state of those alarms that were assigned.

B »lafched = active«
If the »latching function« is »active«, the state of the alarm relay respectively alarm contact that was
set by the alarms will be stored.

The alarm relay can only be acknowledged after reset of those signals that had initiated
setting of the relay and after expiry of the minimum retention time.

« »Hold time«: At signal changes, the minimal latching time ensures that the relay will be maintained picked-
up or released for at least this period.
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C AUTI O N If binary outputs are parameterized »Latched=active«, they will keep (return
into) their position even if there is a break within the power supply.

If binary output relays are parameterized »Latched=acfive«, The binary output
will also retain, if the binary output is reprogrammed in another way. This
applies also if »Latched is set to inacfive«. Resetting a binary output that has
latched a signal will always require an acknowledgement.

NOTICE The »System OK Relay« (watchdog) cannot be configured.

Acknowledgment options

Binary output relays can be acknowledged:

m Via the push-button »C« at the operating panel.

m Each binary output relay can be acknowledged by a signal of the »assignment list« (If » Lafched is active«).

m Via the module »Ex Acknowledge« all binary output relays can be acknowledged at once, if the signal for
external acknowledgement that was selected from the »assignment list« becomes true. (e.g the state of a digital
input).

m Via SCADA, all output relays can be acknowledged at once.

Relay output contacts can be set by force or disarmed (for commisioning support,
please refer to the ,,Service/Disarming the Output Relay Contacts* and

»Service/Forcing the Output Relay Contacts“ sections).
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Input, Output and LED Settings

System Contact

The System OK alarm relay (SC) is the devices »LIFE CONTACT. lts installation location depends on the housing
type. Please refer to the wiring diagram of the device (WDC-contact).

The System-OK relay (SC) cannot be parameterized. The system contact is an operating current contact that picks-
up, when the device is free from internal faults. While the device is booting up, the System OK relay (SC) remains
dropped-off. As soon as the system was duly started up, the relay picks up and the assigned LED is activated
accordingly (please refer to chapter Self Supervision).
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OR-6 X

BO Slot X2 .BO Slot X5

Direct Commands of OR-6 X
‘ Parameter Description Setting range Default
DISARMED This is the second step, after the "DISARMED Ctrl" has  inactive, inactive

X

Force all Outs

X

Force OR1

X

Force OR2

X

Force OR3

X

been activated, that is required to DISARM the relay
outputs. This will DISARM those output relays that are
currently not latched and that are not on “hold” by a
pending minimum hold time. CAUTION! RELAYS
DISARMED in order to safely perform maintenance
while eliminating the risk of taking an entire process off-
line. (Note: Zone Interlocking and Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the
relays are ARMED AGAIN after maintenance.

active

Only available if: DISARMED Ctrl = active

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state. Forcing all outputs relays of an entire

assembly group is superior to forcing a single output

relay.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

Menu path
[Service

[Test (Prot inhibit)
IDISARMED

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

111

MCDLV4

DOK-HB-MCDLV4-2E



Input, Output and LED Settings

‘ Parameter
Force OR4

X

Force OR5

X

Force OR6

X

Description

By means of this function the normal Output Relay
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de-
energized" state.

By means of this function the normal Output Relay
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de-
energized" state.

By means of this function the normal Output Relay
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de-
energized" state.

Setting range
Normal,
De-Energized,

Energized

Normal,
De-Energized,

Energized

Normal,
De-Energized,

Energized

Device Parameters of the Binary Output Relays on OR-6 X

‘ Parameter

Operating Mode

X

t-hold

X

t-Off Delay

X

Latched

X

Description

Operating Mode

To clearly identify the state transition of a binary output
relay, the "new state" is being hold, at least for the
duration of the hold time.

Switch Off Delay

Defines whether the Relay Output will be latched when
it picks up.

Setting range

Working current
principle,

Closed-circuit
principle

0.00 - 300.00s

0.00 - 300.00s

inactive,

active

Default

Normal

Normal

Normal

Default

Working current

principle

0.00s

0.00s

inactive

Menu path
[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X2]

Menu path
[Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
@ acknowledgement-signal is only gffective if the /BO Slot X2
parameter "Latched" is set to active. 1BO 1]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 1 Assignment 1..n, Assignment  BO Slot X2: [Device Para
List SG[1].TripCmd Binary Outputs
® BO Slot X5: -.- /BO Slot X2
/BO 1]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 1]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 1]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 1]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 1]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 1]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 1]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 7 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X2
/BO 1]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 1]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
% g:%i?;:"cun BO Slot X2
/BO 2
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
relay,. the "new state'.' is being hold, at least for the Binary Outputs
duration of the hold time.
X BO Slot X2
/BO 2
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‘ Parameter Description Setting range Default Menu path
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X2
/BO 2]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X2
/BO 2
Acknowledgement | Acknowledgement Signal - An acknowledgement signal | 1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
® acknowledgement-sjgnal is only gffective if the /BO Slot X2
parameter "Latched" is set to active. /80 2]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active /Binary Outputs
@ /BO Slot X2
/BO 2
Assignment 1 Assignment 1..n, Assignment  BO Slot X2: [Device Para
List Prot.Alarm Binary Outputs
® BO Slot X5: -.- 1BO Slot X2
/BO 2]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 2]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 2]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 2
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‘ Parameter Description Setting range Default Menu path
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 2
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 2]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 2]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2
Assignment 6 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X2
/BO 2]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 2]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 2
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2

116

DOK-HB-MCDLV4-2E



Input, Output and LED Settings

‘ Parameter Description Setting range Default Menu path
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
Closed-circuit
@ orinciple /BO Slot X2
/BO 3]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the Bi Outout
duration of the hold time. inary LUtputs
@ /BO Slot X2
/BO 3]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
® /BO Slot X2
/BO 3]
Latched Defines whether the Relay Output will be latched when | inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X2
/BO 3]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lulp
® acknowledgement-signal is only effective if the /BO Slot X2
parameter "Latched" is set to active. 18O 3]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
A active [Binary Outputs
can be programmed (Conjunction).
X /BO Slot X2
/BO 3]
Assignment 1 Assignment 1..n, Assignment  BO Slot X2: [Device Para
List SG[1].ON Cmd Binary Outputs
/BO 3]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 3]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 3]

117

DOK-HB-MCDLV4-2E



Input, Output and LED Settings

‘ Parameter Description Setting range Default Menu path
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 3]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 3]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 3]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 3]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 3]
Assignment 5 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X2
/BO 3]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 3]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 3]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 3]
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‘ Parameter Description Setting range Default Menu path
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 3]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 3]
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle Binary Outputs
% Closed-cirouit BO Slot X2
principle
/BO 4]
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the /Binarv Outouts
duration of the hold time. ry Lutpu
@ /BO Slot X2
/BO 4]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X2
/BO 4]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active /Binary Outputs
® /BO Slot X2
/BO 4]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal | 1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lutp
® acknowledgement-signal is only effective if the /BO Slot X2
parameter "Latched" is set to active. /B0 4)
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
o active [Binary Outputs
can be programmed (Conjunction).
® /BO Slot X2
/BO 4]
Assignment 1 Assignment 1..n, Assignment  BO Slot X2: [Device Para
List SG[1].0FF Cmd Binary Outputs
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 4]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 4]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 4]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 4]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 4]
Assignment 4 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X2
/BO 4]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 4]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 4]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 4]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 4]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 4]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 4]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
% g:ﬁi?;;'m“'t /BO Slot X2
/BO 5]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
Lelay,_ the "new state'l' is being hold, at least for the /Binary Outputs
uration of the hold time.
® /BO Slot X2
/BO 5]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
® /BO Slot X2
/BO 5]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X2
/BO 5]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
® acknowledgement—signal is only gﬁective if the /BO Slot X2
parameter "Latched" is set to active. /B0 5)

Only available if: Latched = active
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‘ Parameter Description Setting range Default Menu path
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active /Binary Qutputs
@ /BO Slot X2
/BO 5]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 5]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 5]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 5]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 5]
Assignment 3 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X2
/BO 5]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 5]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 5]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 5]
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‘ Parameter Description Setting range Default Menu path
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 5]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 5]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 5]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 5]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 5]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X2
/BO 5]
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle Binary Outputs
% gr'i‘r’i?;fm““ BO Slot X2
/BO 6]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
Lelay,. the "new state'.' is being hold, at least for the Binary Outputs
uration of the hold time.
@ /BO Slot X2
/BO 6]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X2
/BO 6]
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‘ Parameter Description Setting range Default Menu path
Latched Defines whether the Relay Output will be latched when | inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X2
/BO 6]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
@ acknowledgement-signal is only gffective if the /BO Slot X2
parameter "Latched" is set to active. 1BO 6]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active IBinary Outputs
@ /BO Slot X2
/BO 6]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 6]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 6]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 6]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X2
/BO 6]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 6]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 6]
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‘ Parameter Description Setting range Default Menu path
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 6]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 6]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 6]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 6]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X2
/BO 6]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X2
/BO 6]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X2
/BO 6]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 6]
DISARMED Citrl Enables anq Qisableg the disarming of the relay inactive, inactive [Service
o, el e 1 o S s 0 s s i
® "DISARMED" for the second step. /DISARMED
/BO Slot X2]
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‘ Parameter Description Setting range Default Menu path

Disarm Mode CAUTION! RELAYS DISARMED in order to safely permanent, permanent [Service
perform maintenance yvhlle eI|mI|nat|ng the r|§k. of taking timeout est (Prot inhibit)
an entire process off-line. (Note: The Supervision
@ Contact cannot be disarmed). YOU MUST ENSURE IDISARMED
that the relays are ARMED AGAIN after maintenance.

/BO Slot X2]
t-Timeout DISARM | The relays will be armed again after expiring of this 0.00 - 300.00s 0.03s [Service
time. Test (Prot inhibit)
(X) Only available if: Mode = Timeout DISARM /DISARMED
/BO Slot X2]
Force Mode By means of this function the normal Output Relay permanent, permanent [Service
States can be overwritten (forced) in case that the . I
timeout [Test (Prot inhibit)

Relay is not in a disarmed state. The relays can be set
@ from normal operation (relay works according to the [Force OR

assigned signals) to "force energized" or "force de-

energized" state. /BO Slot X2]

t-Timeout Force The Output State will be set by force for the duration of ' 0.00 - 300.00s 0.03s [Service
this time. That means for the duration of this time the est (Prot inhibit
Output Relay does not show the state of the signals
® that are assigned on it. [Force OR

Only available if: Mode = Timeout DISARM /BO Slot X2]
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Input States of the Binary Output Relays on OR-6 X

Name Description Assignment via

BO1.1 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

BO1.2 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

BO1.3 Module input state: Assignment [Device Para

[Binary Outputs
/BO Slot X2
/BO 1]

BO1.4 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

BO1.5 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

BO1.6 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

BO1.7 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 1]

Ack signal BO 1 Module input state: Acknowledgement signal for the binary [Device Para
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired. /BO Slot X2

/BO 1]

BO2.1 Module input state: Assignment [Device Para

[Binary Outputs

[Binary Outputs
/BO Slot X2
/BO 2]
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Name
BO2.2

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

BO2.3

BO2.4

BO2.5

BO2.6

BO2.7

Ack signal BO 2

BO3.1

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

BO3.2

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]
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Name
B03.3

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

BO3.4

BO3.5

BO3.6

BO3.7

Ack signal BO 3

BO4.1

BO4.2

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

BO4.3

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]
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Name
BO4 4

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

BO4.5

BO4.6

BO4.7

Ack signal BO 4

BO5.1

B05.2

B05.3

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 8]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 8]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]

BO5.4

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]
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Name
BO5.5

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]

B05.6

BO5.7

Ack signal BO 5

BO6.1

BO6.2

B06.3

BO6.4

Module input state: Assignment

Module input state: Assignment

Module input state; Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 5]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

[Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

B06.5

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X2
/BO 6]
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Name Description Assignment via

BO6.6 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

BOG6.7 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X2
/BO 6]

Ack signal BO 6 Module input state:; Acknowledgement signal for the binary [Device Para
output relay. If latching is sgt to activg, the binar.y.c.)utput relay /Binary Outputs
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired. /BO Slot X2

/BO 6]
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Signals of the Binary Output Relays on OR-6 X

Signal Description

BO 1 Signal: Binary Output Relay

BO?2 Signal: Binary Output Relay

BO3 Signal: Binary Output Relay

BO 4 Signal: Binary Output Relay

BOS5 Signal: Binary Output Relay

BO6 Signal: Binary Output Relay

DISARMED! Signal: CAUTION! RELAYS DISARMED in order to safely perform maintenance while

eliminating the risk of taking an entire process off-line. (Note: The Self Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the relays are ARMED AGAIN after
maintenance

Outs forced Signal: The State of at least one Relay Output has been set by force. That means that the
state of at least one Relay is forced and hence does not show the state of the assigned
signals.
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OR-5 X

BO Slot X4

Direct Commands of OR-5 X

‘ Parameter Description Setting range Default
DISARMED This is the second step, after the "DISARMED Ctrl" has  inactive, inactive

X

Force all Outs

X

Force OR1

X

Force OR2

X

Force OR3

X

been activated, that is required to DISARM the relay
outputs. This will DISARM those output relays that are
currently not latched and that are not on “hold” by a
pending minimum hold time. CAUTION! RELAYS
DISARMED in order to safely perform maintenance
while eliminating the risk of taking an entire process off-
line. (Note: Zone Interlocking and Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the
relays are ARMED AGAIN after maintenance.

active

Only available if: DISARMED Ctrl = active

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state. Forcing all outputs relays of an entire

assembly group is superior to forcing a single output

relay.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

Menu path
[Service

[Test (Prot inhibit)
IDISARMED

/BO Slot X4]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X4]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X4]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X4]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X4]
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‘ Parameter Description Setting range Default Menu path
Force OR4 By means of this function the normal Output Relay Normal, Normal [Service
State can be overw.ntten (forced). The relay can be set De-Energized, est (Prot inhibit)
from normal operation (relay works according to the
@ assigned signals) to "force energized" or "force de- Energized [Force OR
energized" state. BO Slot X4]
Force OR5 By means of this function the normal Output Relay Normal, Normal [Service
State can be overw.rltten (forced). The relay can be set De-Energized, est (Prot inhibit)
from normal operation (relay works according to the
® assigned signals) to "force energized" or "force de- Energized [Force OR
energized" state. BO Slot X4]
Device Parameters of the Binary Output Relays on OR-5 X
‘ Parameter Description Setting range Default Menu path
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle /Binary Outputs
® Clpsgd-0|rCU|t 1BO Slot X4
principle
/BO 1]
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the /Binarv Outouts
duration of the hold time. ry Lutpu
@ /BO Slot X4
/BO 1]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X4
/BO 1]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
® /BO Slot X4
/BO 1]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lutp
® acknowledgement-signal is only effective if the /BO Slot X4
parameter "Latched" is set to active. BO 1]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
A active [Binary Outputs
can be programmed (Conjunction).
® /BO Slot X4
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 1]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 1]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 1]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 1]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 1]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X4
/BO 1]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 1]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 1]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 1]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 1]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 1]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 1]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 1]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle /Binary Outputs
% gr'i‘:]i?;frc“" BO Slot X4
/BO 2]
t-hold To clearly identify the state transition of a binary output  0.00 - 300.00s 0.00s [Device Para
Lelay,. the "new state'.' is being hold, at least for the /Binary Outputs
uration of the hold time.
® /BO Slot X4
/BO 2]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X4
/BO 2
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X4
/BO 2
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‘ Parameter Description Setting range Default Menu path
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
@ acknowledgement-signal is only gffective if the /BO Slot X4
parameter "Latched" is set to active. 1BO 2]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active Binary Outputs
@ /BO Slot X4
/BO 2]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 2
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 2
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 2]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 2]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 2]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 2]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 2
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‘ Parameter Description Setting range Default Menu path
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 2]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 2
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 2]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 2]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 2
Assignment 7 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X4
/BO 2]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 2]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
% g:%i?;:"cun BO Slot X4
/BO 3]
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
relay,. the "new state'.' is being hold, at least for the Binary Outputs
duration of the hold time.
0% BO Slot X4
/BO 3]
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‘ Parameter Description Setting range Default Menu path
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X4
/BO 3]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X4
/BO 3]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal | 1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
® acknowledgement-sjgnal is only gffective if the /BO Slot X4
parameter "Latched" is set to active. 180 3]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active /Binary Outputs
@ /BO Slot X4
/BO 3]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 3]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 3]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 3]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 3]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 3]
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‘ Parameter Description Setting range Default Menu path
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 3]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 3]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 3]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 3]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 3]
Assignment 6 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X4
/BO 3]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 3]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 3]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 3]
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‘ Parameter Description Setting range Default Menu path
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
Closed-circuit
@ orinciple /BO Slot X4
/BO 4]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the Bi Outout
duration of the hold time. inary LUtputs
@ /BO Slot X4
/BO 4]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
® /BO Slot X4
/BO 4]
Latched Defines whether the Relay Output will be latched when | inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X4
/BO 4]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lulp
® acknowledgement-signal is only effective if the /BO Slot X4
parameter "Latched" is set to active. 1BO 4]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
A active [Binary Outputs
can be programmed (Conjunction).
X BO St X4
BO 4]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
X JBO Slot X4
/BO 4]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 4]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 4]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 4]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 4]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 4]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 4]
Assignment 5 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X4
/BO 4]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 4]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 4]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 4]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 4]
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle Binary Outputs
% Closed-cirouit BO Slot X4
principle
/BO 5]
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the /Binarv Outouts
duration of the hold time. ry Lutpu
@ /BO Slot X4
/BO 5]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X4
/BO 5]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active /Binary Outputs
® /BO Slot X4
/BO 5]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal | 1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lutp
® acknowledgement-signal is only effective if the /BO Slot X4
parameter "Latched" is set to active. /B0 5)
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
o active [Binary Outputs
can be programmed (Conjunction).
® /BO Slot X4
/BO 5]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 5]
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‘ Parameter Description Setting range Default Menu path
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 5]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 5]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 5]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 5]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 5]
Assignment 4 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X4
/BO 5]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X4
/BO 5]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 5]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 5]
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‘ Parameter Description Setting range Default Menu path
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X4
/BO 5]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 5]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X4
/BO 5]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X4
/BO 5]
DISARMED Ctrl Enables and disables the disarming of the relay inactive, inactive [Service
oduat, T s sl sl S s o i s i
® "DISARMED" for the second step. /DISARMED
/BO Slot X4]
Disarm Mode CAUTION! RELAYS DISARMED in order to safely permanent, permanent [Service
o e e g 1 09 s i
®  Immmmm
' /BO Slot X4]
t-Timeout DISARM | The relays will be armed again after expiring of this 0.00 - 300.00s 0.03s [Service
fime. Test (Prot inhibit)
® Only available if: Mode = Timeout DISARM IDISARMED
/BO Slot X4]
Force Mode By means of this function the normal Output Relay permanent, permanent [Service
gtateslcan bg ovemritten (forced) in case that the imeout est (Prot inhibit)
elay is not in a disarmed state. The relays can be set
® cesgned Sgnae) o forco anrgzed o 11 do- rore
energgized" gtate. ’ /BO Slot X4]
t-Timeout Force The Output State will be set by force for the duration of ' 0.00 - 300.00s 0.03s [Service
this time. That means for the duration of this ti.me the est (Prot inhibit)
Output Relay does not show the state of the signals
@ that are assigned on it. [Force OR
/BO Slot X4]

Only available if: Mode = Timeout DISARM
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Input States of the Binary Output Relays on OR-5 X

Name
BO1.1

BO1.2

BO1.3

BO1.4

Description

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

BO1.5

BO1.6

BO1.7

Ack signal BO 1

BO2.1

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state; Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 1]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]
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Name
BO2.2

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

BO2.3

BO2.4

BO2.5

BO2.6

BO2.7

Ack signal BO 2

BO3.1

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

BO3.2

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]
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Name
B03.3

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

BO3.4

BO3.5

BO3.6

BO3.7

Ack signal BO 3

BO4.1

BO4.2

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

BO4.3

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]
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Name
BO4 4

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

BO4.5

BO4.6

BO4.7

Ack signal BO 4

BO5.1

B05.2

B05.3

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 8]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 8]

[Device Para
[Binary Outputs
/BO Slot X4
/BO 5]

BO5.4

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X4
/BO 5]
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Name Description Assignment via

BO5.5 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X4
/BO 5]

BO5.6 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X4
/BO 5]

BO5.7 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X4
/BO 5]

Ack signal BO 5 Module input state: Acknowledgemgnt signa.l for the binary [Device Para
oty g s oo i, s I OUBAESY v
setting are fallen back and the hold time is expired. /BO Slot X4

/BO 5]

Signals of the Binary Output Relays on OR-5 X

Signal Description

BO 1 Signal: Binary Output Relay

BO2 Signal: Binary Output Relay

BO3 Signal: Binary Output Relay

BO 4 Signal: Binary Output Relay

BO5 Signal: Binary Output Relay

DISARMED! Signal: CAUTION! RELAYS DISARMED in order to safely perform maintenance while
eliminating the risk of taking an entire process off-line. (Note: The Self Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the relays are ARMED AGAIN after
maintenance

Outs forced Signal: The State of at least one Relay Output has been set by force. That means that the
state of at least one Relay is forced and hence does not show the state of the assigned
signals.
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OR-4 X

BO Slot X5 .BO Slot X6

Direct Commands of OR- 4 X

‘ Parameter
DISARMED

X

Force all Outs

X

Force OR1

X

Force OR2

X

Force OR3

X

Description Setting range Default

This is the second step, after the "DISARMED Ctrl" has  inactive, inactive
been activated, that is required to DISARM the relay
outputs. This will DISARM those output relays that are
currently not latched and that are not on “hold” by a
pending minimum hold time. CAUTION! RELAYS
DISARMED in order to safely perform maintenance
while eliminating the risk of taking an entire process off-
line. (Note: Zone Interlocking and Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the
relays are ARMED AGAIN after maintenance.

active

Only available if: DISARMED Ctrl = active

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state. Forcing all outputs relays of an entire

assembly group is superior to forcing a single output

relay.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

By means of this function the normal Output Relay Normal, Normal
State can be overwritten (forced). The relay can be set
from normal operation (relay works according to the
assigned signals) to "force energized" or "force de- Energized
energized" state.

De-Energized,

Menu path
[Service

[Test (Prot inhibit)
IDISARMED

/BO Slot X5]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X5]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X5]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X5]

[Service

[Test (Prot inhibit)
[Force OR

/BO Slot X5]
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‘ Parameter Description Setting range Default Menu path
Force OR4 By means of this function the normal Output Relay Normal, Normal [Service
State can be overw.ntten (forced). The relay can be set De-Energized, est (Prot inhibit)
from normal operation (relay works according to the
@ assigned signals) to "force energized" or "force de- Energized [Force OR
energized" state. BO Slot X5]
Device Parameters of the Binary Output Relays on OR- 4 X
‘ Parameter Description Setting range Default Menu path
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle /Binary Outputs
% Closed-cirouit BO Slot X5
principle
/BO 1]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
relay, the "new state" is being hold, at least for the /Binarv Outouts
duration of the hold time. ry Lutpu
@ /BO Slot X5
/BO 1]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X5
/BO 1]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
® /BO Slot X5
/BO 1]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledges the corresponding binary output List /Binarv Outouts
relay) can be assigned to each output relay. The ry Lutp
® acknowledgement-signal is only effective if the /BO Slot X5
parameter "Latched" is set to active. BO 1]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
A active [Binary Outputs
can be programmed (Conjunction).
® /BO Slot X5
/BO 1]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 1]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 1]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 1]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 1]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 1]
Assignment 4 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X5
/BO 1]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 1]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 1]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 1]
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‘ Parameter Description Setting range Default Menu path
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 1]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 1]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 1]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 1]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
0 g:%i?;;‘“’“'t BO Slot X5
/BO 2
t-hold To clearly identify the state transition of a binary output ' 0.00 - 300.00s 0.00s [Device Para
Lelay,_ the "new state'l' is being hold, at least for the /Binary Outputs
uration of the hold time.
® /BO Slot X5
/BO 2]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
® /BO Slot X5
/BO 2]
Latched Defines whether the Relay Output will be latched when  inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X5
/BO 2
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
® acknowledgement—signal is only gﬁective if the /BO Slot X5
parameter "Latched" is set to active. /802

Only available if: Latched = active
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‘ Parameter Description Setting range Default Menu path
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active /Binary Qutputs
@ /BO Slot X5
/BO 2]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 2
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 2]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 2]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 2
Assignment 3 Assignment 1..n, Assignment [Device Para
List /Binary Outputs
® /BO Slot X5
/BO 2]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 2]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 2
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 2
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‘ Parameter Description Setting range Default Menu path
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 2]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 2
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 2]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 2]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 2
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X5
/BO 2]
Operating Mode Operating Mode Working current Working current  [Device Para
principle, principle Binary Outputs
% gr'i‘r’i?;fm““ BO Slot X5
/BO 3]
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
Lelay,. the "new state'.' is being hold, at least for the Binary Outputs
uration of the hold time.
@ /BO Slot X5
/BO 3]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X5
/BO 3]
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‘ Parameter Description Setting range Default Menu path
Latched Defines whether the Relay Output will be latched when | inactive, inactive [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X5
/BO 3]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal  1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
@ acknowledgement-signal is only gffective if the /BO Slot X5
parameter "Latched" is set to active. 18O 3]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active IBinary Outputs
® /BO Slot X5
/BO 3]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 3]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 3]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 3]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 3]
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 3]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 3]
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‘ Parameter Description Setting range Default Menu path
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 3]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 3]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 3]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 3]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 3]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X5
/BO 3]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 3]
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 3]
Operating Mode Operating Mode Working current Working current | [Device Para
principle, principle Binary Outputs
0 g;i?;:irc“it BO Slot X5
/BO 4]
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‘ Parameter Description Setting range Default Menu path
t-hold To clearly identify the state transition of a binary output | 0.00 - 300.00s 0.00s [Device Para
reIay,. the "new state'.' is being hold, at least for the Binary Outputs
duration of the hold time.
@ /BO Slot X5
/BO 4]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X5
/BO 4]
Latched Defines whether the Relay Output will be latched when | inactive, inactive [Device Para
it picks up. active [Binary Outputs
® /BO Slot X5
/BO 4]
Acknowledgement | Acknowledgement Signal - An acknowledgement signal | 1..n, Assignment [Device Para
(that acknowledggs the corresponding binary output List Binary Outputs
relay) can be assigned to each output relay. The
® acknowledgement—signal is only gffective if the /BO Slot X5
parameter "Latched" is set to active. 1BO 4]
Only available if: Latched = active
Inverting Inverting of the collective signal (OR-gate/disjunction).  inactive, inactive [Device Para
In combination with inverted input signals an AND-gate . .
can be programmed (Conjunction). active [Binary Outputs
@ /BO Slot X5
/BO 4]
Assignment 1 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 4]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 4]
Assignment 2 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 4]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Assignment 3 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 4]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 4]
Assignment 4 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 4]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 4]
Assignment 5 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 4]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active /Binary Outputs
® /BO Slot X5
/BO 4]
Assignment 6 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
® /BO Slot X5
/BO 4]
Inverting 6 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X5
/BO 4]
Assignment 7 Assignment 1..n, Assignment [Device Para
List [Binary Outputs
@ /BO Slot X5
/BO 4]
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‘ Parameter Description Setting range Default Menu path
Inverting 7 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
® /BO Slot X5
/BO 4]
DISARMED Ctrl Enables and disables the disarming of the relay inactive, inactive [Service
outputs. This is the first step of a two step process, to . I
inhibit the operation or the relay outputs. Please refer to active Mest (Prot inhibit)
@ "DISARMED" for the second step. IDISARMED
/BO Slot X5]
Disarm Mode CAUTION! RELAYS DISARMED in order to safely permanent, permanent [Service
perform maintenance whlle eI|m.|nat|ng the r|§k. of taking fimeout est (Prot inhibit
an entire process off-line. (Note: The Supervision
® Contact cannot be disarmed). YOU MUST ENSURE IDISARMED
that the relays are ARMED AGAIN after maintenance. BO Slot X5]
t-Timeout DISARM | The relays will be armed again after expiring of this 0.00 - 300.00s 0.03s [Service
time. est (Prot inhibit)
® Only available if: Mode = Timeout DISARM IDISARMED
/BO Slot X5]
Force Mode By means of this function the normal Output Relay permanent, permanent [Service
States can be overwritten (forced) in case that the imeout est (Prot inhibit)
Relay is not in a disarmed state. The relays can be set
® from normal operation (relay works according to the IForce OR
assigned signals) to "force energized" or "force de-
energized" state. /BO Slot X5]
t-Timeout Force The Output State will be set by force for the duration of | 0.00 - 300.00s 0.03s [Service
this time. That means for the duration of this time the est (Prot inhibit)
Output Relay does not show the state of the signals
@ that are assigned on it. [Force OR
/BO Slot X5]

Only available if: Mode = Timeout DISARM
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Input States of the Binary Output Relays on OR- 4 X

Name Description Assignment via

BO1.1 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

BO1.2 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

BO1.3 Module input state: Assignment [Device Para

[Binary Outputs
/BO Slot X5
/BO 1]

BO1.4 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

BO1.5 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

BO1.6 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

BO1.7 Module input state: Assignment [Device Para
[Binary Outputs
/BO Slot X5
/BO 1]

Ack signal BO 1 Module input state: Acknowledgement signal for the binary [Device Para
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired. /BO Slot X5

/BO 1]

BO2.1 Module input state: Assignment [Device Para

[Binary Outputs

[Binary Outputs
/BO Slot X5
/BO 2]
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Name
BO2.2

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

BO2.3

BO2.4

BO2.5

BO2.6

BO2.7

Ack signal BO 2

BO3.1

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 2]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

BO3.2

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

164

MCDLV4

DOK-HB-MCDLV4-2E



Input, Output and LED Settings

Name
B03.3

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

BO3.4

BO3.5

BO3.6

BO3.7

Ack signal BO 3

BO4.1

BO4.2

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

Module input state: Assignment

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 3]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

BO4.3

Module input state: Assignment

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]
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Name
BO4 4

Description

Module input state: Assignment

Assignment via
[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

BO4.5

BO4.6

BO4.7

Ack signal BO 4

Module input state: Assignment

Module input state: Assignment

Module input state: Assignment

Module input state: Acknowledgement signal for the binary
output relay. If latching is set to active, the binary output relay
can only be acknowledged if those signals that initiated the
setting are fallen back and the hold time is expired.

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]

[Device Para
[Binary Outputs
/BO Slot X5
/BO 4]
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Signals of the Binary Output Relays on OR- 4 X

Signal Description

BO 1 Signal: Binary Output Relay

BO?2 Signal: Binary Output Relay

BO3 Signal: Binary Output Relay

BO 4 Signal: Binary Output Relay

DISARMED! Signal: CAUTION! RELAYS DISARMED in order to safely perform maintenance while

eliminating the risk of taking an entire process off-line. (Note: The Self Supervision Contact
cannot be disarmed). YOU MUST ENSURE that the relays are ARMED AGAIN after
maintenance

Outs forced Signal: The State of at least one Relay Output has been set by force. That means that the
state of at least one Relay is forced and hence does not show the state of the assigned
signals.
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Global Protection Parameters of the LED Module

LEDs group A .LEDs group B

‘ Parameter
Latched

X

Ack signal

X

LED active color

X

LED inactive color

X

Assignment 1

X

Inverting 1

X

Assignment 2

X

Inverting 2

X

Description

Defines whether the LED will be latched when it picks
up.

Acknowledgement signal for the LED. If latching is set
to active the LED can only be acknowledged if those
signals that initiated the setting are no longer present.

Dependency Only available if: Latched = active

The LED lights up in this color if the state of the OR-
assignment of the signals is true.

The LED lights up in this color if the state of the OR-
assignment of the signals is untrue.

Assignment

Inverting of the state of the assigned signal.

Assignment

Inverting of the state of the assigned signal.

Setting range
inactive,

active

1..n, Assignment
List

green,
red,

red flash,
green flash,
green,

red,

red flash,
green flash,

1..n, Assignment
List

inactive,

active

1..n, Assignment
List

inactive,

active

Default

inactive

green

LEDs group A: -

LEDs group B:
red flash

LEDs group A:
Prot.active

LEDs group B:
ProtCom.active

inactive

inactive

Menu path
[Device Para
ILEDs

ILEDs group A
ILED 1]
[Device Para
ILEDs

ILEDs group A
/LED 1]
[Device Para
/LEDs

ILEDs group A
ILED 1]

[Device Para
ILEDs

/LEDs group A
/LED 1]

[Device Para
ILEDs

ILEDs group A
ILED 1]
[Device Para
ILEDs

/LEDs group A
ILED 1]
[Device Para
ILEDs

ILEDs group A
ILED 1]
[Device Para
ILEDs

/LEDs group A
ILED 1]
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‘ Parameter Description Setting range Default Menu path
Assignment 3 Assignment 1..n, Assignment [Device Para
List JLEDs
(X) ILEDs group A
/LED 1]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
@ ILEDs group A
ILED 1]
Assignment 4 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 1]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
JLED 1]
Assignment 5 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 1]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 1]
Latched Defines whether the LED will be latched when it picks inactive, LEDs group A:  [Device Para
P active active LLEDs
® :;Egtsi\gow B LEDs group A
ILED 2]
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para
to active the LED can only be acknowledged if those List
signals that initiated the setting are no longer present. ILEDs
® Only available if: Latched = active HEDs o A
' ILED 2]
LED active color ~ The LED lights up in this color if the state of the OR- green, LEDs group A:  [Device Para
assignment of the signals is true. red, red ILEDs
& red flash, ;rEe[;i %;‘;L;]p B JLEDs group A
green flash, ILED 2]
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‘ Parameter Description Setting range Default Menu path
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red. ILEDs
(X) red flash, ILEDs group A
green flash, ILED 2]
Assignment 1 Assignment 1..n, Assignment  LEDs group A:  [Device Para
List SG[1].TripCmd ILEDs
® ll-[g]?:cg\r/zup B LEDs group A
ILED 2]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 2]
Assignment 2 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 2]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 2]
Assignment 3 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 2]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 2]
Assignment 4 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 2]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs

X

ILEDs group A
ILED 2]
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X

List

‘ Parameter Description Setting range Default Menu path
Assignment 5 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 2]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
@ ILEDs group A
ILED 2]
Latched Defines whether the LED will be latched when it picks inactive, inactive [Device Para
up- active ILEDs
® ILEDs group A
ILED 3]
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para
to active the LED can only be acknowledged if those ~  List
signals that initiated the setting are no longer present. ILEDs
® Only available if: Latched = active HEDs group A
' ILED 3]
LED active color The LED lights up in this color if the state of the OR- green, LEDs group A: | [Device Para
assignment of the signals is true. red, red flash ILEDs
® red flash, :eEst group B Eps group A
green flash, /LED 3]
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red. ILEDs
® red flash, ILEDs group A
green flash, ILED 3]
Assignment 1 Assignment 1..n, Assignment  LEDs group A:  [Device Para
List Prot.Alarm /LEDs
® LEDs group B: -. JLEDs group A
ILED 3]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 3]
Assignment 2 Assignment 1..n, Assignment [Device Para

ILEDs
ILEDs group A
ILED 3]
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‘ Parameter Description Setting range Default Menu path
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
(X) ILEDs group A
ILED 3]
Assignment 3 Assignment 1..n, Assignment [Device Para
List LLEDs
@ ILEDs group A
ILED 3]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 3]
Assignment 4 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 3]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 3]
Assignment 5 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 3]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 3]
Latched Defines whether the LED will be latched when it picks inactive, inactive [Device Para
up- active ILEDs
® ILEDs group A
ILED 4]
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para

X

to active the LED can only be acknowledged if those
signals that initiated the setting are no longer present.

Only available if: Latched = active

List

ILEDs
ILEDs group A
ILED 4]
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‘ Parameter Description Setting range Default Menu path
LED active color ~ The LED lights up in this color if the state of the OR- green, red [Device Para
assignment of the signals is true. red. ILEDs
(X) red flash, ILEDs group A
green flash, ILED 4]
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red, /LEDs
® red flash, ILEDs group A
green flash, ILED 4]
Assignment 1 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 4]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 4]
Assignment 2 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 4]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 4]
Assignment 3 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 4]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 4]
Assignment 4 Assignment 1..n, Assignment [Device Para

X

List

ILEDs
ILEDs group A
ILED 4]
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‘ Parameter Description Setting range Default Menu path
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
(X) ILEDs group A
ILED 4]
Assignment 5 Assignment 1..n, Assignment [Device Para
List LLEDs
@ ILEDs group A
ILED 4]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 4]
Latched Defines whether the LED will be latched when it picks inactive, inactive [Device Para
up- active JLEDs
® ILEDs group A
ILED 5]
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para
to active the LED can only be acknowledged if those List
signals that initiated the setting are no longer present. ILEDs
@ Only available if: Latched = active EDs ot A
' ILED 5]
LED active color ~ The LED lights up in this color if the state of the OR- green, red [Device Para
assignment of the signals is true. red. ILEDs
® red flash, /LEDs group A
green flash, ILED 5]
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red, ILEDs
® red flash, ILEDs group A
green flash, ILED 5]
Assignment 1 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 5]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 5]
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‘ Parameter Description Setting range Default Menu path
Assignment 2 Assignment 1..n, Assignment [Device Para
List JLEDs
(X) ILEDs group A
ILED 5]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
@ ILEDs group A
ILED 5]
Assignment 3 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 5]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 5]
Assignment 4 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 5]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 5]
Assignment 5 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 5]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 5]
Latched Defines whether the LED will be latched when it picks inactive, inactive [Device Para
up- active ILEDs
® ILEDs group A
ILED 6]
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‘ Parameter Description Setting range Default Menu path
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para
to active the LED can only be acknowledged if those List
signals that initiated the setting are no longer present. ILEDs
@ Only available if: Latched = active ERs o A
' ILED 6]
LED active color ~ The LED lights up in this color if the state of the OR- green, red [Device Para
assignment of the signals is true. red, ILEDs
@ red flash, ILEDs group A
green flash, ILED 6]
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red, ILEDs
® red flash, ILEDs group A
green flash, /LED 6]
Assignment 1 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 6]
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 6]
Assignment 2 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 6]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 6]
Assignment 3 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 6]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 6]
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‘ Parameter Description Setting range Default Menu path
Assignment 4 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 6]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
@ ILEDs group A
ILED 6]
Assignment 5 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 6]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 6]
Latched Defines whether the LED will be latched when it picks inactive, inactive [Device Para
up- active JLEDs
® ILEDs group A
ILED 7]
Ack signal Acknowledgement signal for the LED. If latching is set  1..n, Assignment [Device Para
to active the LED can only be acknowledged if those List
signals that initiated the setting are no longer present. ILEDs
® Only available if: Latched = active HEDs gowp A
' ILED 7]
LED active color  The LED lights up in this color if the state of the OR- green, red [Device Para
assignment of the signals is true. red, /LEDs
® red flash, ILEDs group A
green flash, ILED 7]
LED inactive color  The LED lights up in this color if the state of the OR- green, [Device Para
assignment of the signals is untrue. red. ILEDs
® red flash, ILEDs group A
green flash, ILED 7]

Assignment 1

X

Assignment

1..n, Assignment
List

[Device Para
ILEDs

ILEDs group A
ILED 7]
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‘ Parameter Description Setting range Default Menu path
Inverting 1 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
(X) ILEDs group A
ILED 7]
Assignment 2 Assignment 1..n, Assignment [Device Para
List LLEDs
@ ILEDs group A
ILED 7]
Inverting 2 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 7]
Assignment 3 Assignment 1..n, Assignment [Device Para
List JLEDs
® ILEDs group A
ILED 7]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 7]
Assignment 4 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 7]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 7]
Assignment 5 Assignment 1..n, Assignment [Device Para
List LLEDs
® ILEDs group A
ILED 7]
Inverting 5 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active ILEDs
® ILEDs group A
ILED 7]
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LED Module Input States

Name
LED1.1

LED1.2

Description
Module input state: LED

Module input state: LED

Assignment via
[Device Para
ILEDs

/LEDs group A
ILED 1]
[Device Para
ILEDs

/LEDs group A
ILED 1]

LED1.3

LED1.4

LED1.5

Acknow Sig 1

LED2.1

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: Acknowledgement Signal (only for automatic

acknowledgement)

Module input state: LED

[Device Para
ILEDs

ILEDs group A
JLED 1]
[Device Para
ILEDs

ILEDs group A
ILED 1]
[Device Para
ILEDs

/LEDs group A
ILED 1]
[Device Para
/LEDs

/LEDs group A
ILED 1]
[Device Para
ILEDs

ILEDs group A
ILED 2]

LED2.2

LED2.3

Module input state: LED

Module input state: LED

[Device Para
ILEDs

ILEDs group A
ILED 2]
[Device Para
ILEDs

/LEDs group A
ILED 2]
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Name
LED2.4

Description
Module input state: LED

Assignment via
[Device Para
ILEDs

ILEDs group A
ILED 2]

LED2.5

Acknow Sig 2

LED3.1

LED3.2

LED3.3

LED3 .4

LED3.5

Module input state: LED

Module input state; Acknowledgement Signal (only for automatic

acknowledgement)

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

[Device Para
ILEDs

/LEDs group A
ILED 2]
[Device Para
ILEDs

/LEDs group A
ILED 2]
[Device Para
ILEDs

ILEDs group A
ILED 3]
[Device Para
/LEDs

ILEDs group A
ILED 3]
[Device Para
ILEDs

ILEDs group A
ILED 3]
[Device Para
ILEDs

/LEDs group A
ILED 3]
[Device Para
ILEDs

/LEDs group A
ILED 3]

Acknow Sig 3

Module input state: Acknowledgement Signal (only for automatic

acknowledgement)

[Device Para
ILEDs

ILEDs group A
ILED 3]
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Name
LED4.1

Description
Module input state: LED

Assignment via
[Device Para
ILEDs

ILEDs group A
ILED 4]

LED4.2

LED4.3

LED4 .4

LED4.5

Acknow Sig 4

LEDS.1

LED5.2

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: Acknowledgement Signal (only for automatic

acknowledgement)

Module input state: LED

Module input state: LED

[Device Para
ILEDs

/LEDs group A
ILED 4]
[Device Para
ILEDs

/LEDs group A
ILED 4]
[Device Para
ILEDs

ILEDs group A
ILED 4]
[Device Para
/LEDs

ILEDs group A
ILED 4]
[Device Para
ILEDs

ILEDs group A
ILED 4]
[Device Para
ILEDs

/LEDs group A
ILED 5]
[Device Para
ILEDs

/LEDs group A
ILED 5]

LED5.3

Module input state: LED

[Device Para
ILEDs

ILEDs group A
ILED 5]
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Name
LED5.4

Description
Module input state: LED

Assignment via
[Device Para
ILEDs

ILEDs group A
ILED 5]

LED5.5

Acknow Sig 5

LEDG.1

LEDG.2

LEDG.3

LED6.4

LED6.5

Module input state: LED

Module input state; Acknowledgement Signal (only for automatic

acknowledgement)

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

[Device Para
ILEDs

/LEDs group A
ILED 5]
[Device Para
ILEDs

/LEDs group A
ILED 5]
[Device Para
ILEDs

ILEDs group A
ILED 6]
[Device Para
/LEDs

ILEDs group A
ILED 6]
[Device Para
ILEDs

ILEDs group A
ILED 6]
[Device Para
ILEDs

/LEDs group A
ILED 6]
[Device Para
ILEDs

/LEDs group A
ILED 6]

Acknow Sig 6

Module input state: Acknowledgement Signal (only for automatic

acknowledgement)

[Device Para
ILEDs

ILEDs group A
ILED 6]
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Name
LED7.1

Description
Module input state: LED

Assignment via
[Device Para
ILEDs

ILEDs group A
ILED 7]

LED7.2

LED7.3

LED7 4

LED7.5

Acknow Sig 7

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: LED

Module input state: Acknowledgement Signal (only for automatic

acknowledgement)

[Device Para
ILEDs

/LEDs group A
ILED 7]
[Device Para
ILEDs

/LEDs group A
ILED 7]
[Device Para
ILEDs

ILEDs group A
ILED 7]
[Device Para
/LEDs

ILEDs group A
ILED 7]
[Device Para
ILEDs

ILEDs group A
ILED 7]
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LED configuration

The LEDs can be configured within menu:

[Device Para/LEDs/Group X]

CAUTION

CAUTION

NOTICE

Attention must be paid that there are no overlapping functions due to double or
multiple LED assignment of colors and flashing codes.

If LEDs are parameterized »Latched=active«, they will keep (return into) their
blink code/color even if there is a break within the power supply.

If LEDs are parameterized »Latched=active«, The LED blink code will also
retain, if the LED is reprogrammed in another way. This applies also if »Latched
is set to inactive«. Resetting a LED that has latched a signal will always require
an acknowledgement.

This chapter contains information on the LEDs that are placed on the left hand
of the display (group A).

If your device is also equipped with LEDs on the right hand of the display
(group B), the information in this chapter is valid analog. The only difference is
“group A” and “group B” within the menu paths.

Via push button »INFO« it is always possible to display the current alarms/alarm texts that are assigned to an LED.
Please refer to chapter Navigation (description of the »INFO-key«).

Set the following parameters for each LED:

B »Latching/self holding function«: If »Latching« is set to »active«, the state that is set by the alarms will be
stored. If latching »Lafching« is set to »inactive«, the LED always adopts the state of those alarms that were

assigned.

B »Acknowledgment« (signal from the »assignment list«)

B »LED active color«, LED lights up in this color in case that at least one of the allocated functions is valid (red,
red flashing, green, green flashing, off).

B »LED inactive color«, LED lights up in this color in case that none of the allocated functions is valid (red, red
flashing, green, green flashing, off).

m Apart from the LED for System OK, each LED can be assigned up to five functions/alarms out of the
»assignment list«.

B »l/nverting« (of the signals), if necessary.
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Acknowledgment options

LEDs can be acknowledged by:

Via the push-button »C« at the operating panel.

Each LED can be acknowledged by a signal of the »assignment list« (If » Lafched = active«).

Via the module »Ex Acknowledge« all LEDs can be acknowledged at once, if the signal for external
acknowledgment that was selected from the »assignment list« becomes true (e.g. the state of a digital

input).

Via SCADA, all LEDs can be acknowledged at once.

N o T ’ c E The Product-CD that is delivered with the device contains a PDF-Template in
order to create and print out self adhesive films for LED assignment texts (front

foil) by means of a laser printer. Recommendation: (AVERY Zweckform
Art.Nr.3482)
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The »System OK« LED

This LED flashes green while the device is booting. After completed booting, the LED for Sysfemn OK lights up in
green thus signalizing that the profection (function) is » activated«. Please refer to chapter "Self-Supervision” and to
the external document " Troulbe Shooting Guide" to find out further information on blink codes of the System OK
LED

LED System OK cannot be parameterized.
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Smart View

Smart view is a parameter setting and evaluation software. Please see separate manual (DOK-HB-SMARTVE).

Menu-controlled parameter setting incl. validity checks

Offline configuration of all relay types

Reading and evaluating of statistical data and measuring values
Setting into operation assistance

Display of the device status

Fault analysis via event- and fault recorder
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Data visualizer

Data visualizer is an disturbance record and event viewing software. It is installed automatically with Smart view. It
can also be used as a standard COMTRADE file viewer.

m Open and review downloaded disturbance records.
m Customize disturbance record channel layout and views including channel overlapping and zooming

B Analyze sample by sample data points and line up the displayed analog waveform channels along with the
recorded internal relay logic

E Save window setups (snapshots) and print for reporting
® Open industry standard COMTRADE files from other intelligent electronic devices

m Convert downloaded waveform files to COMTRADE file format using "Export" feature
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Measuring Values

Read out Measured Values

In menu »Operation/Measured Values« both measured and calculated values can be viewed. The measured values
are ordered by »Standard values« and »special values« (depending on the type of device).

Measurement Display

Menu [Device Para\Measurem Display] offers options to change the display of measured values.

Scaling of Measured values

By means of the parameter »Scaling« the user can determine how measured values are to be displayed within the
HMI and Smart view.

B Primary quantities
B Secondary quantities

E Per Unit quantities

Power Units (applies only for devices with power measurement)

By means of the parameter » Power Units« the User can determine how measured values are to be displayed within
the HMI and Smart view.

Power Auto Scaling
kW, kVAr or kVA
MW, MVAr or MVA

|
|
|
m GW, GVAror GVA
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Energy Units (applies only for devices with energy measurement)

By means of the parameter » Energy Units« the User can determine how measured values are to be displayed
within the HMI and Smart view.

Energy Auto Scaling
kWh, kVArh or kVAh
MWh, MVArh or MVAh
GWh, GVArh or GVAh

In case of an overflow of the counter, the counter will start counting again at zero. A corresponding signal will
indicate the counter overflow.

Counter overflow at:

B Energy Auto Scaling Depends on the settings for the current and voltage transformers
m kWh, kVArh or kVAh 999,999.99
m MWh, MVArh or MVAh 999,999.99
m GWh, GVArh or GVAh 999,999.99

Temperature Unit (applies only for devices with temperature measurement)

By means of the parameter » Temperatur Unit« the User can determine how measured values are to be displayed
within the HMI and Smart view.

m ° Celsius
B ° Fahrenheit
Cutoff level

In order to suppress noise within measured values that are close to zero the user has the option to set cutoff levels.
By means of the cutoff levels, measuring quantities that are close to zero will be displayed as zero. These
parameters have no impact on recorded values.
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Phase Differential Current - Measured Values

Id

Value Description Menu path

Is L1 Measured value (calculated): Restraint Current Phase L1 [Operation
/Measured Values
Nld]

Is L2 Measured value (calculated): Restraint Current Phase L2 [Operation
/Measured Values
Nd]

Is L3 Measured value (calculated): Restraint Current Phase L3 [Operation
/Measured Values
Nld]

Id L1 Measured value (calculated): Differential Current Phase L1 [Operation
/Measured Values
/ld]

IdL2 Measured value (calculated): Differential Current Phase L2 [Operation
/Measured Values
Nld]

IdL3 Measured value (calculated): Differential Current Phase L3 [Operation

/Measured Values
/id]
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Earth Differential Current - Measured Values

1dG
Value Description Menu path
IsG Measured value (calculated): Ground Stabilizing Current [Operation
/Measured Values
1dG]
1dG Measured value (calculated): Ground Differential Current 1dG [Operation

/Measured Values
ldG]
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Current - Measured Values (Local Protective Device)
CT Local

If the device is not equipped with an voltage measuring card the first measuring input on the first current measuring
card (slot with the lowest number) will be used as the reference angle (» /L 71«).

Value Description Menu path

IL1 Measured value: Phase current (fundamental) [Operation
/Measured Values
ICT Local
[Current ]

IL2 Measured value: Phase current (fundamental) [Operation
/Measured Values
ICT Local
[Current ]

IL3 Measured value: Phase current (fundamental) [Operation
/Measured Values
ICT Local
[Current ]

IG meas Measured value (measured): IG (fundamental) [Operation
/Measured Values
ICT Local
[Current ]

IG calc Measured value (calculated): IG (fundamental) [Operation
/Measured Values
ICT Local
[Current ]

10 Measured value (calculated): Zero current (fundamental) [Operation

/Measured Values
ICT Local
[Current ]
11 Measured value (calculated): Positive phase sequence current [Operation
(fundamental) /Measured Values
ICT Local
[Current ]
12 Measured value (calculated): Unbalanced load current [Operation
(fundamental) /Measured Values
ICT Local

[Current ]
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Value Description Menu path

IL1 H2 Measured value: 2nd harmonic/1st harmonic of IL1 [Operation
/Measured Values
ICT Local
[Current ]

IL2 H2 Measured value: 2nd harmonic/1st harmonic of IL2 [Operation
/Measured Values
ICT Local
[Current ]
IL3 H2 Measured value: 2nd harmonic/1st harmonic of IL3 [Operation
/Measured Values
ICT Local
[Current ]
IG H2 meas Measured value: 2nd harmonic/1st harmonic of IG (measured) [Operation
/Measured Values
ICT Local
[Current ]
IG H2 calc Measured value (calculated): 2nd harmonic/1st harmonic of IG [Operation
(caleulated) /Measured Values
ICT Local
[Current ]
phi IL1 Measured value (calculated): Angle of Phasor IL1 [Operation
Reference phasor is required to calculate the angle. /Measured Values
ICT Local
[Current ]
phi IL2 Measured value (calculated): Angle of Phasor IL2 [Operation
Reference phasor is required to calculate the angle. IMeasured Values
ICT Local
[Current ]
phi IL3 Measured value (calculated): Angle of Phasor IL3 [Operation
Reference phasor is required to calculate the angle. IMeasured Values
ICT Local
[Current ]

phi IG meas Measured value (calculated): Angle of Phasor IG meas [Operation

Reference phasor is required to calculate the angle. IMeasured Values
ICT Local
[Current ]
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Value Description Menu path
phi IG calc Measured value (calculated): Angle of Phasor IG calc [Operation
Reference phasor is required to calculate the angle. /Measured Values
ICT Local
[Current ]

phi 10 Measured value (calculated): Angle Zero Sequence System [Operation
Reference phasor is required to calculate the angle. IMeasured Values
ICT Local
[Current ]
phi 1 Measured value (calculated): Angle of Positive Sequence System  [Operation
Reference phasor is required to calculate the angle. IMeasured Values
ICT Local
[Current ]
phi 12 Measured Value (calculated): Angle of Negative Sequence System  [Operation
Reference phasor is required to calculate the angle. /Measured Values
ICT Local
[Current ]
IL1 RMS Measured value: Phase current (RMS) [Operation
/Measured Values
ICT Local
[Current RMS]
IL2 RMS Measured value: Phase current (RMS) [Operation
/Measured Values
ICT Local
[Current RMS]
IL3 RMS Measured value: Phase current (RMS) [Operation
/Measured Values
ICT Local
[Current RMS]
IG meas RMS Measured value (measured): IG (RMS) [Operation
/Measured Values
ICT Local
[Current RMS]
IG calc RMS Measured value (calculated): IG (RMS) [Operation
/Measured Values
ICT Local
[Current RMS]

196 MCDLV4 DOK-HB-MCDLV4-2E



Measuring Values

Value
%IL1 THD

Description

Measured value (calculated): IL1 Total Harmonic Distortion

Menu path
[Operation
/Measured Values
ICT Local
[Current RMS]

%IL2 THD

%IL3 THD

IL1 THD

IL2 THD

IL3 THD

%(12/11)

Measured value (calculated): IL2 Total Harmonic Distortion

Measured value (calculated): IL3 Total Harmonic Distortion

Measured value (calculated): IL1 Total Harmonic Current

Measured value (calculated): IL2 Total Harmonic Current

Measured value (calculated): IL3 Total Harmonic Current

Measured value (calculated): 12/I1, phase sequence will be taken
into account automatically.

[Operation
/Measured Values
ICT Local
[Current RMS]
[Operation
/Measured Values
ICT Local
[Current RMS]
[Operation
/Measured Values
ICT Local
[Current RMS]
[Operation
/Measured Values
ICT Local
[Current RMS]
[Operation
/Measured Values
ICT Local
[Current RMS]
[Operation
/Measured Values
ICT Local
[Current ]
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Current - Measured Values (Remote Protective Device)

CT Remote

Value ‘ Description

IL1 Measured value: Phase current (fundamental)

IL2 Measured value: Phase current (fundamental)

IL3 Measured value: Phase current (fundamental)

10 Measured value (calculated): Zero current (fundamental)

11 Measured value (calculated): Positive phase sequence current
(fundamental)

‘ Menu path
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]

12 Measured value (calculated): Unbalanced load current
(fundamental)

phi IL1 Measured value (calculated): Angle of Phasor IL1

Phasor at remote location (Reference phasor required).

phi IL2 Measured value (calculated): Angle of Phasor IL2

Phasor at remote location (Reference phasor required).

phi IL3 Measured value (calculated): Angle of Phasor IL3

Phasor at remote location (Reference phasor required).

[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
[Operation
/Measured Values
ICT Remote
[Current ]
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Value Description Menu path
phi 10 Measured value (calculated): Angle Zero Sequence System [Operation
Phasor at remote location (Reference phasor required). IMeasured Values
ICT Remote
[Current ]
phi 11 Measured value (calculated): Angle of Positive Sequence System  [Operation
Phasor at remote location (Reference phasor required). /Measured Values
/CT Remote
[Current ]
phi 12 Measured Value (calculated): Angle of Negative Sequence System  [Operation
Phasor at remote location (Reference phasor required). /Measured Values
ICT Remote
[Current ]
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Voltage - Measured Values

VT

In general, the first measuring input of the measuring card is used as the reference angle.

Only if the amplitude of the reference phase drops away will the next phase be used as the reference for angle

calculation. For this the following order is used:

« Channel VL1, VL2, VL3, VL12, VL23, VL31, IL1, IL2, ...)

Value Description

f Measured value: Frequency

Menu path
[Operation
IMeasured Values

Noltage ]

VL12 Measured value: Phase-to-phase voltage (fundamental)

[Operation
/Measured Values

Noltage ]

VL23 Measured value: Phase-to-phase voltage (fundamental)

VL31 Measured value: Phase-to-phase voltage (fundamental)

VL1 Measured value: Phase-to-neutral voltage (fundamental)

[Operation
/Measured Values
Noltage ]
[Operation
/Measured Values
Noltage ]
[Operation
/Measured Values

Noltage ]

VL2 Measured value: Phase-to-neutral voltage (fundamental)

[Operation
/Measured Values

Noltage ]

VL3 Measured value: Phase-to-neutral voltage (fundamental)

VX meas Measured value (measured): VX measured (fundamental)

VG calc Measured value (calculated): VG (fundamental)

[Operation
/Measured Values
Noltage ]
[Operation
/Measured Values
Noltage ]
[Operation
/Measured Values

Noltage ]

VO Measured value (calculated): Symmetrical components Zero
voltage(fundamental)

[Operation
/Measured Values

Noltage ]
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Value Description Menu path
V1 Measured value (calculated): Symmetrical components positive [Operation
phase sequence voltage(fundamental) IMeasured Values

Noltage ]

V2 Measured value (calculated): Symmetrical components negative [Operation
phase sequence voltage(fundamental) /Measured Values

Noltage ]

VL12 RMS Measured value: Phase-to-phase voltage (RMS) [Operation
/Measured Values
Noltage RMS]
VL23 RMS Measured value: Phase-to-phase voltage (RMS) [Operation

/Measured Values

Noltage RMS]
VL31 RMS Measured value: Phase-to-phase voltage (RMS) [Operation

/Measured Values

Noltage RMS]
VL1 RMS Measured value: Phase-to-neutral voltage (RMS) [Operation

/Measured Values

Noltage RMS]
VL2 RMS Measured value: Phase-to-neutral voltage (RMS) [Operation

IMeasured Values
Noltage RMS]
VL3 RMS Measured value: Phase-to-neutral voltage (RMS) [Operation

/Measured Values
Noltage RMS]

VX meas RMS Measured value (measured): VX measured (RMS) [Operation

/Measured Values

Noltage RMS]
VG calc RMS Measured value (calculated): VG (RMS) [Operation
/Measured Values
Noltage RMS]
phi VL12 Measured value (calculated): Angle of Phasor VL12 [Operation

This phase is used as reference to calculate the angles of other /Measured Values
phases. Only if:VT con!=Phase to Ground

Noltage ]
phi VL23 Measured value (calculated): Angle of Phasor VL23 [Operation
Reference phasor is required to calculate the angle. IMeasured Values
Noltage ]
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Value Description Menu path
phi VL31 Measured value (calculated): Angle of Phasor VL31 [Operation
Reference phasor is required to calculate the angle. /Measured Values
Noltage ]
phi VL1 Measured value (calculated): Angle of Phasor VL1 [Operation
This phase is used as reference to calculate the angles of other /Measured Values
phases. Only if:VT con=Phase to Ground
Noltage ]
phi VL2 Measured value (calculated): Angle of Phasor VL2 [Operation
Reference phasor is required to calculate the angle. IMeasured Values
Noltage ]
phi VL3 Measured value (calculated): Angle of Phasor VL3 [Operation
Reference phasor is required to calculate the angle. IMeasured Values
Noltage ]
phi VX meas Measured value: Angle of Phasor VX meas [Operation
Reference phasor is required to calculate the angle. /Measured Values
Noltage ]
phi VG calc Measured value (calculated): Angle of Phasor VG calc [Operation
Reference phasor is required to calculate the angle. /Measured Values
Noltage ]
phi VO Measured value (calculated): Angle Zero Sequence System [Operation
Reference phasor is required to calculate the angle. IMeasured Values
Noltage ]
phi V1 Measured value (calculated): Angle of Positive Sequence System  [Operation
Reference phasor is required to calculate the angle. IMeasured Values
Noltage ]
phi V2 Measured Value (calculated): Angle of Negative Sequence System  [Operation
Reference phasor is required to calculate the angle. /Measured Values
Noltage ]
%(V2V1) Measured value (calculated): V2/V1, phase sequence will be taken  [Operation

into account automatically.

/Measured Values

Noltage ]
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Value Description Menu path
%VL12 THD Measured value (calculated): V12 Total Harmonic Distortion / [Operation
Ground wave /Measured Values
Noltage RMS]
%VL23 THD Measured value (calculated): V23 Total Harmonic Distortion / [Operation
Ground wave /Measured Values
Noltage RMS]
%VL31 THD Measured value (calculated): V31 Total Harmonic Distortion / [Operation
Ground wave /Measured Values
Noltage RMS]
%VL1 THD Measured value (calculated): VL1 Total Harmonic Distortion / [Operation
Ground wave /Measured Values
NNVoltage RMS]
%VL2 THD Measured value (calculated): VL2 Total Harmonic Distortion / [Operation
Ground wave /Measured Values
Noltage RMS]
%VL3 THD Measured value (calculated): VL3 Total Harmonic Distortion / [Operation
Ground wave IMeasured Values
Noltage RMS]
VL12 THD Measured value (calculated): V12 Total Harmonic Distortion [Operation
/Measured Values
NNoltage RMS]
VL23 THD Measured value (calculated): V23 Total Harmonic Distortion [Operation
/Measured Values
Noltage RMS]
VL31 THD Measured value (calculated): V31 Total Harmonic Distortion [Operation
/Measured Values
Noltage RMS]
VL1 THD Measured value (calculated): VL1 Total Harmonic Distortion [Operation
/Measured Values
Noltage RMS]
VL2 THD Measured value (calculated): VL2 Total Harmonic Distortion [Operation
/Measured Values
Noltage RMS]
VL3 THD Measured value (calculated): VL3 Total Harmonic Distortion [Operation

/Measured Values
Noltage RMS]
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Value Description Menu path

VIf Ratio Volts/Hertz in relation to nominal values. [Operation
/Measured Values
Noltage RMS]
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Power - Measured Values

Value Description Menu path
S Measured Value (Calculated): Apparent power (fundamental) [Operation
IMeasured Values
[Power]
P Measured value (calculated): Active power (P- = Fed Active Power, [Operation
P+ = Consumpted Active Power) (fundamental)
/Measured Values

[Power]

Q Measured value (calculated): Reactive power (Q- = Fed Reactive  [Operation
Power, Q+ = Consumpted Reactive Power) (fundamental)
/Measured Values
[Power]
cos phi Measured value (calculated): Power factor: Sign Convention: [Operation
sign(PF) = sign(P ) /Measured Values

[Power]

Wp+ Positive Active Power is consumed active energy [Operation

/Measured Values

[Energy]

Wp- Negative Active Power (Fed Energy) [Operation
/Measured Values
[Energy]

Wq+ Positive Reactive Power is consumed Reactive Energy [Operation

/Measured Values
[Energy]

Wg- Negative Reactive Power (Fed Energy) [Operation
/Measured Values
[Energy]

Ws Net Absolute Apparent Power Hours [Operation
/Measured Values
[Energy]

Wp Net Absolute Active Power Hours [Operation
/Measured Values
[Energy]

Wq Net Absolute Reactive Power Hours [Operation
/Measured Values
[Energy]

Start Date/Time Energy counters run since... (Date and time of last reset) [Operation
/Measured Values

[Energy]
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Value Description Menu path
S RMS Measured Value (Calculated): Apparent power (RMS) [Operation
/Measured Values
[Power RMS]
P RMS Measured value (calculated): Active power (P- = Fed Active Power, [Operation
P+ = Consumpted Active Power) (RMS) IMeasured Values
[Power RMS]
cos phi RMS Measured value (calculated): Power factor: Sign Convention: [Operation
sign(PF) = sign(P) /Measured Values
[Power RMS]
P1 Measured value (calculated): Active power in positive sequence [Operation
system (P- = Fed Active Power, P+ = Consumpted Active Power) /Measured Values
[Power]
Q1 Measured value (calculated): Reactive power in positive sequence  [Operation

system (Q- = Fed Reactive Power, Q+ = Consumpted Reactive

Power)

/Measured Values

[Power]
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Energy Counter
PQSCr

Global Parameters of the Energy Counter Module

‘ Parameter Description Setting range Default

S, P, Q Cutoff Level The Active/Reactive/Apparent Power shown in the 0.0-0.100Sn 0.005Sn

Display or within the PC Software will be displayed as
zero, if the absolute value of the corresponding Power

® falls below this Cutoff Level. This parameter has no
impact on recorders.

Menu path
[Device Para
/Measurem Display

[Power]

Power Units Power Units Power Auto Power Auto [Device Para
Scaling, Scaling /Measurem Display
® KWIKVATTKVA, IGeneral settings]
MW/MVAr/MVA,
GW/GVArIGVA
Energy Units Energy Units Energy Auto MWh/MVArh/MV  [Device Para
Scaling, Ah .
/Measurem Display
® kWhikVAMm/kVAN, IGeneral settings]
MWh/MVArh/MVAh
GWh/GVArh/GVAh

Direct Commands of the Energy Counter Module

‘ Parameter Description Setting range Default
Res all Energy Cr | Reset of all Energy Counters inactive, inactive
active

@

Menu path
[Operation
IReset]

Signals of the Energy Counter Module (States of the Outputs)

Signal Description

Cr Oflw Ws Net Signal: Counter Overflow Ws Net
Cr Oflw Wp Net Signal: Counter Overflow Wp Net
Cr Oflw Wp+ Signal: Counter Overflow Wp+
Cr Oflw Wp- Signal: Counter Overflow Wp-

Cr Oflw Wq Net Signal: Counter Overflow Wq Net
Cr Oflw W+ Signal: Counter Overflow Wq+
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Signal Description

Cr Oflw Wg- Signal: Counter Overflow Wg-

Ws Net Res Cr Signal: Ws Net Reset Counter

Wp Net Res Cr Signal: Wp Net Reset Counter

Wp+ Res Cr Signal: Wp+ Reset Counter

Wp- Res Cr Signal: Wp- Reset Counter

Wq Net Res Cr Signal: Wq Net Reset Counter

Wq+ Res Cr Signal: Wq+ Reset Counter

Wg- Res Cr Signal: Wg- Reset Counter

Res all Energy Cr Signal: Reset of all Energy Counters

Cr OflwW Ws Net Signal: Counter Ws Net will overflow soon
Cr OflwW Wp Net Signal: Counter Wp Net will overflow soon
Cr OflwW Wp+ Signal: Counter Wp+ will overflow soon
Cr OflwW Wp- Signal: Counter Wp- will overflow soon

Cr OflwW Wq Net Signal: Counter Wq Net will overflow soon
Cr OflwW Wq+ Signal: Counter Wa+ will overflow soon
Cr OflwW Wg- Signal: Counter Wg- will overflow soon
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Statistics

Statistics

In menu »Operation/Statistics« the min., max. and mean values of the measured and calculated measured

quantities can be found.

Configuration of the Minimum and Maximum Values

The calculation of the minimum and maximum values will be started:

B When a Reset signal becomes active (Min/Max)

B When the device is restarted

m After configuration

Configuration Options

Where to configure?
Within menu [Device Para\
Statistics\
Min/Max]

Minimum and Maximum Values (Peak Values/Pointers)

Time interval for the calculation of
the minimum and maximum values

The minimum and maximum values will
be reset with the rising edge of the
corresponding reset signal.

Reset

Res Min

Res Max

(e.g. via digital Inputs). These signals will reset
the minimum and maximum pointers.

Display of Minimum Values

Display of Maximum Values

Where? Within menu [Operation\Statistics\Min]

Where? Within menu [Operation\Statistics\Max]
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Configuration of the Average Value Calculation

Configuration of the Current Based Average Value Calculation*

*=Availability depends on the ordered device code.

Configuration Options

Where to configure?
In [Device Para\
Statistics\
Demand\
Current Demand]

Current based Average Values and Peak Values

Time period for the
calculation of the
average and peak
values

sliding:
(sliding: average calculation
based on sliding period)

fixed:

(fixed: Average calculation is
reset by the end of the period,
that means with the next
starting period)

Start options

duration:
(fixed or sliding period)

Start Fct:

(The average values are
calculated based on the time
period between two rising edges
ot this signal)

Reset of the average and
peak values

Res Fc

(e.g. via Digital Input in order to
reset the average values in
advance (before the next rising
edge of the start signal). This
applies to option ,Start FC* only.

Trip (command) option to limit
the average current demand:

Yes

View average values and peak

values

Please refert to chapter ,System Alarms*

Where? Within menu [Operation\Statistics\Demand]

Configuration of the Voltage Based Average Value Calculation*

*=Availability depends on the ordered device code.

Configuration Options

Where to configure?
In [Device Para\
Statistics\
Umit]

View average values

Voltage based Average Values

Time period for the
calculation of the
average values

sliding:
(sliding: average calculation
based on sliding period)

fixed:

(fixed: Average calculation is
reset by the end of the period,
that means with the next
starting period)

Start options

duration:
(fixed or sliding period)

Start Fct:

(The average values are
calculated based on the time
period between two rising edges
ot this signal)

Reset of the average and
peak values

Res Fc

(e.g. via Digital Input in order to
reset the average values in
advance (before the next rising
edge of the start signal). This
applies to option ,Start FC* only.

Where? Within menu [Operation\Statistics\Vavg]
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Configuration of the Power Based Average Value Calculation*

*=Availability depends on the ordered device code.

Configuration Options

Where to configure?
In [Device Para\
Statistics\
Bezugsmanagm\
Power Demand]

values

Power based Average Values (Demand) and Peak Values

Time period for the
calculation of the
average and peak

sliding:
(sliding: average calculation
based on sliding period)

fixed:

(fixed: Average calculation is
reset by the end of the period,
that means with the next
starting period)

Start options

duration:
(fixed or sliding period)

Start Fct:

(The average values are
calculated based on the time
period between two rising edges
ot this signal)

Reset of the average and
peak values

Res Fc

(e.g. via Digital Input in order to
reset the average values in
advance (before the next rising
edge of the start signal). This
applies to option ,Start FC* only.

Trip (command) option to limit
the average power demand:
Yes

View average values and peak

values

Please refert to chapter ,System Alarms*

Where? Within menu [Operation\Statistics\Demand]
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Direct Commands

‘ Parameter Description Setting range Default Menu path
ResFc all Resetting of all Statistic values (Current Demand, inactive, inactive [Operation
Power Demand, Min, Max) .
active IReset]
ResFc Vavg Resetting of the sliding average calculation. inactive, inactive [Operation
active [Reset]
ResFc | Demand  Resetting of Statistics - Current Demand (avg, peak inactive, inactive [Operation
avg) active IReset]
ResFc P Demand  Resetting of Statistics - Power Demand (avg, peak avg) ' inactive, inactive [Operation
active Reset]
ResFc Min Resetting of all Minimum values inactive, inactive [Operation
active /Resef]
ResFc Max Resetting of all Maximum values inactive, inactive [Operation
active IReset]

@

Global Protection Parameters of the Statistics Module

‘ Parameter Description Setting range Default Menu path
ResFc Max Resetting of all Maximum values 1..n, Assignment  -.- [Device Para
List [Statistics
@ Min / Max]
ResFc Min Resetting of all Minimum values 1..n, Assignment - [Device Para
List [Statistics
X IMin / Max]
Start Vavg via: Start sliding average supervision by: Duration, Duration [Device Para
StartFct [Statistics
® Navg]
Start Vavg Fc Start of the calculation, if the assigned signal becomes | 1..n, Assignment | -.- [Device Para
true. List [Statistics
® Only available if: Start P Demand via: = StartFct Vavg]
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‘ Parameter Description Setting range Default Menu path
ResFc Vavg Resetting of the sliding average calculation. 1..n, Assignment - [Device Para
List [Statistics

(X) Navg]

Duration Vavg Recording time 2s, 10 min [Device Para
5s, [Statistics
® 10's, Navg]
155,
30s,
1 min,
5 min,
10 min,
15 min,
30 min,
1h,
2h,
6h,
12h,
14,
24,
5d,
74,
104,
30d
Window Vavg Window configuration sliding, sliding [Device Para
fixed [Statistics

® Navg]

Start | Demand via: = Start Current demand by: Duration, Duration [Device Para
StartFct [Statistics

® /Demand

[Current Demand]

Start | Demand Fc  Start of the calculation, if the assigned signal becomes | 1..n, Assignment  -.- [Device Para
true. List -
[Statistics
® Only available if: Start | Demand via: = StartFct /Demand
[Current Demand]
ResFc | Demand  Resetting of Statistics - Current Demand (avg, peak 1..n, Assignment -.- [Device Para
avg) List -
[Statistics

® /Demand

[Current Demand]
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‘ Parameter

Description

Duration | Demand | Recording time

X

Only available if: Start | Demand via: = Duration

Window | Demand | Window configuration

X

Start P Demand
via:

X

Start Active Power demand by:

Setting range
2s,
5s,
105,
155,
30s,

1 min,
5 min,
10 min,
15 min,
30 min,
1h,
2h,

6 h,
12h,
14,
24,
5d,
74,
104,
30d
sliding,
fixed

Duration,
StartFct

Default
15s

sliding

Duration

Menu path
[Device Para
[Statistics
/Demand

[Current Demand]

[Device Para
[Statistics
/Demand
[Current Demand]
[Device Para
[Statistics
/Demand

[Power Demand]

Start P Demand Fc | Start of the calculation, if the assigned signal becomes

X

ResFc P Demand

X

true.

Only available if: Start P Demand via: = StartFct

Resetting of Statistics - Power Demand (avg, peak avg)

1..n, Assignment
List

1..n, Assignment
List

[Device Para
[Statistics
/Demand
[Power Demand)]
[Device Para
[Statistics
/Demand

[Power Demand]
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‘ Parameter Description

Duration P Demand ' Recording time

X

Only available if: Start P Demand via: = Duration

Window P Demand | Window configuration

X

Setting range Default
2s, 15s
5s,

105,

155,

30s,

1 min,

5 min,

10 min,

15 min,

30 min,

1h,

2h,

6 h,

12h,

14,

24,

5d,

74,

104,

30d

sliding, sliding
fixed

Menu path
[Device Para
[Statistics
/Demand

[Power Demand]

[Device Para
[Statistics
/Demand

[Power Demand]
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States of the Inputs of the Statistics Module

Name
StartFc Vavg-|

StartFc | Demand-|

Description
State of the module input; (StartFunc3_h)

State of the module input: Start of the Statistics of the Current
Demand

Assignment via
[Device Para
[Statistics
Vavg]

[Device Para
[Statistics
/Demand

[Current Demand)]

StartFc P Demand-I

ResFc Vavg-|

ResFc | Demand-I

ResFc P Demand-|

ResFc Max-I

ResFc Min-|

State of the module input: Start of the Statistics of the Active
Power Demand

State of the module input: Resetting of the sliding average
calculation.

State of the module input; Resetting of Statistics - Current
Demand (avg, peak avg)

State of the module input; Resetting of Statistics - Power
Demand (avg, peak avg)

State of the module input: Resetting of all Maximum values

State of the module input: Resetting of all Minimum values

[Device Para
[Statistics
/Demand
[Power Demand]
[Device Para
[Statistics
Vavg]

[Device Para
[Statistics
/Demand
[Current Demand]
[Device Para
[Statistics
/Demand
/Power Demand]
[Device Para
[Statistics

/Min / Max]
[Device Para
[Statistics

/Min / Max]
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Signals of the Statistics Module

‘ Signal

ResFc all

ResFc Vavg
ResFc | Demand
ResFc P Demand
ResFc Max
ResFc Min

Description

Signal: Resetting of all Statistic values (Current Demand, Power Demand, Min, Max)

Signal: Resetting of the sliding average calculation.

Signal: Resetting of Statistics - Current Demand (avg, peak avg)

Signal: Resetting of Statistics - Power Demand (avg, peak avg)

Signal: Resetting of all Maximum values
Signal: Resetting of all Minimum values

Counters of the Module Statistics

Value Description Menu path
Res Cr Vavg Number of resets since last booting. The timestamp shows date [Operation
and time of the last reset. -
[Statistics
Vavg]
Res Cr | Demand Number of resets since last booting. The timestamp shows date [Operation
and time of the last reset. -
[Statistics
/Demand
ICT Local]
Res Cr P Demand Number of resets since last booting. The timestamp shows date [Operation
and time of the last reset. -
[Statistics
/Demand
[Power Demand]
Res Cr Min values Number of resets since last booting. The timestamp shows date [Operation
and time of the last reset. -
[Statistics
/Min
[Power]
Res Cr Max values Number of resets since last booting. The timestamp shows date [Operation
and time of the last reset. -
[Statistics
IMax
[Power]
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Phase Differential Current - Statistic Values

Value Description Menu path
Is L1 max Measured value (calculated): Restraint Current Phase L1 Maximum | [Operation
Value IStaistics
IMax
/id]
Is L2 max Measured value (calculated): Restraint Current Phase L2 Maximum  [Operation
Value [Statistics
IMax
/id]
Is L3 max Measured value (calculated): Restraint Current Phase L3 Maximum  [Operation
Value -
[Statistics
/Max
/id]
Id L1 max Measured value (calculated): Differential Current Phase L1 [Operation
Maximum Value -
[Statistics
IMax
/id]
Id L2 max Measured value (calculated): Differential Current Phase L2 [Operation
Maximum Value -
[Statistics
IMax
/id]
Id L3 max Measured value (calculated): Differential Current Phase L3 [Operation
Maximum Value -
[Statistics
IMax
/]

218

MCDLV4

DOK-HB-MCDLV4-2E



Statistics

Earth Differential Current - Statistic Values

Value Description Menu path
IsG max Measured value (calculated): Ground Stabilizing Current Maximum | [Operation
Value IStaistics
IMax
1dG]
IdG max Measured value (calculated): Ground Differential Current IdG [Operation
Maximum Value [Statistics
/Max
NIdG]
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Current - Statistic Values (Local Protective Device)

Value

11 max

11 min

12 max

12 min

‘ Description
Maximum value positive phase sequence current (fundamental)

Minimum value positive phase sequence current (fundamental)

Maximum value unbalanced load (fundamental)

Minimum value unbalanced load current (fundamental)

Menu path
[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
Min

ICT Local]

IL1 H2 max

IL1 H2 min

IL2 H2 max

IL2 H2 min

IL3 H2 max

Maximum ratio of 2nd harmonic over fundamental of IL1

Minimum ratio of 2nd harmonic over fundamental of IL1

Maximum ratio of 2nd harmonic over fundamental of IL2

Minimum ratio of 2nd harmonic over fundamental of IL2

Maximum ratio of 2nd harmonic over fundamental of IL3

[Operation
[Statistics

Max

ICT Local]
[Operation
[Statistics

Min

ICT Local]
[Operation
[Statistics

IMax

ICT Local]
[Operation
[Statistics

Min

ICT Local]
[Operation
[Statistics

IMax

ICT Local]
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Value
IL3 H2 min

Description

Minimum ratio of 2nd harmonic/1st harmonic minimum value of IL3

Menu path
[Operation
[Statistics
Min

ICT Local]

|G H2 meas max

|G H2 meas min

|G H2 calc max

IG H2 calc min

IL1 max RMS

IL1 avg RMS

IL1 min RMS

Measured value: Maximum ratio of 2nd harmonic over fundamental
of IG (measured)

Measured value: Minimum ratio of 2nd harmonic over fundamental
of IG (measured)

Measured value (calculated): Maximum ratio of 2nd harmonic over

fundamental of IG (calculated)

IG H2 calc min

IL1 maximum value (RMS)

IL1 average value (RMS)

IL1 minimum value (RMS)

[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
IMax

ICT Local]
[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
/Demand
ICT Local]
[Operation
[Statistics
Min

ICT Local]

IL2 max RMS

IL2 maximum value (RMS)

[Operation
[Statistics
IMax

ICT Local]
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Value
IL2 avg RMS

Description
IL2 average value (RMS)

Menu path
[Operation
[Statistics
/Demand
ICT Local]

IL2 min RMS

IL3 max RMS

IL3 avg RMS

IL3 min RMS

IG meas max RMS

|G meas min RMS

|G calc max RMS

IL2 minimum value (RMS)

IL3 maximum value (RMS)

IL3 average value (RMS)

IL3 minimum value (RMS)

Measured value: IG maximum value (RMS)

Measured value: IG minimum value (RMS)

Measured value (calculated):IG maximum value (RMS)

[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
/Demand
ICT Local]
[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Max

ICT Local]
[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Max

ICT Local]

IG calc min RMS

Measured value (calculated):IG minimum value (RMS)

[Operation
[Statistics
Min

ICT Local]
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Value
%(12/11) max

Description

Measured value (calculated): 12/11 maximum value, phase
sequence will be taken into account automatically

Menu path
[Operation
[Statistics
IMax

ICT Local]

%(12/11) min

IL1 Peak demand

IL2 Peak demand

IL3 Peak demand

Measured value (calculated): 12/I1 minimum value, phase sequence

will be taken into account automatically

IL1 Peak value, RMS value

IL2 Peak value, RMS value

IL3 Peak value, RMS value

[Operation
[Statistics
Min

ICT Local]
[Operation
[Statistics
/Demand
ICT Local]
[Operation
[Statistics
/Demand
ICT Local]
[Operation
[Statistics
/Demand
ICT Local]
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Voltage - Statistic Values

Value Description Menu path
f max Max. frequency value [Operation
[Statistics
IMax
Noltage]
fmin Min. frequency value [Operation
[Statistics
Min
Noltage]
V1 max Maximum value: Symmetrical components positive phase [Operation
sequence voltage(fundamental) [Statistics
IMax
Noltage]
V1 min Minimum value: Symmetrical components positive phase sequence [Operation
voltage(fundamental) Statistics
Min
Noltage]

V2 max Maximum value: Symmetrical components negative phase [Operation
sequence voltage(fundamental) Statistics
/Max
Noltage]
V2 min Minimum value: Symmetrical components negative phase [Operation
sequence voltage(fundamental) [Statistics
Min
Noltage]
VL12 max RMS VL12 maximum value (RMS) [Operation
[Statistics
IMax
Noltage]
VL12 avg RMS VL12 average value (RMS) [Operation
[Statistics
Navg]
VL12 min RMS VL12 minimum value (RMS) [Operation
[Statistics
Min
Noltage]
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Value
VL23 max RMS

Description
VL23 maximum value (RMS)

Menu path
[Operation
[Statistics
IMax
Noltage]

VL23 avg RMS

VL23 min RMS

VL23 average value (RMS)

VL23 minimum value (RMS)

[Operation
[Statistics
Navg]
[Operation
[Statistics
Min
Noltage]

VL31 max RMS

VL31 avg RMS

VL31 min RMS

VL1 max RMS

VL1 avg RMS

VL1 min RMS

VL2 max RMS

VL31 maximum value (RMS)

VL31 average value (RMS)

VL31 minimum value (RMS)

VL1 maximum value (RMS)

VL1 average value (RMS)

VL1 minimum value (RMS)

VL2 maximum value (RMS)

[Operation
[Statistics
IMax
Noltage]
[Operation
[Statistics
Navg]
[Operation
[Statistics
Min
Noltage]
[Operation
[Statistics
IMax
Noltage]
[Operation
[Statistics
Navg]
[Operation
[Statistics
Min
Noltage]
[Operation
[Statistics
IMax
Noltage]
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Value
VL2 avg RMS

VL2 min RMS

VL3 max RMS

Description
VL2 average value (RMS)

VL2 minimum value (RMS)

VL3 maximum value (RMS)

Menu path
[Operation
[Statistics
Navg]
[Operation
[Statistics
Min
Noltage]
[Operation
[Statistics
/Max
Noltage]

VL3 avg RMS

VL3 average value (RMS)

[Operation
[Statistics
Navg]

VL3 min RMS

VX meas max RMS

VX meas min RMS

VG calc max RMS

VG calc min RMS

VL3 minimum value (RMS)

Measured value: VX maximum value (RMS)

Measured value: VX minimum value (RMS)

Measured value (calculated):VX maximum value (RMS)

Measured value (calculated):VX minimum value (RMS)

[Operation
[Statistics
Min
Noltage]
[Operation
[Statistics
/Max
Noltage]
[Operation
[Statistics
Min
Noltage]
[Operation
[Statistics
IMax
Noltage]
[Operation
[Statistics
Min
Noltage]

%(V2/V1) max

Measured value (calculated):V2/V1 maximum value, phase
sequence will be taken into account automatically

[Operation
[Statistics
IMax
Noltage]
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Value
%(V2/V1) min

Description

Measured value (calculated):V2/\V1 minimum value , phase
sequence will be taken into account automatically

Menu path
[Operation
[Statistics
Min
Noltage]

VIf max

V/f min

Maximum value: Ratio Volts/Hertz in relation to nominal values.

Minimum value: Ratio Volts/Hertz in relation to nominal values.

[Operation
[Statistics
/Max
Noltage]
[Operation
[Statistics
Min
Noltage]
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Power - Statistic Values

Value

cos phi max

cos phi min

S max

Savg

Description

Maximum value of the power factor: Sign Convention: sign(PF) =
sign(P )

Minimum value of the power factor: Sign Convention: sign(PF) =
sign(P )

Maximum value of the apparent power

Average of the apparent power

Menu path
[Operation
[Statistics
IMax
[Power]
[Operation
[Statistics
Min
[Power]
[Operation
[Statistics
IMax
[Power]
[Operation
[Statistics
/Demand

[Power Demand]

S min

P max

P avg

P min

Q max

Minimum value of the apparent power

Maximum value of the active power

Average of the active power

Minimum value of the active power

Maximum value of the reactive power

[Operation
[Statistics
Min
[Power]
[Operation
[Statistics
/Max
[Power]
[Operation
[Statistics
/Demand
[Power Demand)]
[Operation
[Statistics
Min
[Power]
[Operation
[Statistics
/Max

[Power]
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Value Description Menu path

Qavg Average of the reactive power [Operation
[Statistics
/Demand

[Power Demand]

Qmin Minimum value of the reactive power [Operation
[Statistics
Min
[Power]
cos phi max RMS Maximum value of the power factor: Sign Convention: sign(PF) =  [Operation
sign(P ) [Statistics
/Max
[Power]
cos phi min RMS Minimum value of the power factor: Sign Convention: sign(PF) = [Operation
sign(P ) [Statistics
Min
[Power]
VA Peak demand VA Peak value, RMS value [Operation
[Statistics
/Demand
[Power Demand]
Watt Peak demand WATTS Peak value, RMS value [Operation
[Statistics
/Demand
[Power Demand)]
VAr Peak demand VARs Peak value, RMS value [Operation
[Statistics
/Demand

[Power Demand)]
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System Alarms

Available Elements:
SysA

Please note that Power Protection and (Active/Reactive/Apparent) Power Demand is
NOTICE ( pparent)

only available within Protective Devices that offer current and voltage measurement.
Within the System Alarms menu [SysA] the User can configure:

B General Settings (activate/inactivate the Demand Management, optional assign a signal, that will block the
Demand Management);

m Power Protection (Peak values);
m Demand Management (Power and Current); and
m THD Protection.

Please note, that all thresholds are to be set as primary values.

Demand Management

Demand is the average of system current or power over a time interval (window). Demand management supports
the User to keep energy demand below target values bound by contract (with the energy supplier). If the
contractual target values are exceeded, extra charges are to be paid to the energy supplier.

Therefore, demand management helps the User detect and avoid averaged peak loads that are taken into account
for the billing. In order to reduce the demand charge respective to demand rate, peak loads, if possible, should be
diversified. That means, if possible, avoiding large loads at the same time. In order to assist the User in analyzing
the demand, demand management might inform the User by an alarm. The User might also use demand alarms
and assign them on relays in order to perform load shedding (where applicable).

Demand management comprises:

m Power Demand
m Watt Demand (Active Power);
m VAr Demand (Reactive Power);
m VA Demand (Apparent Power); and

B Current Demand.
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Configuring the Demand
Configuring the demand is a two step procedure. Proceed as follows.
Step1: Configure the general settings within the [Device Para/Statistics/Demand] menu:

m Set the trigger source to » Duration«.

m Select a time base for the » windowz«.

m Determine if the window is » fixed« or » sliding«.
m If applicable assign a reset signal.

The interval time (window) can be set to fixed or sliding.

Example for a fixed window: If the range is set for 15 minutes, the protective device calculates the
average current or power over the past 15 minutes and updates the value every 15 minutes.

Example for a sliding window: If the sliding window is selected and the interval is set to 15 minutes,
the protective device calculates and updates the average current or power continuously, for the past
15 minutes (the newest measuring value replaces the oldest measuring value continuously).
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Window configuration = sliding

Duration —
112 |34 |56 |7|8(9([10|11|12|13 |14 | 15|16 | 17| 18
| ﬁ

I
Average Calculation — | | |_ tDelay Alarm

Average Calculation —| g | _|__tDelay Alarm

sliding
—

1 2 3|14 |5 |6 7189|1011 ({1213 |14 15| 16| 17 | 18

| —
I

Average Calculation _ | | _|__tDely Alarm

Window configuration = fixed

Average Calculation Average Calculation Average Calculation Average Calculation

1 Duration 1 Duration 1 Duration 1

1 2 3145 )| 6 7181911011 (12|13 |14 15| 16| 17 | 18

Average Calculation Average Calculation Average Calculation Average Calculation
e e e e e — — — e ?— _______________ e —-
Average Calculation — | | t'Dg'aV Alarm
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Step 2:

E In addition, the Demand specific settings have to be configured in the [SysA/Demand] menu.

m Determine if the demand should generate an alarm or if it should run in the silent mode.
(Alarm active/inactive).

B Set the threshold.

m Where applicable, set a delay time for the alarm.

Peak Values

The protective device also saves the peak demand values for current and power. The quantities represent the
largest demand value since the demand values were last reset. Peak demands for current and system power are
date and time stamped.

Within the [Operation/Statistics] menu, the current Demand and Peak demand values can be seen.

Configuring the Peak Value Supervision
The supervision for the peak values can be configurated within menu [SysA/Power] in order to monitor:

m Active Power (Watt),
E Reactive Power (VAr)
B Apparent Powr (VA)

The specific settings are to be set within menu [SysA/Power].

m Determine if the peak value supervision should generate an alarm or if it should run in the silent mode.
(Alarm active/inactive).

m Set the threshold.

m Where applicable, set a delay time for the alarm.

Min. and Max. Values.
Within [Operation/Statistics] menu the minimum (min.) and maximum (max.) values can be seen.

Minimum values since last reset: The minimum values are continuously compared to the last minimum value for
that measuring value. If the new value is less than the last minimum, the value is updated. Within the [Device
Para/Statistics/"Min / Max"] menu, a reset signal can be assigned.

Maximum values since last reset: The maximum values are continuously compared to the last maximum value
for that measuring value. If the new value is greater than the last maximum, the value is updated. Within the

[Device Para/Statistics/"Min / Max"] menu, a reset signal can be assigned.
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THD Protection

In order to supervise power quality, the protective device can monitor the voltage (phase-to-phase) and current

THDs.
Within the [SysA/THD] menu:

B Determine if an alarm is to be issued or not (Alarm active/inactive);
m Set the threshold; and

E Where applicable, set a delay time for the alarm.

Device Planning Parameters of the Demand Management

‘ Parameter Description Options Default
Mode Mode do not use, do not use
use

X

Signals of the Demand Management (States of the Outputs)

‘ Signal Description
active Signal: active
ExBlo Signal: External Blocking

Alarm Watt Power Signal: Alarm permitted Active Power exceeded
Alarm VAr Power

Alarm VA Power

Signal: Alarm permitted Reactive Power exceeded

Signal: Alarm permitted Apparent Power exceeded

Alarm Watt Demand Signal: Alarm averaged Active Power exceeded
Alarm VAr Demand Signal: Alarm averaged Reactive Power exceeded
Alarm VA Demand Signal: Alarm averaged Apparent Power exceeded
Alm Current Demd Signal: Alarm averaged demand current

Alarm | THD Signal: Alarm Total Harmonic Distortion Current
Alarm V THD Signal: Alarm Total Harmonic Distortion Voltage
Trip Watt Power Signal: Trip permitted Active Power exceeded

Trip VAr Power Signal: Trip permitted Reactive Power exceeded
Trip VA Power Signal: Trip permitted Apparent Power exceeded
Trip Watt Demand Signal: Trip averaged Active Power exceeded

Trip VAr Demand Signal: Trip averaged Reactive Power exceeded
Trip VA Demand Signal: Trip averaged Apparent Power exceeded
Trip Current Demand Signal: Trip averaged demand current

Trip | THD Signal: Trip Total Harmonic Distortion Current

Trip V THD Signal: Trip Total Harmonic Distortion Voltage

Menu path

[Device planning]
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Global Protection Parameter of the Demand Management

‘ Parameter Description Setting range Default Menu path
Function Permanent activation or deactivation of module/stage.  inactive, inactive [SysA
active IGeneral settings]
ExBlo Fc Activate (allow) or inactivate (disallow) blocking of the | 1..n, Assignment | -.- [SysA
module/stage. This parameter is only effective if a List /General settings]
signal is assigned to the corresponding global g

@ protection parameter. If the signal becomes true, those
modules/stages are blocked that are parameterized
"ExBlo Fc=active".

Alarm Alarm inactive, inactive [SysA
active [Power
@ IWatt]
Threshold Threshold (to be entered as primary value) 1-40000000kwW | 10000kW [SysA
[Power
@ IWatt]
t-Delay Tripping Delay 0 - 60min Omin [SysA
[Power
@ IWatt]
Alarm Alarm inactive, inactive [SysA
active [Power
@ IVAY]
Threshold Threshold (to be entered as primary value) 1 - 40000000kVAr  10000kVAr [SysA
[Power
@ A
t-Delay Tripping Delay 0-60min Omin [SysA
[Power
@ VAT
Alarm Alarm inactive, inactive [SysA
active [Power
® v
Threshold Threshold (to be entered as primary value) 1-40000000kVA  10000kVA [SysA
[Power

@ IVA]
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‘ Parameter Description Setting range Default Menu path
t-Delay Tripping Delay 0 - 60min Omin [SysA
[Power
@ IVA]
Alarm Alarm inactive, inactive [SysA
active /Demand
@ /Power Demand
/Watt Demand]
Threshold Threshold (to be entered as primary value) 1 - 40000000kW 10000kW [SysA
/Demand
@ /Power Demand
/Watt Demand]
t-Delay Tripping Delay 0 - 60min Omin [SysA
/Demand
@ /Power Demand
/Watt Demand]
Alarm Alarm inactive, inactive [SysA
active /Demand
@ /Power Demand
IVAr Demand]
Threshold Threshold (to be entered as primary value) 1 - 40000000kVAr  20000kVAr [SysA
/Demand
@ /Power Demand
/VAr Demand]
t-Delay Tripping Delay 0 - 60min Omin [SysA
/Demand
@ IPower Demand
/VAr Demand]
Alarm Alarm inactive, inactive [SysA
active /Demand
@ /Power Demand
/VA Demand]
Threshold Threshold (to be entered as primary value) 1-40000000kVA  20000kVA [SysA
/Demand
@ /Power Demand
/VA Demand]
t-Delay Tripping Delay 0 - 60min Omin [SysA
/Demand
@ /Power Demand
/VA Demand]
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‘ Parameter Description Setting range Default Menu path
Alarm Alarm inactive, inactive [SysA
active /Demand
@ /Current Demand]
Threshold Threshold (to be entered as primary value) 10 - 500000A 500A [SysA
/Demand
@ /Current Demand]
t-Delay Tripping Delay 0 - 60min Omin [SysA
/Demand
@ /Current Demand]
Alarm Alarm inactive, inactive [SysA
active [THD
@ /I THD]
Threshold Threshold (to be entered as primary value) 1 - 500000A 500A [SysA
/THD
@ /I THD]
t-Delay Tripping Delay 0 - 3600s 0s [SysA
[THD
@ /I THD]
Alarm Alarm inactive, inactive [SysA
active [THD
@ N THD]
Threshold Threshold (to be entered as primary value) 1 - 500000V 10000V [SysA
[THD
@ N THD]
t-Delay Tripping Delay 0-3600s Os [SysA
[THD
@ N THD]

237

MCDLV4

DOK-HB-MCDLV4-2E



System Alarms

States of the Inputs of the Demand Management

Name Description Assignment via
ExBlo-I Module input state; External blocking [SysA

IGeneral settings]
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Collective Acknowledgments for latched signals:

LEDs Binary Output

Relays

All LEDs at once: All Binary Output
Relays at once:

Via Smart view

or at the panel Where?

all... [Operation\ Where?
can be Acknowledge] [Operation\
acknowledged. Acknowledge]

At the panel, the
menu [Operation\
Acknowledge]
can directly be
accessed via the

»C« key
External All LEDs at once: All Binary Output
Acknowledgment Relays at once:

*.

. . Where? Within
Via a signal from

Collective Acknowledgments

SCADA

All SCADA

signals at once:

Where?
[Operation\
Acknowledge]

All SCADA

signals at once:

Pending LEDs+
Trip Command Binary Output
Relays+
SCADA+
Pending
Trip Command
All pending trip All at once:
commands at
once: Wherg?
[Operation\
Where? Acknowledge]
[Operation\
Acknowledge]

All pending trip
commands at
once:

th ) ¢ the menu Where? Within Where? Within

i f as&gnr;e: | Ex Acknowledge the menu the menu Where? Within_
ist (.9. a digita Ex Acknowledge Ex Acknowledge the menu
Input) all... can

be Ex Acknowledge
acknowledged.

*The External Acknowledgement might be disabled if parameter » Ex Ack «is set to »inactive« within menu [Device
Para/Ex Acknowledge]. This blocks also the acknowlegement via Communication (e.g. Modbus).
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Options for individual acknowledgments for latched signals:

Individual Acknowledgment

LEDs Binary Output Relays Pending
Trip Command
Via a signal from the Single LED: Binary Output Relay: Pending Trip Command.
assignment list (e.g.:a Where?
digital Input) a single... can Within the module
be acknowledged. Where? Where? TripControl
Within the configuration Within the configuration

menu of this single LED. = menu of this single Binary
Output Relay.

As long as you are within the parameter setting mode, you cannot
NOTICE gasy P g y
acknowledge.

NOTICE In case of a fault during parameter setting via the operating panel, you must
first leave the parameter mode by pressing either push-button »C« or »OK«

before you may access to menu »Acknowledgments« via push-button.
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Manual Acknowledgment

B Press the C-Button at the panel.

m Select the item to be acknowledged via the Softkeys:

Binary output relays,
LEDs,
SCADA,

a pending trip command or

all (above) mentioned items at once.

B Press the Softkey with the » Wrench-Symbol«.

m Enter your password.
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External Acknowledgments

Within the menu [Device Parameter\Ex Acknowledge] you can assign a signal (e.g. the state of a digital input) from
the assignment list that:

B acknowledges all (acknowledgeable) LEDs at once;
B acknowledges all (acknowledgeable) binary outputs at once:

B acknowledges all (acknowledgeable) SCADA-signals at once.

Ack LED
Ex Acknowledge.Ack LED

1..n, Assignment List

Ack BO
Ex Acknowledge.Ack BO

1..n, Assignment List

Ack Scada

Ex Acknowledge.Ack Scada
1..n, Assignment List
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Manual Resets
In menu »Operation/Reset« you can:

m reset counters,
m delete records (e.g. disturbance records) and

E reset special things (like statistics, thermal replica...).

The description of the reset commands can be found within the correspondin
No TICE modules P P °

Reset to Factory Defaults
_ This Function will reset the device to the factory defaults.
All records will be deleted and and the measured values and counters will be
reset. The operation hours counter will be kept.
This Function is available at the HMI only.
«  Press the »C-key« during a cold start, in order to access the »Reset« menu.

- Select »Reset to factory default«.

- Confirm »Reset device to factory defaults and reboot« with »Yes« in order to execute the reset to factory
defaults.«
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Status Display

In the status display within the »Operation« menu, the present state of all signals can be viewed. This means the
User is able to see if the individual signals are active or inactive at that moment. The User can see all signals
sorted by protective elements/modules.

State of the module input/signal is... Is shown at the panel as...

false / »0« 0 E

true / »1« ﬁ
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Operating Panel (HMI)

HMI

Special Parameters of the Panel

This menu »Device Parameter/HMI« is used to define the contrast of the display, the maximum admissible edit time

and the menu language (after expiry of which, all unsaved parameter changes will be rejected).

Direct Commands of the Panel

‘ Parameter Description Setting range Default Menu path
Contrast Contrast 0-100% 50% [Device Para
THMI]
Global Protection Parameters of the Panel
‘ Parameter Description Setting range Default Menu path
t-max Edit/Access | If no other key(s) is pressed at the panel, after 20 - 3600s 180s [Device Para
expiration of this time, all cached (changed) parameters JHMI]
are canceled. The device access will be locked by
@ falling back into Read-only level Lv0.
Display Off The display back light will be turned off when this timer | 20 - 3600s 180s [Device Para
has expired.

X

Menu language Selection of the language English, English
German,
@ Russian,
Polish,
French,
Portuguese,
Spanish

Display ANSI Display ANSI Device Numbers inactive, active
Device No.

X

active

JHMI]

[Device Para
[HMI]

[Device Para
THMI]
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Recorders

Disturbance Recorder

Available elements:
Disturb rec

m Disturbance records can be downloaded (read out) by means of the parameter setting and evaluation software
Smart view.

E The disturbance records can be viewed and analyzed within Data visualizer (will be installed with Smart view ).

m Disturbance reoords can be converted into the comtrade file format by means of Data visualizers.

The disturbance recorder works with 32 samples per cycle. The disturbance recorder can be started by one of eight
start events (selection from the »assignment list«/OR-Logic).The disturbance record contains the measuring values
inclusively pre-trigger-time. By means of Smart view/Datavisualizer (option) the oscillographic curves of the
analogue (current, voltage) and digital channels/traces can be shown and evaluated in a graphical form. The
disturbance recorder has a storage capacity of 120s. The disturbance recorder is able to record up to 10 s
(adjustable) per record. The amount of records depends on the file size of each record.

The disturbance recorder can be parameterized in the menu »Device Parameter/Recorder/Disturb rec«.

Determine the max. recording time to register a disturbance event. The max. total length of a recording is 10s
(inclusive pre-trigger and post-trigger time).

To trigger the disturbance recorder, up to 8 signals can be selected from the »assignment list«. The trigger events
are OR-linked. If a disturbance record is written, a new disturbance record cannot be triggered until all trigger
signals, which have triggered the previous disturbance record, are gone. Recording is only done for the time the
assigned event exists (event controlled), plus the time for the pre- and post-trigger, but not longer than 10s. The
time for forward run and tracking of the disturbance recorder is shown in percent of the total recording length.

NOTICE The post-trigger time will be up to "Post-trigger time" depending on the duration of the

trigger signal. The post-trigger will be the remaining time of the "Max file size" but at
maximum "Post-trigger time"
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Example

Start 1
Trigger

Start 2
Trigger

Start 3
Trigger

Start 4
Trigger

Start 5
Trigger

Start 6
Trigger

Start 7
Trigger

Start 8
Trigger

Recording

Man Trigge

r
I

The disturbance recorder is started by the general activation facility. After the fault has been cancelled

(+ follow-up time), the recording process is stopped (but after 10s at the latest).

The parameter »Auto Delefe« defines how the device shall react if there is no saving place available. In case »Aufo
Delete« is »active«, the first recorded disturbance will be overwritten according to the FIFO principle. If the
parameter is set to »inactive«, recording of the disturbance events will be stopped until the storage location is
released manually.
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Example Disturbance Recorder Timing Chart |

Start1 = Prot.Trip
Start2 = -.-
Start3 =-.-
Start4 =-.-
Start5 =-.-
Start6 =-.-
Start7 =-.-
Start8 =-.-
trec < Max file size Auto overwriting = active
Post-trigger time = 25%
Start 1 Pre-trigger time= 15%

200 ms Max file size = 2s

-—Pp

0 -
| | t
| |
| |
| |
Pre-trigger time : :
‘300 ms ! :
1 B — I
|
|
0 | -
-—
|0 :
| | t
: |
Post-trigger timé :
: |
| 500 ms
4 | -t »
|
|
0 | -
0 w
I |
I | t
I |
I |
trec I |
I |
L 1000 ms J
1 - Lt
0
|
| 0
| t
|
|
Max file size |
|
|
P 2000 ms -
1
0 - >
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Example Disturbance Recorder Timing Chart Il

Start 1 = ProtAlarm

Start2 =-.--

Start 3 =-.-

Start4 =-.-

Start5 =-.-

Start6 =-.-

Start7 =-.-

Start 8 = -.-

Auto overwriting = active
t-rec = Max file size Post-trigger time = 25%

Pre-trigger time = 15%

Max file size =2s

Start 1
1200 ms
1
0 >
| | t
| |
| |
| |
Pre-trigger time : :
| |
‘300 ms |
1 |
|
|
0 1 -
10 !
| | t
|
| |
Post-trigger time :
: [
| _500ms
1 |
|
|
0 l >
I —
| 0 |
I | t
I |
I |
trec I |
I |
P 2000 ms ‘I
1
0 .
I -—
10 |
| | t
l I
l I
Max file size | |
: I
P 2000 ms o |
1 - »
9 >
0 t

249 MCDLV4 DOK-HB-MCDLV4-2E



Recorders

Read Out Disturbance Records
Within the Menu Operation/Disturb rec you can

B Detect accumulated Disturbance Records.

Within the Menu »Operation/Recorders/Man Trigger« you can trigger the
NOTICE W >-P gger«y 99
disturbance recorder manually.

Deleting Disturbance Records
Within the Menu Operation/Disturb rec you can

B Delete Disturbance Records.

B Choose via »SOFTKEY « »up« and »SOFTKEY « »down« the disturbance record that is to be deleted.
m Call up the detailed view of the disturbance record via »SOFTKEY « »right«.

E Confirm by pressing »SOFTKEY « »delete«

m Enter your password followed by pressing the key »OK«

E Choose whether only the current of whether all disturbance records should be deleted.

E Confirm by pressing »SOFTKEY « »OK«
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Direct Commands of the Disturbance Recorder

‘ Parameter

Man Trigger

@

Res all rec

@

Description

Manual Trigger

Reset all records

Setting range
False,

True

inactive,

active

Global Protection Parameters of the Disturbance Recorder

‘ Parameter
Start: 1

X

Start: 2

X

Start: 3

X

Start: 4

X

Start: 5

X

Start: 6

X

Start: 7

X

Description

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Start recording if the assigned signal is true.

Setting range

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

Default

False

inactive

Default
Prot.Trip

Menu path
[Operation
/Recorders

/Man Trigger]

[Operation
IReset]

Menu path
[Device Para
/Recorders

[Disturb rec]

[Device Para
/Recorders
[Disturb rec]

[Device Para
/Recorders
[Disturb rec]

[Device Para
IRecorders
[Disturb rec]

[Device Para
/Recorders

[Disturb rec]

[Device Para
IRecorders
[Disturb rec]

[Device Para
/Recorders
[Disturb rec]
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‘ Parameter Description Setting range Default Menu path
Start: 8 Start recording if the assigned signal is true. 1..n, Assignment - [Device Para
List
IRecorders
(X) [Disturb rec]
Auto overwriting If there is no more free memory capacity left, the oldest  inactive, active [Device Para
file will be overwritten. .
active IRecorders
® [Disturb rec]
Post-trigger time ~ The post trigger time is settable up to a maximum of 0-50% 20% [Device Para
50% of the Maximum file size setting. The post-trigger IRecorders
will be the remaining time of the "Max file size" but at
® maximum "Post-trigger time" IDisturb rec]
Pre-trigger time The pre trigger time is settable up to a maximum of 0-50% 20% [Device Para
50% of the Maximum file size setting.
/Recorders
® [Disturb rec]
Max file size The maximum storage capacity per record is 10 0.1-10.0s 2s [Device Para

X

seconds, including pre-trigger and post-trigger time.
The disturbance recorder has a total storage capacity
of 120 seconds.

/Recorders
[Disturb rec]
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Disturbance Recorder Input States

Name
Start1-|

Start2-|

Start3-|

Startd-|

Start5-|

Start6-|

Start7-|

Start8-|

Description

State of the module input

State of the module input::

State of the module input::

State of the module input::

State of the module input::

State of the module input::

State of the module input::

State of the module input::

Disturbance Recorder Signals

Signal
recording
memory full
Clear fail

Res all records
Res rec

Man Trigger

:: Trigger event / start recording if:

Description

Signal: Recording

Signal: Memory full

Signal: Clear failure in memory

Signal: All records deleted

Signal: Delete record

Signal: Manual Trigger

Trigger event / start recording if;

Trigger event / start recording if;

Trigger event / start recording if:

Trigger event / start recording if:

Trigger event / start recording if;

Trigger event / start recording if;

Trigger event / start recording if:

Assignment via
[Device Para
[Recorders
[Disturb rec]
[Device Para
IRecorders
[Disturb rec]
[Device Para
IRecorders
[Disturb rec]
[Device Para
IRecorders
[Disturb rec]
[Device Para
[Recorders
[Disturb rec]
[Device Para
IRecorders
[Disturb rec]
[Device Para
[Recorders
[Disturb rec]
[Device Para
IRecorders

[Disturb rec]
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Special Parameters of the Disturbance Recorder

Value Description Default Size Menu path

Rec state Recording state Ready Ready, [Operation
Recording, [Status Display
Writing file, IRecorders
Trigger Blo [Disturb rec]

Error code Error code OK OK, [Operation
Write err, [Status Display
Clear falil, [Recorders

Calculation err,  /Disturb rec]
File not found,

Auto overwriting
off
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Fault Recorder

Fault rec

Purpose of the Fault recorder

The Fault Recorder provides compressed information about faults (e.g. Trip Causes). The compressed information
can be read out also at the HMI. This might be helpful for fast fault analysis already at the HMI. After a fault, a
popup window will be sent onto the display in order to draw the users attention to the fault. The Fault Recorder will
provide information on the causes of the fault. A detailed fault analysis (in oscillographic form) can be done means
of the Disturbance Recorder. The reference between the Fault Records and the corresponding Disturbance

Records are the » Fault Number« and the » Grid Fault Number«.
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Definitions
Time to Trip: Time between First Alarm (Prot.Pickup) and First Trip (Prot.Trip) decision
Fault Duration: Time period from the rising edge of the General Pickup (»PRoT.Pickup«) signal up to the

falling edge of the General Pickup Signal. Please note that General Pickup is an or-
connection (disjunction) of all Pickup signals. General Trip is an OR-connection of all Trips.

Popup pops up on the display.

Prot Alarm
» Fault duration
1 -t >
9 >
Y : t
| [
' [
Prot.Trip : :
' [
: Time to trip |
R R R |
1 |
|
|
0 | >
0
t
Analog values (recording) t-meas-delay=0
| t-meas-delay>0
1 < >
0
>
0 |

Capture Data :

Capture Data
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Behaviour of the Fault Recorder

Who triggers the Fault Recorder?
The Fault Recorder will be triggered by the rising edge of the »ProT.Pickup« (General Pickup) signal. Please note

that »ProT.Pickup« (General Pickup) is an or-connection of all Pickup signals. The first Pickup will trigger the Fault
recorder.

At which point of time will the fault measurements be captured?

The fault measurements will be captured (written) when the trip decision is taken. The point in time, when the
measurements are captured (after a trip) can be delayed optionally by the parameter » -meas-delay«. This might be
reasonable in order to achieve more reliable measuring values (e.g. in order to avoid measuring disturbances
caused by significant DC-components).

Modes
In case of a fault record should be written even if an general alarm has not lead to a trip, the parameter » Record-
Mode« is to be set to »Alarms and Trips« .

Set parameter » Record-Mode« to » Trips only«, if an Alarm that is not followed by a trip decision should not lead to a
trip.

When does the overlay (popup) appears on the display of the HMI?
A popup will appear on the HMI display, when the General Pickup (Prot.Pickup) disappears.

NOTICE No time to trip will be shown if the pickup signal that triggers the fault recorder is
issued by another protection module than the trip signal. This might happen if

more than one protection module is involved into a fault.
NOTICE

Please note: The parameter settings (thresholds etc.) that are shown in a fault record
are not part of the fault record itself. They are always read out from the current device
setting. If parameters settings that are shown in a fault record could have been
updated, they will be indicated with an asterisk symbol within the fault record.

To prevent this please proceed as follows:

Save any fault record that should be archived to your local network/hard disk before
doing any parameter change. Delete all the fault records in your fault recorder
afterwards.

Memory

The last stored fault record is saved (fail-safe) within the Fault Recorder (the others are saved within a memory that
depends on the auxiliary power of the protective relay). If there is no more memory free, the oldest record will be
overwritten (FIFO). Up to 20 records can be stored.
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How to close the overlay/popup?
By using Softkey » OK«.

How to find out fast, if a fault has lead to a trip or not?

Faults that lead to a trip will be indicated by a flash icon i’ (right side) within the overview menu of the fault
recorder.

Which fault record pops up?
The newest fault.
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Content of a Fault Record

A fault record comprises information about:

Date/Time Date and Time of the Fault

FaultNr The number of the fault will be incremented with each fault (General Alarm or
»PROT.PICKUP«)

Grid Fault No. This counter will be incremented by each General Pickup (Exception AR: this applies
only to devices that offer auto reclosing).

Active Set The active parameter set

Time to trip The time between pickup and trip. Please note: No time to trip will be shown if the first
pickup and the first trip are issued by different protection modules.

Alarm Name of the module that picked up first.

Trip Name of the module that tripped first.

The information that will be displayed depends on which protection module has tripped.
That means e.g. that the thresholds are shown. In case that the trip was initiated by the
MotorStart (applies to motor protection relays) protection module, additional information
will be displayed.

Adaptive Set In case that adaptive sets are used, the number of the active set will be displayed.
Fault type In case of overcurrent trips, the fault type will be evaluated based on the energized
phases.
Alarm Phase A Alarm Phase B Alarm Phase C Fault Type
X L1G
X L2G
X L3G
X X L1B
X X L2L3
X X L1L3
X X X L1L2L3
Direction In case that a direction has been detected, the evaluated direction will be displayed

(this applies to directional phase and ground overcurrent relays only).

Measured Values Various measuring values at the time of tripping (or delayed depending on parameter
setting) will be displayed.
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How to set up the Fault Recorder

The » Record-Mode« will determine if trips only cause a fault record or if also Alarms without a consecutively trip
should cause a fault record. This parameter is to be set within menu [Device Para\Recorders\Fault rec]

How to navigate within the Fault Recorder

Navigation within the
Fault recorder

Back to overview.

Next (upper) item within this
fault record.

Previous fault record.

Next (lower) item within this
fault record.

How to read Out the Fault Recorder

In order to read out a fault record there are two options available:

«  Option 1: A Fault has popped up on the HMI (because an trip or pickup has occurred).

«  Option 2: Call up manually the Fault recorder menu.

Option 1 (in case a fault record pops up on the display (overlay):

B Analyze the fault record by using Softkeys Arrow Up and Arrow Down.

m Or close the Popup by using Softkey OK

Option 2 :

Call up the main menu;

Call up the sub-menu »Operation/Recorders/Fault rec.;

Select a fault record; and

Softkey

¥ |

Analyze the fault record by using Softkeys Arrow Up and Arrow Down.
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Direct Commands of the Fault Recorder

‘ Parameter Description Setting range Default Menu path
Res all rec Reset all records inactive, inactive [Operation
active IReset]
Global Protection Parameters of the Fault Recorder
‘ Parameter Description Setting range Default Menu path
Record-Mode Recorder Mode (Set the behaviour of the recorder) Alarms and Trips, | Trips only [Device Para
Trips only /Recorders
@ [Fault rec]
t-meas-delay After the Trip, the measurement will be delayed for this | 0 - 60ms Oms [Device Para

time.

X

/Recorders

[Fault rec]

Fault Recorder Signals

Signal Description
Res rec Signal: Delete record
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Event Recorder
Event rec
The event recorder can register up to 300 events and the last (minimum) 50 saved events are recorded fail-safe.

The following information is provided for any of the events:

Events are logged as follows:

Record No. Fault No. No of grid faults Date of Record = Module.Name State
Sequential Number of the A grid fault No. can  Time stamp What has Changed Value
Number ongoing fault have several Fault changed?

No.

This counter will

be incremented | This counter will be
by each General incremented by each
Alarm General Alarm

(Prot.Alarm) (Exception AR: this

applies only to
devices that offer
auto reclosing)

There are three different classes of events:

m Alternation of binary states are shown as:
m 0->1 if the signal changes physically from »0« to »1«.

m 1->0 if the signal changes physically from »1« to »0«.

B Counters increment is shown as:
m Old Counter state -> New Counter state (e.g. 3->4)

m Alternation of multiple states are shown as:
m Old state -> New state (e.g. 0->2)
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Read Out the Event Recorder

m Call up the »main menu«.
m Call up the submenu »Operation/Recorders/Event rec«.

B Select an event.

Direct Commands of the Event Recorder

‘ Parameter Description Setting range Default Menu path
Res all rec Reset all records inactive, inactive [Operation
active IReset]

@

Event Recorder Signals

Signal Description

Res all records Signal: All records deleted

263 MCDLV4

DOK-HB-MCDLV4-2E



Recorders

Trend Recorder

Available Elements:
Trend rec

Configuring the Trend Recorder
The Trend Recorder is to be configured within [Device Para/Recorders/Trend Recorder] menu.
The User has to set the time interval. This defines the distance between two measuring points.

The User can select up to ten values that will be recorded.
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Global Protection Parameters of the Trend Recorder

‘ Parameter Description Setting range Default Menu path
Resolution Resolution (recording frequency) 60 min, 15 min [Device Para
30 min, IRecorders
® 15 min, [Trend rec]
10 min,
5 min
Trend1 Observed Value1 1..n, TrendRecList | CT Local.IL1 [Device Para
RMS
IRecorders
® [Trend rec]
Trend2 Observed Value2 1..n, TrendRecList | CT Local.IL2 [Device Para
RMS
IRecorders
® [Trend rec]
Trend3 Observed Value3 1..n, TrendRecList | CT Local.IL3 [Device Para
RMS
IRecorders
® [Trend rec]
Trend4 Observed Value4 1..n, TrendRecList | CT Local.IG [Device Para
meas RMS
IRecorders
® [Trend rec]
Trend5 Observed Valueb 1..n, TrendRecList | VT.VL1 RMS [Device Para
IRecorders
® [Trend rec]
Trend6 Observed Value6 1..n, TrendRecList | VT.VL2 RMS [Device Para
IRecorders
® [Trend rec]
Trend7 Observed Value7 1..n, TrendRecList | VT.VL3 RMS [Device Para
IRecorders
@ [Trend rec]
Trend8 Observed Value8 1..n, TrendRecList | VT.VX meas [Device Para
RMS
IRecorders
® [Trend rec]
Trend9 Observed Value9 1..n, TrendRecList [Device Para

X

[Recorders

[Trend rec]
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‘ Parameter Description
Trend10 Observed Value10

X

Trend Recorder Signals (Output States)

Signal ‘ Description
Hand Reset Hand Reset

Setting range
1..n, TrendRecList

Default

Menu path
[Device Para
/Recorders

[Trend rec]
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Direct Commands of the Trend Recorder

‘ Parameter Description Setting range Default Menu path
Reset Delete all entries inactive, inactive [Operation
active IReset]
Genearal Values of the Trend Recorder
Value Description Default Size Menu path
Max avail Entries Maximum available entries in the current 0 0-9999999999  [Operation
configuration

Global Values of the Trend Recorder

The » TrendRecList« below summarizes all signals that the User can assign.

Name Description

No assignment

/Count and RevData

[Trend rec]

VT.VL1 Measured value: Phase-to-neutral voltage (fundamental)

VT.VL2 Measured value: Phase-to-neutral voltage (fundamental)

VT.VL3 Measured value: Phase-to-neutral voltage (fundamental)

VT.VX meas Measured value (measured): VX measured (fundamental)

VT.VG calc Measured value (calculated): VG (fundamental)

VT.VL12 Measured value: Phase-to-phase voltage (fundamental)

VT.VL23 Measured value: Phase-to-phase voltage (fundamental)

VT.VL31 Measured value: Phase-to-phase voltage (fundamental)

VT.VL1 RMS Measured value: Phase-to-neutral voltage (RMS)

VT.VL2 RMS Measured value: Phase-to-neutral voltage (RMS)

VT.VL3 RMS Measured value: Phase-to-neutral voltage (RMS)

VT.VX meas RMS Measured value (measured): VX measured (RMS)

VT.VG calc RMS Measured value (calculated): VG (RMS)

VT.VL12 RMS Measured value: Phase-to-phase voltage (RMS)

VT.VL23 RMS Measured value: Phase-to-phase voltage (RMS)

VT.VL31 RMS Measured value: Phase-to-phase voltage (RMS)

VT.VIf Ratio Volts/Hertz in relation to nominal values.

VT.VO Measured value (calculated): Symmetrical components Zero voltage(fundamental)
VTV Measured value (calculated): Symmetrical components positive phase sequence voltage(fundamental)
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Name Description

VT.V2 Measured value (calculated): Symmetrical components negative phase sequence voltage(fundamental)
VT.%(V2/V1) Measured value (calculated): V2/V1, phase sequence will be taken into account automatically.

VT.VL1 avg RMS VL1 average value (RMS)

VT.VL2 avg RMS VL2 average value (RMS)

VT.VL3 avg RMS VL3 average value (RMS)

VT.VL12 avg RMS VL12 average value (RMS)

VT.VL23 avg RMS VL23 average value (RMS)

VT.VL31 avg RMS

VL31 average value (RMS)

VT.f

Measured value: Frequency

VT.VL1 THD Measured value (calculated): VL1 Total Harmonic Distortion
VT.VL2 THD Measured value (calculated): VL2 Total Harmonic Distortion
VT.VL3 THD Measured value (calculated): VL3 Total Harmonic Distortion
VT.VL12 THD Measured value (calculated): V12 Total Harmonic Distortion
VT.VL23 THD Measured value (calculated): V23 Total Harmonic Distortion
VT.VL31 THD Measured value (calculated): V31 Total Harmonic Distortion
CT Local.IL1 Measured value: Phase current (fundamental)
CT Local.lL2 Measured value: Phase current (fundamental)
CT Local.IL3 Measured value: Phase current (fundamental)

CT Local.IG meas
CT Local.IG calc

Measured value (measured): IG (fundamental)

Measured value (calculated): IG (fundamental)

CT Local.IL1 RMS
CT Local.IL2 RMS
CT Local.IL3 RMS

Measured value: Phase current (RMS)
Measured value: Phase current (RMS)

Measured value: Phase current (RMS)

CT Local.IG meas RMS
CT Local.IG calc RMS
CT Local.l0

Measured value (measured): IG (RMS)
Measured value (calculated): IG (RMS)

CT Local.l1
CT Local.I2
CT Local.%(12/11)

(
(
Measured value (calculated): Zero current (fundamental)
(
(

):
):
Measured value (calculated): Positive phase sequence current (fundamental)
Measured value (calculated): Unbalanced load current (fundamental)

):

Measured value (calculated): 12/11, phase sequence will be taken into account automatically.

CT Local.IL1 avg RMS
CT Local.IL2 avg RMS
CT Local.IL3 avg RMS

IL1 average value (RMS)
IL2 average value (RMS)
IL3 average value (RMS)

CT Local.lL1 THD
CT Local.IL2 THD
CT Local.IL3 THD

Measured value (calculated): IL1 Total Harmonic Current
Measured value (calculated): IL2 Total Harmonic Current

Measured value (calculated): IL3 Total Harmonic Current

CT Remote.IL1
CT Remote.IL2
CT Remote.IL3

Measured value: Phase current (fundamental)
Measured value: Phase current (fundamental)

Measured value: Phase current (fundamental)

CT Remote.10 Measured value (calculated): Zero current (fundamental)
CT Remote.l1 Measured value (calculated): Positive phase sequence current (fundamental)
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Name
CT Remote.I2

ThR.Thermal Cap Used

Description
Measured value (calculated): Unbalanced load current (fundamental)

Measured value: Thermal Capacity Used

PQSCr.S Measured Value (Calculated): Apparent power (fundamental)

PQSCr.P Measured value (calculated): Active power (P- = Fed Active Power, P+ = Consumpted Active Power)
(fundamental)

PQSCr.Q Measured value (calculated): Reactive power (Q- = Fed Reactive Power, Q+ = Consumpted Reactive
Power) (fundamental)

PQSCr.P 1 Measured value (calculated): Active power in positive sequence system (P- = Fed Active Power, P+ =
Consumpted Active Power)

PQSCr.Q 1 Measured value (calculated): Reactive power in positive sequence system (Q- = Fed Reactive Power, Q+
= Consumpted Reactive Power)

PQSCr.S RMS Measured Value (Calculated): Apparent power (RMS)

PQSCr.P RMS Measured value (calculated): Active power (P- = Fed Active Power, P+ = Consumpted Active Power)
(RMS)

PQSCr.cos phi Measured value (calculated): Power factor: Sign Convention: sign(PF) = sign(P )

PQSCr.cos phi RMS Measured value (calculated): Power factor: Sign Convention: sign(PF) = sign(P )

PQSCr.Ws Net Absolute Apparent Power Hours

PQSCr.Wp Net Absolute Active Power Hours

PQSCr.Wq Net Absolute Reactive Power Hours

PQSCr.Wp+ Positive Active Power is consumed active energy

PQSCr.Wp- Negative Active Power (Fed Energy)

PQSCr.Wq+ Positive Reactive Power is consumed Reactive Energy

PQSCr.Wg- Negative Reactive Power (Fed Energy)
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Communication Protocols

SCADA Interface

Scada

Device Planning Parameters of the Serial Scada Interface

‘ Parameter Description Options Default Menu path
Protocol Select the SCADA protocol to be used. do not use, do not use [Device planning]
Modbus RTU,
@ Modbus TCP,
DNP3 RTU,
DNP3 TCP,
DNP3 UDP,
|EC60870-5-103,
IEC61850,
Profibus

Signals (Output States) of the SCADA Interface

‘ Signal ‘ Description
SCADA connected At least one SCADA System is connected to the device.
SCADA not connected No SCADA System is connected to the device

TCP/IP Parameter

Tcplp

Global TCP/IP Parameters

‘ Parameter Description Setting range Default Menu path
Keep Alive Time Keep Alive Time is the duration between two keep alive | 1 - 7200s 720s [Device Para
transmissions in idle condition TCP/IP
@ /Advanced
Settings]
Keep Alive Interval  Keep Alive Interval is the duration between two 1-60s 15s [Device Para
successive keep alive retransmissions, if the
i i [TCP/IP
acknowledgement to the previous keepalive
® transmission was not received. /Advanced
Settings]
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‘ Parameter Description Setting range Default Menu path
Keep Alive Retry  Keep alive retry is the number of retransmissionstobe 3 -3 3 [Device Para
carried out before declaring that the remote end is not
. [TCP/IP
available.
® /Advanced
Settings]
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Modbus®

Modbus

Modbus® Protocol Configuration

The time-controlled Modbus® protocol is based on the Master-Slave working principle. This means that the
substation control and protection system sends an enquiry or instruction to a certain device (slave address) which
will then be answered or carried out accordingly. If the enquiry/instruction cannot be answered/carried out (e.g.
because of an invalid slave address), a failure message is returned to the master.

The Master (substation control and protection system) can guery information from the device, such as:

Type of unit version

Measuring values/Statistical measured values
Switch operating position

State of device

Time and date

State of the device’s digital inputs
Protection-/State alarms

The Master (control system) can give commands/instructions to the device, such as:

Control of switchgear (where applicable, i.e. each acc. to the applied device version)
Change-over of parameter set

Reset and acknowledgement of alarms/signals

Adjustment of date and time

Control of alarm relays

For detailed information on data point lists and error handling, please refer to the Modbus® documentation.

To allow configuration of the devices for Modbus® connection, some default values of the control system must be
available.
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Modbus RTU
Part 1: Configuration of the Devices

Call up »Device parameter/Modbus« and set the following communication parameters there:
B Slave-address, to allow clear identification of the device.
m Baud-Rate

Also, select below indicated RS485 interface-related parameters from there, such as:
B Number of data bits

m One of the following supported communication variants: Number of data bits, even, odd, parity or no parity,
number of stop bits.

B »i-timeout«. communication errors are only identified after expiry of a supervision time »t-timeout«.

B Response time (defining the period within which an enquiry from the master has to be answered).

Part 2: Hardware Connection

m For hardware connection to the control system, there is an RS485 interface at the rear side of the device
(RS485, fiber optic or terminals).

m Connect bus and device (wiring).

Error Handling - Hardware Errors
Information on physical communication errors, such as:

B Baudrate Error
m Parity Error ...

can be obtained from the event recorder.

Error Handling — Errors on protocol level

If, for example, an invalid memory address is enquired, error codes will be returned by the device that need to be
interpreted.
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Modbus TCP
Establishing a connection via TCP/IP to the device is only possible if your
NOTICE device is equipped with an Ethernet Interface (RJ45).
Contact your IT administrator in order to establish the network connection.

Part 1: Setting the TCP/IP Parameters
Call up »Device parameter/TCP/IP« at the HMI (panel) and set the following parameters:

B TCP/IP address
B Subnetmask

m Gateway

Part 2: Configuration of the Devices

Call up »Device parameter/Modbus« and set the following communication parameters:
m Setting a Unit Identifier is only necessary if a TCP network should be coupled to a RTU network.
m If a different port than the default port 502 should be used please proceed as follows:
B Choose “Private” within the TCP-Port-Configuration.
m Set the port-number.

m Set the maximum accepted time of “no communication”. If this time has expired — without any comunication,
the device concludes a failure within the master system.

m Allow or disallow the blocking of SCADA commands.

Part 3: Hardware Connection
B There is a RJ45 interface at the rear side of the device for the hardware connection to the control system.

m Establish the connection to the device by means of a proper Ethernet cable.

Direct Commands of the Modbus®

‘ Parameter Description Setting range Default Menu path
Res Diagn Cr All Modbus Diagnosis Counters will be reset. inactive, inactive [Operation
active IReset]

@
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Global Protection Parameters of the Modbus®

‘ Parameter Description Setting range Default Menu path
Slave ID Device address (Slave ID) within the bus system. Each 1 - 247 1 [Device Para
device address has to be unique within a bus system.
/Modbus
® /Communication]
Unit ID The Unit Identifier is used for routing. This parameteris 1 -255 255 [Device Para
to be set, if a Modbus RTU and a Modbus TCP network
/Modbus
should be coupled.
® /Communication]
TCP Port Config TCP Port Configuration. This parameter is to be set Default, Default [Device Para
only if the default Modubs TCP Port should not be .
used. Private /Modbus
® /Communication]
Port Port number 502 - 65535 502 [Device Para
And Only available if: TCP Port Config = Private MModbus
® /Communication]
t-timeout Within this time the answer has to be received by the | 0.01 - 10.00s 1s [Device Para
SCADA system, otherwise the request will be Modbus
disregarded. In that case the Scada system detects a
@ communication failure and the Scada System has to /Communication]
send a new request.
Baud rate Baud rate 1200, 19200 [Device Para
2400, /Modbus
® 4800, /Communication]
9600,
19200,
38400
Physical Settings  Digit 1: Number of bits. Digit 2: E=even parity, O=odd  8Ef1, 8E1 [Device Para

X

parity, N=no parity. Digit 3: Number of stop bits. More 801
information on the parity: It is possible that the last data ’
bit is followed by a parity bit which is used for 8N1,
recognition of communication errors. The parity bit N2
ensures that with even parity ("EVEN") always an even
number of bits with valence "1" or with odd parity
("ODD") an odd number of "1" valence bits are
transmitted. But it is also possible to transmit no parity
bits (here the setting is "Parity = None"). More
information on the stop-bits: The end of a data byte is
terminated by the stop-bits.

/Modbus

/Communication]
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‘ Parameter Description Setting range Default Menu path
t-call If there is no request telegram sent from Scada to the 1 - 3600s 10s [Device Para
device after expiry of this time - the device concludes a
L . " /Modbus
communication failure within the Scada system.
(X) /Communication]
Scada CmdBlo Activating (allowing)/ Deactivating (disallowing) the inactive, inactive [Device Para
blocking of the Scada Commands .
active /Modbus
® /Communication]
Disable Latching Disable Latching: If this parameter is active (true), none inactive, inactive [Device Para
of the Modbus states will be latched. That means that active Modbus
trip signals wont be latched by Modbus.
® /Communication]
AllowGap If this parameter is active (True), the user can request  inactive, inactive [Device Para
a set of modbus register without getting an exception, active Modbus
because of invalid address in the requested array. The
® invalid addresses have a special value OxFAFA, but the /Communication]
user is responsible for ignoring invalid addresses.
Attention: This special value can be valid, if address is
valid.
Optical rest position  Optical rest position Light off, Light on [Device Para
Light on /Modbus
® /Communication]
Config Bin Inp1 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment  -.- [Device Para
output of the protective device. List
/Modbus
® IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp1 active /Modbus
[Configb Registers
® [States]
Config Bin Inp2 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment | -.- [Device Para
output of the protective device. List
/Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp2 active /Modbus
[/Configb Registers
® [States]

277

MCDLV4

DOK-HB-MCDLV4-2E



Communication Protocols

‘ Parameter Description Setting range Default Menu path
Config Bin Inp3 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp3 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp4 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp4 active /Modbus
[Configh Registers
@ [States]
Config Bin Inp5 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
InpS active /Modbus
[/Configb Registers
® [States]
Config Bin Inp6 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inpd active /Modbus
[Configb Registers
® [States]
Config Bin Inp7 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
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‘ Parameter Description Setting range Default Menu path
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp? active /Modbus
[/Configb Registers
® [States]
Config Bin Inp8 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp8 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp9 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp9 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp10  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp10 active /Modbus
[Configb Registers
® [States]
Config Bin Inp11 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp11 active /Modbus
[/Configb Registers
® [States]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp12  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp12 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp13  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp13 active /Modbus
[Configh Registers
@ [States]
Config Bin Inp14  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp14 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp15  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp15 active /Modbus
[Configb Registers
® [States]
Config Bin Inp16  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
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‘ Parameter Description Setting range Default Menu path
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp16 active /Modbus

[/Configb Registers
® [States]

Config Bin Inp17  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para

output of the protective device. List Modbus

@ IConfigb Registers

[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp17 active /Modbus

[/Configb Registers
® [States]

Config Bin Inp18  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para

output of the protective device. List Modbus

® IConfigh Registers

[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp18 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp19  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp19 active /Modbus
[Configb Registers
® [States]
Config Bin Inp20  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus

® IConfigb Registers

[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp20 active /Modbus

[/Configb Registers
® [States]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp21 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp21 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp22  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp22 active /Modbus
[Configh Registers
@ [States]
Config Bin Inp23  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp23 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp24  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp24 active /Modbus
[Configb Registers
® [States]
Config Bin Inp25  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
@ IConfigb Registers
[States]
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‘ Parameter Description Setting range Default Menu path
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp25 active /Modbus

[/Configb Registers
® [States]

Config Bin Inp26  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para

output of the protective device. List Modbus

@ IConfigb Registers

[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp26 active /Modbus

[/Configb Registers
® [States]

Config Bin Inp27  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para

output of the protective device. List Modbus

® IConfigh Registers

[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp27 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp28  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp28 active /Modbus
[Configb Registers
® [States]
Config Bin Inp29  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List Modbus

® IConfigb Registers

[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp29 active /Modbus

[/Configb Registers
® [States]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp30  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List
/Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp30 active /Modbus
[/Configb Registers
® [States]
Config Bin Inp31 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List
/Modbus
® IConfigh Registers
[States]
Latched Config Bin ' Latched Configurable Binary Input inactive, inactive [Device Para
Inp31 active /Modbus
[Configh Registers
@ [States]
Config Bin Inp32  Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List
/Modbus
@ IConfigb Registers
[States]
Latched Config Bin | Latched Configurable Binary Input inactive, inactive [Device Para
Inp32 active /Modbus
[/Configb Registers
@ [States]
Mapped Meas 1 Mapped Measured Values. They can be used to 1..n, TrendReclList [Device Para
provide measured values to the Modbus Master.
/Modbus
® IConfigb Registers

/Measured Values]

Mapped Meas 2 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
® IConfigb Registers
IMeasured Values]
Mapped Meas 3 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para

X

provide measured values to the Modbus Master.

/Modbus
[/Configb Registers

IMeasured Values]
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‘ Parameter Description Setting range Default Menu path
Mapped Meas 4 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
@ IConfigb Registers
IMeasured Values]
Mapped Meas 5 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
@ IConfigb Registers
IMeasured Values]
Mapped Meas 6 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
® IConfigh Registers
/Measured Values]
Mapped Meas 7 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
® IConfigh Registers
IMeasured Values]
Mapped Meas 8 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para
provide measured values to the Modbus Master.
/Modbus
@ IConfigb Registers
IMeasured Values]
Mapped Meas 9 Mapped Measured Values. They can be used to 1..n, TrendRecList [Device Para

X

Mapped Meas 10

X

Mapped Meas 11

X

provide measured values to the Modbus Master.

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

1..n, TrendRecList

1..n, TrendRecList

/Modbus

[/Configb Registers
/Measured Values]
[Device Para
/Modbus

[Configb Registers
/Measured Values]
[Device Para
/Modbus

[Configb Registers

IMeasured Values]

Mapped Meas 12

X

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

1..n, TrendRecList

[Device Para
/Modbus
[/Configb Registers

IMeasured Values]
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‘ Parameter

Mapped Meas 13

X

Description

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

Setting range Default
1..n, TrendRecList

Menu path
[Device Para
/Modbus

[/Configb Registers

IMeasured Values]

Mapped Meas 14

X

Mapped Meas 15

X

Mapped Meas 16

X

States of the Module Inputs of the MODBUS® Protocol

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

Mapped Measured Values. They can be used to

provide measured values to the Modbus Master.

Mapped Measured Values. They can be used to
provide measured values to the Modbus Master.

1..n, TrendRecList

1..n, TrendRecList

1..n, TrendRecList

[Device Para
/Modbus

[/Configb Registers
IMeasured Values]
[Device Para
/Modbus

[/Configb Registers
/Measured Values]
[Device Para
/Modbus

[Configh Registers

IMeasured Values]

Name

Config Bin Inp1-|

Description

State of the module input: Config Bin Inp

Assignment via
[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp2-I

Config Bin Inp3-|

Config Bin Inp4-|

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input; Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]
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Name

Config Bin Inp5-|

Description

State of the module input: Config Bin Inp

Assignment via
[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp6-I

Config Bin Inp7-|

Config Bin Inp8-|

Config Bin Inp9-I

Config Bin Inp10-I

Config Bin Inp11-I

Config Bin Inp12-I

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input; Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp13-

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]
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Name
Config Bin Inp14-I

Description

State of the module input: Config Bin Inp

Assignment via
[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp15-I

Config Bin Inp16-I

Config Bin Inp17-I

Config Bin Inp18-1

Config Bin Inp19-1

Config Bin Inp20-I

Config Bin Inp21-I

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input; Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp22-|

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]
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Name
Config Bin Inp23-I

Description

State of the module input: Config Bin Inp

Assignment via
[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp24-1

Config Bin Inp25-I

Config Bin Inp26-I

Config Bin Inp27-1

Config Bin Inp28-1

Config Bin Inp29-I

Config Bin Inp30-I

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input; Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

[Device Para
/Modbus

[Configb Registers
[States]

Config Bin Inp31-1

State of the module input: Config Bin Inp

[Device Para
/Modbus

[Configb Registers
[States]
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Name
Config Bin Inp32-I

Description
State of the module input: Config Bin Inp

Assignment via

[Device Para

/Modbus
[Configb Registers
[States]
Values of the MODBUS® Protocol
Value Description Menu path

Mapped Meas 1

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

[Operation
[Count and RevData
/Modbus]

Mapped Meas 2 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master.
/Count and RevData
/Modbus]
Mapped Meas 3 Mapped Measured Values. They can be used to provide measured [Operation
values to the Modbus Master. /Count and RevData
/Modbus]
Mapped Meas 4 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master. /Count and RevData
/Modbus]
Mapped Meas 5 Mapped Measured Values. They can be used to provide measured [Operation
values to the Modbus Master.
/Count and RevData
/Modbus]
Mapped Meas 6 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master.
/Count and RevData
/Modbus]
Mapped Meas 7 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master. /Count and RevData
/Modbus]
Mapped Meas 8 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master.
/Count and RevData
/Modbus]
Mapped Meas 9 Mapped Measured Values. They can be used to provide measured  [Operation
values to the Modbus Master. /Count and RevData
/Modbus]
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Value

Mapped Meas 10

Description

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Menu path
[Operation

/Count and RevData
/Modbus]

Mapped Meas 11

Mapped Meas 12

Mapped Meas 13

Mapped Meas 14

Mapped Meas 15

Mapped Meas 16

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Mapped Measured Values. They can be used to provide measured
values to the Modbus Master.

Counters of the MODBUS® Protocol

Parameter

Description

[Operation
/Count and RevData
/Modbus]

[Operation
/Count and RevData
/Modbus]

[Operation
/Count and RevData
/Modbus]

[Operation
/Count and RevData
/Modbus]

[Operation
/Count and RevData
/Modbus]

[Operation
/Count and RevData
/Modbus]
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Device Type

Device Type: Device type code for relationship between device name and its Modbus code.

Woodward:
MRI4 - 1000
MRU4 - 1001
MRA4 - 1002
MCA4 - 1003
MRDT4 - 1005
MCDTV4 - 1006
MCDGV4 - 1007
MRM4 - 1009
MRMV4 - 1010
MCDLV4 - 1011

Comm Version

Modbus Communication version. This version number changes if something becomes
incompatible between different Modbus releases.

Modbus® Signals (Output States)

NOTICE

‘ Signal
Transmission
Scada Cmd 1
Scada Cmd 2
Scada Cmd 3
Scada Cmd 4
Scada Cmd 5
Scada Cmd 6
Scada Cmd 7
Scada Cmd 8
Scada Cmd 9
Scada Cmd 10
Scada Cmd 11
Scada Cmd 12
Scada Cmd 13
Scada Cmd 14
Scada Cmd 15
Scada Cmd 16

Some signals (that are for a short time active only) have to be acknowledged
separately (e.g. Trip signals) by the Communication System.

‘ Description
Signal: SCADA active
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command
Scada Command

Scada Command
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Modbus® Values

Value Description Default Size Menu path
NoOfRequestsTotal  Total number of requests. Includes requests for 0 0-9999999999 | [Operation
other slaves. [Count and RevData
/Modbus]
NoOfRequestsForMe | Total Number of requests for this slave. 0 0-9999999999  [Operation
/Count and RevData
/Modbus]
NoOfResponse Total number of requests having been responded. 0 0-9999999999  [Operation
[Count and RevData
/Modbus]
NoOfResponsTimeO  Total number of requests with exceeded response 0 0-9999999999 | [Operation
verruns time. Physically corrupted Frame. /Count and RevData
/Modbus]
NoOfOverrunErros  Total Number of Overrun Failures. Physically 0 0-9999999999 | [Operation
corfupted Frame. /Count and RevData
/Modbus]
NoOfParityErrors Total number of parity errors. Physically corrupted | 0 0-9999999999  [Operation
Frame. [Count and RevData
/Modbus]
NoOfFrameErrors Total Number of Frame Errors. Physically 0 0-9999999999 | [Operation
corrupted Frame. [Count and RevData
/Modbus]
NoOfBreaks Number of detected communication aborts 0 0-9999999999  [Operation
/Count and RevData
/Modbus]
NoOfQuerylInvalid Total number of Request errors. Request could | 0 0-9999999999  [Operation
not be interpreted [Count and RevData
/Modbus]
NoOfInternalError Total Number of Internal errors while interpreting | 0 0-9999999999  [Operation
the request. [Count and RevData
/Modbus]
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Profibus
Profibus
Part 1: Configuration of the Devices
Call up »Device parameter/Profibus« and set the following communication parameter:
m Slave-address, to allow clear identification of the device.
In addition to that the Master has to be provided with the GSD-file. The GSD-file can be taken from the Product-CD.
Part 2: Hardware Connection

B For hardware connection to the control system, there is optional an D-SUB interface at the rear side of the
device.

m Connect bus and device (wiring).

m Up to 123 slaves can be connected.

B Terminate the Bus by means of an Terminate Resistor.

Error Handling
Information on physical communication errors, such as:
m Baudrate Error
This can be obtained from the event recorder or the status display.
Error Handling — Status LED at the rear side

The Profibus D-SUB interface at the rear side of the device is equipped with an status LED.

B Baud Search -> red flashing

® Baud Found -> green flashing

m Data Exchange -> green

® No Profibus/Unplugged, not connected -> red
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Direct Commands of the Profibus

‘ Parameter Description Setting range Default Menu path
Reset Comds All Profibus Commands will be reset. inactive, inactive [Operation
active IReset]
Global Protection Parameters of the Profibus
‘ Parameter Description Setting range Default Menu path
Config Bin Inp 1 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ /Config Bin Inp 1-
16]
Latched 1 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 2 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
® /Config Bin Inp 1-
16]
Latched 2 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active Profibus
@ /Config Bin Inp 1-
16]
Config Bin Inp 3 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
® IConfig Bin Inp 1-
16]
Latched 3 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
@ /Config Bin Inp 1-
16]
Config Bin Inp 4 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List ,
[Profibus
@ /Config Bin Inp 1-
16]
Latched 4 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 1-
16]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 5 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List IProfibus
@ /Config Bin Inp 1-
16]
Latched 5 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ /Config Bin Inp 1-
16]
Config Bin Inp 6 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 1-
16]
Latched 6 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 7 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ /Config Bin Inp 1-
16]
Latched 7 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
(X) /Config Bin Inp 1-
16]
Config Bin Inp 8 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
® /Config Bin Inp 1-
16]
Latched 8 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 9 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ /Config Bin Inp 1-
16]
Latched 9 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 1-
16]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 10 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List IProfibus
@ /Config Bin Inp 1-
16]
Latched 10 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ /Config Bin Inp 1-
16]
Config Bin Inp 11 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 1-
16]
Latched 11 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 12 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ /Config Bin Inp 1-
16]
Latched 12 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
(X) /Config Bin Inp 1-
16]
Config Bin Inp 13 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
® /Config Bin Inp 1-
16]
Latched 13 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 14 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ /Config Bin Inp 1-
16]
Latched 14 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 1-
16]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 15 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List IProfibus
@ /Config Bin Inp 1-
16]
Latched 15 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ /Config Bin Inp 1-
16]
Config Bin Inp 16 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 1-
16]
Latched 16 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 1-
16]
Config Bin Inp 17 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 17 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® IConfig Bin Inp 17-
32]
Config Bin Inp 18 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
® IConfig Bin Inp 17-
32]
Latched 18 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32]
Config Bin Inp 19 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 19 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 17-
32]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 20 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List IProfibus
@ IConfig Bin Inp 17-
32
Latched 20 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ IConfig Bin Inp 17-
32]
Config Bin Inp 21 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 17-
32]
Latched 21 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32
Config Bin Inp 22 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 22 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® IConfig Bin Inp 17-
32]
Config Bin Inp 23 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List ,
[Profibus
® IConfig Bin Inp 17-
32]
Latched 23 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32]
Config Bin Inp 24 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ [Config Bin Inp 17-
32]
Latched 24 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 17-
32]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 25 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List IProfibus
@ IConfig Bin Inp 17-
32
Latched 25 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ IConfig Bin Inp 17-
32]
Config Bin Inp 26 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 17-
32]
Latched 26 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32
Config Bin Inp 27 Virtual Digital Input. This corresponds to a virtual binary | 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 27 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® IConfig Bin Inp 17-
32]
Config Bin Inp 28 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List ,
[Profibus
® IConfig Bin Inp 17-
32]
Latched 28 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32]
Config Bin Inp29  Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment [Device Para
output of the protective device. List )
[Profibus
@ [Config Bin Inp 17-
32]
Latched 29 Defines whether the Input is latched. inactive, inactive [Device Para
active [Profibus

X

Only available if: Latched = active

[Config Bin Inp 17-
32]
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‘ Parameter Description Setting range Default Menu path
Config Bin Inp 30 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment  -.- [Device Para
output of the protective device. List ,
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 30 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active IProfibus
@ IConfig Bin Inp 17-
32]
Config Bin Inp 31 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment  -.- [Device Para
output of the protective device. List i
[Profibus
® /Config Bin Inp 17-
32]
Latched 31 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® /Config Bin Inp 17-
32]
Config Bin Inp 32 Virtual Digital Input. This corresponds to a virtual binary ' 1..n, Assignment  -.- [Device Para
output of the protective device. List )
[Profibus
@ IConfig Bin Inp 17-
32]
Latched 32 Defines whether the Input is latched. inactive, inactive [Device Para
Only available if: Latched = active active [Profibus
® IConfig Bin Inp 17-
32]
Slave ID Device address (Slave ID) within the bus system. Each 2 - 125 2 [Device Para
device address has to be unique within a bus system. IProfibus

X

[Bus parameters]

Inputs of the Profibus

Name

Assignment 1-|

Assignment 2-|

Assignment 3-|

Description Assignment via
Module input state; Scada Assignment [Device Para
[Profibus
[Config Bin Inp 1-16]
Module input state: Scada Assignment [Device Para
[Profibus
[Config Bin Inp 1-16]
Module input state: Scada Assignment [Device Para
[Profibus
[Config Bin Inp 1-16]
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Name

Assignment 4-|

Assignment 5-|

Assignment 6-|

Assignment 7-|

Assignment 8-|

Assignment 9-|

Assignment 10-

Assignment 11-

Assignment 12-

Assignment 13-|

Assignment 14-|

Assignment 15-|

Assignment 16-

Description

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Assignment via
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[/Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[/Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
[Device Para
[Profibus

[Config Bin Inp 1-16]
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Name

Assignment 17-

Assignment 18-|

Assignment 19-

Assignment 20-|

Assignment 21-

Assignment 22-|

Assignment 23-|

Assignment 24-|

Assignment 25-

Assignment 26-|

Assignment 27-

Assignment 28-|

Assignment 29-|

Description

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Assignment via
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
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Name
Assignment 30-

Assignment 31-|

Assignment 32-|

Description

Module input state: Scada Assignment

Module input state: Scada Assignment

Module input state: Scada Assignment

Profibus Signals (Output States)

Signal

‘ Description

Assignment via
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]
[Device Para
[Profibus

[Config Bin Inp 17-32]

Data OK
SubModul Err

Connection active

Data within the Input field are OK (Yes=1)

Assignable Signal, Failure in Sub-Module, Communication Failure.

Connection active

Scada Cmd 1
Scada Cmd 2
Scada Cmd 3

Scada Command
Scada Command

Scada Command

Scada Cmd 4
Scada Cmd 5
Scada Cmd 6

Scada Command
Scada Command

Scada Command

Scada Cmd 7
Scada Cmd 8
Scada Cmd 9

Scada Command
Scada Command

Scada Command

Scada Cmd 10
Scada Cmd 11
Scada Cmd 12

Scada Command
Scada Command

Scada Command

Scada Cmd 13
Scada Cmd 14
Scada Cmd 15

Scada Command
Scada Command

Scada Command

Scada Cmd 16

Profibus Values

Value

Fr Sync Err

Description

Scada Command

Frames, that were sent from the Master to the

Slave are faulty.

Default
1

Size Menu path
1-99999999 [Operation
/Count and RevData
[Profibus]
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Value Description Default Size Menu path
crcErrors Number of CRC errors that the ss manager has 1 1-99999999 [Operation
recognized in received response frames from ss
/Count and RevData
(each error caused a subsystem reset)
[Profibus]
frLossErrors Number of frame loss errors that the ss manager 1 1-99999999 [Operation
recognized in received response frames from ss
[Count and RevData
(each error caused a subsystem reset)
[Profibus]
ssCrcErrors Number of CRC errors that the subsystem has 1 1-99999999 [Operation
recognized in received trigger frames from host /Count and RevData
[Profibus]
ssResets Number of subsystem resets/restarts from ss 1 1-99999999 [Operation
manager [Count and RevData
[Profibus]
Master ID Device address (Master ID) within the bus 1 1-125 [Operation
system. Each device address has to be unique .
" [Status Display
within a bus system.
[Profibus
[State]
HO Id PSub Handoff Id of PbSub 0 0-9999999999 | [Operation
[Status Display
[Profibus
[State]
t-WatchDog The Profibus Chip detects a communication issue | 0 0-9999999999  [Operation
if this timer is expired without any communication .
. /Status Display
(Parameterising telegram).
[Profibus
[State]
Value Description Default Size Menu path
Slave State Communication State between Slave and Master. Baud Search Baud Search, [Operation
Baud Found, [Status Display
PRM OK, [Profibus
PRM REQ, [State]
PRM Fault,
CFG Fault,
Clear Data,
Data exchange
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Value Description Default Size Menu path
Baud rate The baud rate that has been detected lastly, will  -.- 12 Mb/s, [Operation
still be shown after a connection issue. 6 Mbls, IStatus Display
3 Mbls, [Profibus
1.5 Mb/s, [State]
0.5 Mbs,
187500 baud,
93750 baud,
45450 baud,
19200 baud,
9600 baud,
PNO Id PNO ldentification Number. GSD Identification 0C50h 0C50h [Operation
Nurnber. IStatus Display
[Profibus
[State]
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IEC60870-5-103

IEC 103

IEC60870-5-103 Protocol Configuration

In order to use the IEC60870-5-103 protocol it has to be assigned to the X103 Interface within the Device Planning.
The device will reboot after setting this parameter.

The parameter X103 is only available if the device is at the rear side equipped
NOTICE with an interface like RS485 or Fiber Optic.

NOTICE If the device is equipped with an Fiber Optic Interface, the Optical Rest Position

has to be set within the Device Parameters .

The time-controlled IEC60870-5-103 protocol is based on the Master-Slave working principle. This means that the
substation control and protection system sends an enquiry or instruction to a certain device (slave address) which
will then be answered or carried out accordingly.

The device meets the compatibility mode 2. Compatibility mode 3 is not supported.

The following IEC60870-5-103-functions will be supported:

Initialization (Reset)

Time Synchronization

Reading out of time stamped, instantaneous signals
General Queries

Cyclic Signals

General Commands

Transmission of Disturbance Data

Initialization

The communication has to be reset by a Reset Command each time that the device is turned on or that
communication parameters have been changed. The “Reset CU” Command resets. The relay acts on both Reset
Commands (Reset CU or Reset FCB).

The relay acts on the reset command by an identification signal ASDU 5 (Application Service Data Unit), as a
reason (Cause Of Transmission, COT) for the transmission of the answer either a “Reset CU” or a “Reset FCB” will
be sent depending on the type of the reset command. This information can be part of the data section of the ASDU-
signal.

Name of the Manufacturer
The section for the identification of the software contains three digits of the device code for the identification of the
device type. Beside the upper mentioned identification number the device generates a communication start event.
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Time Synchronization

Time and date of the relay can be set by means of the time synchronization function of the IEC60870-5-103
protocol. If the time synchronization signal is send out with a confirmation request, the device will answer with a
confirmation signal.

Spontaneous Events
The events that are generated by the device will be forwarded to the master with numbers for standard function
types / standard information. The data point list comprises all events that can be generated by the device.

Cyclic Measurement

The device generates on a cyclic base measured values by means of ASDU 9. They can be read out via a class 2
query. Please take into account that the measured values will be send out as multiples (1.2 or 2.4 times the rated
value). How to set 1.2 or 2.4 as multiplier for a value can be taken from the data point list.

The parameter “Transm priv meas val” defines if additional measurement values should be transmitted in the private
part. Public and private measured values are transmitted by ASDU9. That means that either a “private” or a “public”
ASDU9 will be transmitted. If this parameter is set, the ASDU9 will contain additional measured values that are an
enhancement of the standard. The “private” ASDU9 is send with a fixed function type and information number that
does not depend the type of device. Please refer to the data point list.

Commands

The data point list comprises a list of the supported commands. Any command will be responded by the device with
a positive or negative confirmation. If the command is executable, the execution with the corresponding reason for

the transmission (COT) will be lead in at first, and subsequently the execution will be confirmed with COT1 within a
ASDUS9.

Disturbance Recording

The disturbances recorded by the device can be read out by means described in standard IEC60870-5-103. The
device is in compliance with the VDEW-Control System by transmission of an ASDU 23 without disturbance records
at the beginning of an GI-Cycle.

A disturbance record contains the following information:
® Analog Measured Values, IL1, IL2, IL3, IN, Voltages VL1, VL2, VL3, VEN;

B Binary States, transmitted as marks, e.g. Alarms and Trips.

B The Transmission ratio will not be supported. The transmission ratio is included in the “Multiplier”.

Blocking the Transmission Direction
The relay does not support functions to block the transmission in a certain direction (supervision direction).
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Global Protection Parameters of the IEC60870-5-103

‘ Parameter
Slave ID

X

t-call

X

Transm priv meas
val

X

Transfer Disturb
Rec

X

Baud rate

X

Physical Settings

X

Description

Device address (Slave ID) within the bus system. Each
device address has to be unique within a bus system.

If there is no request telegram sent from Scada to the
device after expiry of this time - the device concludes a

communication failure within the Scada system.

Transmit additional (private) measuring values

Activates the transmission of disturbance records

Baud rate

Digit 1: Number of bits. Digit 2: E=even parity, O=odd
parity, N=no parity. Digit 3: Number of stop bits. More
information on the parity: It is possible that the last data

bit is followed by a parity bit which is used for
recognition of communication errors. The parity bit

ensures that with even parity ("EVEN") always an even

number of bits with valence "1" or with odd parity
("ODD") an odd number of "1" valence bits are

transmitted. But it is also possible to transmit no parity

bits (here the setting is "Parity = None"). More

information on the stop-bits: The end of a data byte is

terminated by the stop-bits.

Optical rest position  Optical rest position

X

Setting range

1-247

1-3600s

inactive,

active

inactive,

active

1200,
2400,
4800,
9600,
19200,
38400,
57600
8E1,
801,
8N1,
8N2

Light off,
Light on

Default
1

60s

inactive

inactive

19200

8E1

Light on

Menu path
[Device Para
/IEC 103]

[Device Para
/IEC 103]

[Device Para
/IEC 103]

[Device Para
/IEC 103]

[Device Para
/IEC 103]

[Device Para
/IEC 103]

[Device Para
/IEC 103]
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IEC60870-5-103 Signals (Output States)

Signal ‘ Description
Scada Cmd 1 Scada Command
Scada Cmd 2 Scada Command
Scada Cmd 3 Scada Command
Scada Cmd 4 Scada Command
Scada Cmd 5 Scada Command
Scada Cmd 6 Scada Command
Scada Cmd 7 Scada Command
Scada Cmd 8 Scada Command
Scada Cmd 9 Scada Command
Scada Cmd 10 Scada Command
Transmission Signal: SCADA active
Failure Event lost Failure event lost
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IEC60870-5-103 Values

Value

NReceived

NSent

NBadFramings

NBadParities

NBreakSignals

NinternalError

NBadCharChecksum

Description

Total Number of received Messages

Total Number of sent Messages

Number of bad Messages

Number of Parity Errors

Number of Communication Interrupts

Number of Internal Errors

Number of Checksum Errors

Default
0

Size
0 - 9999999999

0 - 9999999999

0- 9999999999

0 - 9999999999

0 - 9999999999

0 - 9999999999

0- 9999999999

Menu path
[Operation

ICount and RevData
/IEC 103]
[Operation

[Count and RevData
/IEC 103]
[Operation

[Count and RevData
IEC 103]
[Operation

/Count and RevData
/IEC 103]
[Operation

/Count and RevData
/IEC 103]
[Operation

[Count and RevData
/IEC 103]
[Operation

[Count and RevData
IEC 103]
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IEC61850
IEC61850

Introduction
To understand the functioning and mode of operation of a substation in an IEC61850 automation environment, it is
useful to compare the commissioning steps with those of a conventional substation in a Modbus TCP environment.

In a conventional substation the individual IEDs (Intelligent Electronic Devices) communicate in vertically direction
with the higher level control center via SCADA. The horizontal communication is exclusively realized by wiring
output relays (OR) and digital inputs (DI) among each other.

In an IEC61850 environment communication between the IEDs takes place digitally (via Ethernet) by a service
called GOOSE (Generic Object Oriented Substation Event). By means of this service information about events is
submitted between each IED. Therefore each IED has to know about the functional capability of all other connected
IEDs.

Each IEC61850 capable device includes a description of it's own functionality and communications skills (IED
Capability Description, *.ICD).

By means of a Substation Configuration Tool to describe the structure of the substation, assignment of the devices
to the primary technique, etc. a virtual wiring of the IEDs among each other and with other switch gear of the
substation can be done. A description of the substation configuration will be generated in form of a *.SCD file. At
last this file has to be submitted to each device. Now the IEDs are able to communicate closed among each other,
react to interlockings and operate switch gear.

Modbus-TCP IEC61850
Master Master

S o
Ethernet S Ethernet 88
© _8 § E
53 g
L w

IED1 IED2 IED3 IED1 IED2 IED3

DI BO DI | |Bo DI BO
-+ -
Conventional hard wiring GOOSE IEC61850 soft wiring

Commissioning steps for a conventional substation with = Commissioning steps for a substation with IEC61850

modbus TCP environment: environment:
« Parameter setting of the IEDs 1. Parameter setting of the IEDs
- Ethernet installation Ethernet installation
«  TCPI/IP settings for the IEDs TCP/IP settings for the IEDs

«  Wiring according to wiring scheme
2. |EC61850 configuration (software wiring)
a) Exporting an ICD file from each device
b) Configuration of the substation
(generating a SCD file)
c) Transmit SCD file to each device
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Generation/Export of a device specific ICD file

Please refer to chapter "IEC61850“ of the Smart view Manual.

Generation/Export of a SCD file

Please refer to chapter "IEC61850 of the Smart view Manual.

Substation configuration,
Generation of .SCD file (Station Configuration Description)

The substation configuration, i. e. connection of all logical nodes of protection and control devices, as well as switch
gear usually is done with a ,Substation Configuration Tool“. Therefore the ICD files of all connected IEDs in the
IEC61850 environment have to be available. The result of the station wide “software wiring” can be exported in the
form of a SCD file (Station Configuration Description).

Suitable Substation Configuration Tools (SCT) are available by the following Companies:

H&S, Hard- & Software Technologie GmbH & Co. KG, Dortmund (Germany) (www.hstech.de).
Applied Systems Engineering Inc. (www.ase-systems.com)
Kalki Communication Technologies Limited (www.kalkitech.com)
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Import of the .SCD file into the device

Please refer to chapter "IEC61850“ of the Smart view Manual.

IEC 61850 Virtual Outputs

Additionally to the standardized logical node status information up to 32 free configurable status information can be
assigned to 32 Virtual Outputs. This can be done in the menu [Device Para/l[EC61850].
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Direct Commands of the IEC 61850

‘ Parameter Description Setting range Default Menu path

ResetStatistic Reset of all IEC61850 diagnostic counters inactive, inactive [Operation
active IReset]

Global Parameters of the IEC 61850

‘ Parameter Description Setting range Default Menu path

Function Permanent activation or deactivation of module/stage.  inactive, inactive [Device Para
active /IEC61850]

Deadb integr time | Deadband integration time. 0-300 0 [Device Para

/IEC61850]
Global Parameters of the IEC 61850
‘ Parameter Description Setting range Default Menu path

VirtualOutput1 Virtual Output. This signal can be assigned or
visualized via the SCD file to other devices within the

IEC61850 substation.
VirtualOutput2 Virtual Output. This signal can be assigned or
visualized via the SCD file to other devices within the

IEC61850 substation.
VirtualOutput3 Virtual Output. This signal can be assigned or
visualized via the SCD file to other devices within the

1..n, Assignment
List

1..n, Assignment
List

1..n, Assignment
List

[Device Para
/IEC61850]

[Device Para
/IEC61850]

[Device Para
/IEC61850]

IEC61850 substation.
VirtualOutputd Virtual Output. This signal can be assigned or
visualized via the SCD file to other devices within the

IEC61850 substation.

VirtualOutputd Virtual Output. This signal can be assigned or
visualized via the SCD file to other devices within the
IEC61850 substation.

1..n, Assignment
List

1..n, Assignment
List

[Device Para
/IEC61850]

[Device Para
/IEC61850]
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‘ Parameter Description Setting range Default Menu path

VirtualOutput6 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput? Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput8 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput9d Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput10 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput11 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput12 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput13 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput14 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput15 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para

X

visualized via the SCD file to other devices within the
IEC61850 substation.

List

IEC61850]
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‘ Parameter Description Setting range Default Menu path

VirtualOutput16 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput17 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput18 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput19 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput20 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput21 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput22 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput23 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput24 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput25 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para

X

visualized via the SCD file to other devices within the
IEC61850 substation.

List

IEC61850]
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‘ Parameter Description Setting range Default Menu path

VirtualOutput26 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput27 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput28 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the List IIEC61850]
IEC61850 substation.

VirtualOutput29 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput30 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput31 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para
visualized via the SCD file to other devices within the | List JIECE1850]
IEC61850 substation.

VirtualOutput32 Virtual Output. This signal can be assigned or 1..n, Assignment [Device Para

X

visualized via the SCD file to other devices within the
IEC61850 substation.

List

IEC61850]
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States of the Inputs of the IEC 61850

Name Description Assignment via
VirtOut1-| Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut2-| Module input state; Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut3-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut4-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut5-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut6-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut7-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOuts-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOuto-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut10-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut11-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut12-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut13-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut14-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut15-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut16-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut17-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut18-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
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Name Description Assignment via
VirtOut19-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut20-I Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut21-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut22-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut23-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut24-| Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut25-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut26-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut27-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut28-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut29-1 Module input state: Binary state of the Virtual Output (GGIO) [Device Para
NIEC61850]
VirtOut30-I Module input state: Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut31- Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
VirtOut32-1 Module input state; Binary state of the Virtual Output (GGIO) [Device Para
IEC61850]
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IEC 61850 Module Signals (Output States)

Signal

MMS Client connected
All Goose Subscriber active
Virtinp1

Virtinp2

Virtinp3

Virtinp4

Virtinp5

Virtinp6

Virtinp7

Virtinp8

Virtinp9

Virtinp10

Virtinp11

Virtinp12

Virtinp13

Virtinp14

Virtinp15

Virtinp16

Virtinp17

Virtinp18

Virtinp19

Virtinp20

Virtinp21

Virtinp22

Virtinp23

Virtinp24

Virtinp25

Virtinp26

Virtinp27

Virtinp28

Virtinp29

Virtinp30

Virtinp31

Virtinp32

Quality of GGIO In1
Quality of GGIO In2
Quality of GGIO In3
Quality of GGIO In4

‘ Description

At least one MMS client is connected to the device

All Goose subscriber in the device are working

Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Signal: Virtual Input (IEC61850 GGIO Ind)
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Self-Supervision of the GGIO Input
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Signal
Quality of GGIO In5
Quality of GGIO In6

Description
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In7
Quality of GGIO In8
Quality of GGIO In9

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In10
Quality of GGIO In11
Quality of GGIO In12

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In13
Quality of GGIO In14
Quality of GGIO In15

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In16
Quality of GGIO In17
Quality of GGIO In18

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In19
Quality of GGIO In20
Quality of GGIO In21

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In22
Quality of GGIO In23
Quality of GGIO In24

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In25
Quality of GGIO In26
Quality of GGIO In27

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In28
Quality of GGIO In29
Quality of GGIO In30

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Quality of GGIO In31
Quality of GGIO In32
SPCSO1

Self-Supervision of the GGIO Input
Self-Supervision of the GGIO Input

Status bit that can be set by clients like e.g. SCADA

Single Point Controllable Status Output).

( )
SPCS02 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS03 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS04 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS05 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS06 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCSO7 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCSO8 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS09 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS0O10 Status bit that can be set by clients like e.g. SCADA (Single Point Controllable Status Output).
SPCSO11 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS012 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
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Signal Description

SPCSO13 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS0O14 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS0O15 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS0O16 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCSO17 Status bit that can be set by clients like e.g. SCADA (Single Point Controllable Status Output).
SPCS0O18 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS0O19 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS020 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS021 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS022 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS023 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS024 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS025 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS026 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS027 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS028 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS029 Status bit that can be set by clients like e.g. SCADA (Single Point Controllable Status Output).
SPCS030 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS031 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
SPCS032 Status bit that can be set by clients like e.9. SCADA (Single Point Controllable Status Output).
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IEC 61850 Module Values

Value Description Default Size Menu path
NoOfGooseRxAll Total number of received GOOSE messages 0 0-9999999999  [Operation
including messages for other devices (subscribed /Count and RevData
and not subscribed messages).
/IEC61850]
NoOfGooseRxSubscr | Total Number of subscribed GOOSE messages | 0 0-9999999999  [Operation
ibed including messages with incorrect content. /Count and RevData
/IEC61850]
NoOfGooseRxCorrec | Total Number of subscribed and correctly 0 0-9999999999  [Operation
t received GOOSE messages. /Count and RevData
/IEC61850]
NoOfGooseRxNew  Number of subscribed and correctly received 0 0-9999999999  [Operation
GOOSE messages with new content. /Count and RevData
/IEC61850]
NoOfGooseTxAll Total Number of GOOSE messages that have 0 0-9999999999 | [Operation
been published by this device. /Count and RevData
/IEC61850]
NoOfGooseTxNew | Total Number of new GOOSE messages 0 0-9999999999  [Operation
(modified content) that have been published by
ihis device. [Count and RevData
/IEC61850]
NoOfServerRequests | Total number of MMS Server requests including | 0 0-9999999999  [Operation
All incorrect requests. /Count and RevData
/IEC61850]
NoOfDataReadAll Total Number of values read from this device 0 0-9999999999  [Operation
including incorrect requests. /Count and RevData
/IEC61850]
NoOfDataReadCorre ' Total Number of correctly read values from this 0 0-9999999999  [Operation
c device. [Count and RevData
/IEC61850]
NoOfDataWrittenAll | Total Number of values written by this device 0 0-9999999999 | [Operation
including incorrect ones. /Count and RevData
/IEC61850]
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Value Description Default Size Menu path

NoOfDataWrittenCorr | Total Number of correctly written values by this | 0 0-9999999999  [Operation

ect device. [Count and RevData
/IEC61850]

NoOfDataChangeNot | Number of detected changes within the datasets | 0 0-9999999999 | [Operation

ification that are published with GOOSE messages. /Count and RevData
IEC61850]

No of Client Number of active MMS client connections 0 0-9999999999  [Operation

Connections /Count and RevData
/IEC61850]
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Values of the IEC 61850

Value Description Default Size Menu path
GoosePublisherState  State of the GOOSE Publisher (on or off) Off Off, [Operation
On, [Status Display
Error IEC61850
[State]
GooseSubscriberStat ' State of the GOOSE Subscriber (on or off) Off Off, [Operation
€ On, [Status Display
Error /IEC61850
[State]
MmsServerState State of MMS Server (on or off) Off Off, [Operation
On, [Status Display
Error /IEC61850
[State]
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DNP3

DNP3

DNP (Distributed Network Protocol) is for data and information exchange between SCADA (Master) and IEDs
(Intelligent Electronic Devices). The DNP protocol has been developed in first releases for serial communication.

Due to further development of the DNP protocaol, it offers now also TCP and UDP communication options via
Ethernet.

DNP Device Planning

Depending on the hardware of the proctective device up to three DNP communication options are available within
the Device Planning.

Call up the device planning menu.
Select (depending on device code) the appropriate SCADA Protocol.
« DNP3 RTU (via serial Port)

« DNP3 TCP (via Ethernet)
- DNP3 UDP (via Ethernet)

DNP Protocol General Settings
N 0 T ’ c E Please note that unsolicited reporting is not available for serial communication,

if more than one slave is connected to the serial communication (collisions). Do
not use in these cases unsolicited reporting for DNP RTU.
Unsolicited reporting is available also for serial communication, if each slave
is connected via a separated connection to the Master-System. That means,
the master is equipped with a separate serial interface for each slave (multi
serial cards).

Call up menu [Device Para/DNP3/Communication].

The Communication (General Settings) Settings have to be set according to the needs of the SCADA (Master) —
System.

Self Addressing is available for DNP-TCP. That means that the Master and Slave id are auto-detected.
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Point Mapping

N 0 T ’ C E Please take into account that the designations of inputs and outputs are set from the
Masters perspective. This way of choosing the designations is due to a definition in the
DNP standard. That means for example that Binary Inputs that can be set within the
Device Parameters of the DNP protocol are the “Binary Inputs” of the Master.

Call up menu [Device Para/DNP3/Point Map]. Once the general settings of the DNP protocol are done, the point

mapping is to be done as a next step.

- Binary Inputs (States to be send to the master)

- Double Bit Inputs (Breaker states to be send to the master)

«  Counters (Counters to be send to the master)
« Analog Inputs (e.g. measured values to be send to the master). Please take into account that floating

values have to be transmitted as integers. That means they have to be scaled (multiplied) with a scaling
factor in order to bring them into the integer format.

Use Binary outputs in order to control e.g. LEDs or Relays within the protective device (via Logic).

Point Mapping

Binary Inputs

A\ 4

Double Bit Inputs

\ 4

Counters

A\ 4

Analog Inputs

Y

DNP Master

Pulse Signal

JL

Protective Relay

Binary Outputs

A
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Please try to avoid gaps that will slow down the performance of the DNP communication. That means do not leave
unused inputs / outputs in between used inputs / outputs (e.g. Do not use Binary Output 1 and 3 when 2 is
unused).
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Application Example Setting a Relay:
Binary Output signals of the DNP cannot directly be used in order to switch relays because the DNP Binary Outputs
are pulse signals (by DNP definition, not steady state). Steady states can be created by means of Logic functions.

The Logic Functions can be assigned onto the Relay Inputs.

Please note: You can use a Set/Reset element (Flip Flop) from Logics.

Logics Assign Logic Functions onto Relay Inputs

Pulse Signal

>1

Signal Set Relay - ; BO
I
L4 >1
Signal Reset Relay —

Pulse Signal

JL

Direct Commands of the DNP

‘ Parameter Description Setting range Default Menu path
Res all Diag Cr Reset all diagnosis counters inactive, inactive [Operation
active IReset]
X
Slave Id Slaveld defines the DNP3 address of this device 0-65519 1 [Device Para
(Outstation) IDNP3
(X) /Communication]
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‘ Parameter Description Setting range Default Menu path
Master Id Masterld defines the DNP3 address of master 0-65519 65500 [Device Para
(SCADA) IDNP3
(X) /Communication]
Global Protection Parameters of the DNP
‘ Parameter Description Setting range Default | Menu path
Function Permanent activation or deactivation of module/stage.  inactive, inactive [Device Para
active IDNP3
® /Communication]
IP Port Number Port Number of the IP address 0-65535 20000 [Device Para
IDNP3
® /Communication]
Baud rate Baud rate for communication 1200, 19200 [Device Para
2400, IDNP3
@ 4800, /Communication]
9600,
19200,
38400,
57600,
115200
Frame Layout Frame Layout 8E1, 8E1 [Device Para
801, IDNP3
® 8N1, /Communication]
8N2
Optical rest position  Optical rest position Light off, Light on [Device Para
Light on /DNP3
® /Communication]
SelfAddress Support of self (automatic) addresses inactive, inactive [Device Para
active IDNP3
® /Communication]
DataLink confirm  Enables or disables the data layer confirmation (ack).  Never, Never [Device Para
Always, /DNP3
® On_Large /Communication]
t-DataLink confirm | Data layer confirmation timeout 0.1-10.0s 1s [Device Para

X

/DNP3

/Communication]
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‘ Parameter

DataLink num
retries

X

Direction Bit

X

Max Frame Size

X

Test Link Period

X

AppLink confirm

X

t-AppLink confirm

X

AppLink num
retries

X

Unsol Reporting

X

Unsol Reporting
Timeout

X

Unsol Reporting
Retry

X

Description

Number of repetition of data link packet sending after

failing

Enables Direction Bit functionality. The Direction Bit is 0
for SlaveStation and 1 for MasterStation

This value is used to limit the net Frame Size

This value specifies the time period when to send a

Test Link-Frame

Determines if the device will request that the
Application Layer response be confirmed or not

Application layer response timeout

The number of times the device will retransmit an
Application Layer fragment

Enables supports unsolicited reporting. This is only for
Network connections available. For serial connection
this setting is fix set to inactive

Set the amount of time that the outstation will wait for
an Application Layer confirmation back from the master
indicating that the master received the unsolicited
response message.

Set the number of retries that an outstation transmits in
each unsolicited response series if it does not receive
confirmation back from the master.

Setting range
0-255

inactive,

active

64 - 255

0.0-120.0s

Never,
Always,

Event

0.1-10.0s

0-255

inactive,

active

1.0 - 60.0s

0-255

Default

inactive

255

0Os

Always

5s

inactive

10s

Menu path
[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]
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‘ Parameter
TestSegNo

X

TestSBO

X

Timeout SBO

X

ColdRestart

X

Deadb integr time

X

Description Setting range Default
Test if sequence number of request is incremented. If it | inactive, inactive
is not correctly incremented the request will be ignored. ,
. L active
It is recommended to have it inactive but some older
DNP implementations need it activated.
It enables a stricter comparing of SBO and operate inactive, active
command. For older DNP versions it is recommanded .
. . active
to deactivated it.
DNP Outputs can be controlled in a two stage 1.0 - 60.0s 30s
procedure (SBO: Select Before Operate). These
outputs are to be selected first by a select command.
Atter this the bit is reserved for this operate request.
When this timer is expired, the bit will be released.
Enables support for Cold Restart function. inactive, inactive
active
Deadband integration time. 0-300 1

Menu path
[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

[Device Para
/DNP3

/Communication]

Binarylnput 0 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment  -.- [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 1 Virtual Digital Input (DNP). This corresponds to a virtual | 1..n, Assignment | -.- [Device Para
binary output of the protective device. List IDNP3
@ IPoint map
[Binary Inputs]
Binarylnput 2 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment  -.- [Device Para
binary output of the protective device. List IDNP3
@ [Point map
[Binary Inputs]
BinaryInput 3 Virtual Digital Input (DNP). This corresponds to a virtual | 1..n, Assignment | -.- [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 4 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 5 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 6 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 7 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 8 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 9 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 10 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 11 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 12 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 13 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 14 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 15 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 16 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 17 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 18 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 19 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 20 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 21 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 22 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 23 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 24 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 25 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 26 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 27 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 28 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 29 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 30 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 31 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 32 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
BinaryInput 33 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 34 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 35 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 36 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 37 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 38 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 39 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 40 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 41 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 42 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 43 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 44 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 45 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 46 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 47 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 48 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 49 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
(X) /Point map
[Binary Inputs]
BinaryInput 50 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 51 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 52 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 53 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 54 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
Binarylnput 55 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
Binarylnput 56 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 57 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para

X

binary output of the protective device.

List

/DNP3
[Point map

[Binary Inputs]
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‘ Parameter Description Setting range Default Menu path
Binarylnput 58 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® /Point map
[Binary Inputs]
BinaryInput 59 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
@ /Point map
[Binary Inputs]
Binarylnput 60 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 61 Virtual Digital Input (DNP). This corresponds to a virtual ' 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
BinaryInput 62 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List /DNP3
® [Point map
[Binary Inputs]
BinaryInput 63 Virtual Digital Input (DNP). This corresponds to a virtual 1..n, Assignment [Device Para
binary output of the protective device. List IDNP3
® [Point map
[Binary Inputs]
DoubleBitlnput 0 Double Bit Digital Input (DNP). This correspondstoa | 1..n, Assignment [Device Para
double bit binary output of the protective device. List IDNP3
® /Point map
/Double Bit Inputs]
DoubleBitinput 1 Double Bit Digital Input (DNP). This corresponds toa  1..n, Assignment [Device Para
double bit binary output of the protective device. List IDNP3
® /Point map
/Double Bit Inputs]
DoubleBitlnput2  Double Bit Digital Input (DNP). This correspondstoa  1..n, Assignment [Device Para

X

double bit binary output of the protective device.

List

IDNP3
[Point map
/Double Bit Inputs]
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‘ Parameter Description Setting range Default Menu path
DoubleBitlnput 3 Double Bit Digital Input (DNP). This correspondstoa  1..n, Assignment  -.- [Device Para
double bit binary output of the protective device. List IDNP3
® /Point map
/Double Bit Inputs]
DoubleBitlnput 4 Double Bit Digital Input (DNP). This correspondstoa  1..n, Assignment -.- [Device Para
double bit binary output of the protective device. List IDNP3
@ /Point map
/Double Bit Inputs]
DoubleBitlnput5  Double Bit Digital Input (DNP). This correspondstoa  1..n, Assignment  -.- [Device Para
double bit binary output of the protective device. List IDNP3
® [Point map
/Double Bit Inputs]
BinaryCounter 0 Counter can be used to report counter values to the 1.n, Assignment  -.- [Device Para
DNP master. List IDNP3
® [Point map
[BinaryCounter]
BinaryCounter 1 Counter can be used to report counter values to the 1..n, Assignment - [Device Para
DNP master. List IDNP3
® [Point map
[BinaryCounter]
BinaryCounter 2 Counter can be used to report counter values to the 1..n, Assignment | -.- [Device Para
DNP master. List IDNP3
® [Point map
[BinaryCounter]
BinaryCounter 3 Counter can be used to report counter values to the 1..n, Assignment  -.- [Device Para
DNP master. List /DNP3
® /Point map
[BinaryCounter]
BinaryCounter 4 Counter can be used to report counter values to the 1..n, Assignment - [Device Para
DNP master. List IDNP3
® /Point map
[BinaryCounter]
BinaryCounter 5 Counter can be used to report counter values to the 1..n, Assignment - [Device Para
DNP master. List IDNP3
® /Point map
[BinaryCounter]
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‘ Parameter Description Setting range Default Menu path
BinaryCounter 6 Counter can be used to report counter values to the 1..n, Assignment - [Device Para
DNP master. List IDNP3
(X) /Point map
[BinaryCounter]
BinaryCounter 7 Counter can be used to report counter values to the 1..n, Assignment - [Device Para
DNP master. List IDNP3
@ /Point map
[BinaryCounter]
Analog value 0 Analog value can be used to report values to the 1..n, TrendRecList | -.- [Device Para
master (DNP) IDNP3
® [Point map
/Analog Input]
Scale Factor 0 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, [Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 0 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 1

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
IDNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 1 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 1 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 2 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 2 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 2 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 3

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 3 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 3 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 4 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 4 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 4 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 5

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 5 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 5 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 6 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 6 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 6 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 7

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 7 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 7 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 8 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 8 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 8 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 9

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 9 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 9 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 10 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 10 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 10 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 11

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 11 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 11 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 12 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 12 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 12 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 13

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 13 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 13 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 14 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 14 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 14 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 15

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 15 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 15 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 16 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 16 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 16 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 17

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 17 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 17 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 18 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 18 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 18 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 19

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 19 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 19 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 20 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 20 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 20 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 21

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 21 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 21 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 22 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 22 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 22 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 23

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 23 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 23 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 24 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 24 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 24 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 25

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 25 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 25 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 26 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 26 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 26 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 27

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 27 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 27 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 28 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 28 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 28 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 29

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default Menu path
Scale Factor 29 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 29 If a change of measured value is greater than the 0.01 - 100.00% 1% [Device Para
deadband value it will be reported to the master. IDNP3
® [Point map
/Analog Input]
Analog value 30 Analog value can be used to report values to the 1..n, TrendRecList [Device Para
master (DNP) IDNP3
® /Point map
/Analog Input]
Scale Factor 30 The scale factor is used to convert the measured value  0.001, 1 [Device Para
in an integer format 0.01, IDNP3
® 0.1, /Point map
1, /Analog Input]
10,
100,
1000,
10000,
100000,
1000000
Dead Band 30 If a change of measured value is greater than the 0.01-100.00% 1% [Device Para

X

Analog value 31

X

deadband value it will be reported to the master.

Analog value can be used to report values to the

master (DNP)

1..n, TrendRecList

IDNP3

[Point map
/Analog Input]
[Device Para
/DNP3

[Point map

/Analog Input]
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‘ Parameter Description Setting range Default

Scale Factor 31 The scale factor is used to convert the measured value  0.001, 1

in an integer format 0.01,

@ 041,

1,

10,

100,
1000,
10000,
100000,
1000000

Menu path
[Device Para
IDNP3
[Point map

/Analog Input]

Dead Band 31 If a change of measured value is greater than the 0.01 - 100.00% 1%

deadband value it will be reported to the master.

X

Inputs of the DNP

[Device Para
/DNP3
[Point map

/Analog Input]

Name Description Assignment via
BinarylnputO-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput1-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput2-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput3-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput4-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput5-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput6-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput7-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput8-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput9-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput10-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput11-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput12-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput13-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput14-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput15-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput16-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput17-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput18-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput19-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput20-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput21-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput22-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput23-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput24-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput25-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput26-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput27-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput28-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput29-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput30-I Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput31-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput32-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput33-I Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput34-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput35-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput36-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput37-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput38-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput39-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput40-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput41-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput42-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput43-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput44-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput45-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput46-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput47-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput48-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput49-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput50-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput51-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput52-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinarylInput53-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput54-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
BinaryInput55-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~ [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput56-| Virtual Digital Input (DNP). This corresponds to a virtual binary ~  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput57-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput58-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
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Name Description Assignment via
Binarylnput59-| Virtual Digital Input (DNP). This corresponds to a virtual binary  [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput60-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
Binarylnput61-I Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput62-| Virtual Digital Input (DNP). This corresponds to a virtual binary [Device Para
output of the protective device. IDNP3
[Point map
[Binary Inputs]
BinaryInput63-| Virtual Digital Input (DNP). This corresponds to a virtual binary | [Device Para
output of the protective device. /DNP3
[Point map
[Binary Inputs]
DoubleBitinput0-I Double Bit Digital Input (DNP). This corresponds to a double bit  [Device Para
binary output of the protective device. IDNP3
[Point map
[Double Bit Inputs]
DoubleBitInput1-I Double Bit Digital Input (DNP). This corresponds to a double bit | [Device Para
binary output of the protective device. IDNP3
[Point map
[Double Bit Inputs]
DoubleBitInput2-I Double Bit Digital Input (DNP). This corresponds to a double bit  [Device Para
binary output of the protective device. IDNP3
[Point map
/Double Bit Inputs]
DoubleBitlnput3-| Double Bit Digital Input (DNP). This corresponds to a double bit | [Device Para
binary output of the protective device. IDNP3
[Point map
/Double Bit Inputs]
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Name Description Assignment via
DoubleBitinput4-| Double Bit Digital Input (DNP). This corresponds to a double bit | [Device Para
binary output of the protective device. IDNP3
[Point map
/Double Bit Inputs]
DoubleBitInput5-| Double Bit Digital Input (DNP). This corresponds to a double bit  [Device Para
binary output of the protective device. IDNP3
[Point map
/Double Bit Inputs]

Options of the DNP

Name Description
No assignment
Prot.FaultNo Fault number

Prot.No of GridFaults Number of grid faults: A grid fault, e.g. a short circuit, might cause several faults with trip and
autoreclosing, each fault being identified by an increased fault number. In this case, the grid fault number
remains the same.

SG[1].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

SG[2].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

SG[3].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

SG[4].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

SG[5].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

SG[6].TripCmd Cr Counter: Total number of trips of the switchgear (circuit breaker, load break switch...). Resettable with
Total or All.

LVRT[1].NumOf Vdips in t- Number of Voltage dips during t-LVRT

LVRT

LVRT[1].Cr Tot Numb of Vdips = Counter Total number of voltage dips.

LVRT[1].Cr Tot Numb of Vdips ' Counter Total number of voltage dips that caused a Trip.
to Trip

LVRT[2].NumOf Vdips in t- Number of Voltage dips during t-LVRT
LVRT

LVRT[2].Cr Tot Numb of Vdips = Counter Total number of voltage dips.
LVRT[2].Cr Tot Numb of Vdips ' Counter Total number of voltage dips that caused a Trip.

to Trip

AR.AR Shot No. Counter - Auto Reclosure Attempts

AR.Total number Cr Total number of all executed Automatic Reclosures Attempts

AR.Cr successfl Total number of successfully executed Automatic Reclosures

AR.Cr failed Total number of unsuccessfully executed automatic reclosure attempts
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Name Description

AR.Cr Service Alarm1 Remaining numbers of ARs until Service Alarm 1
AR.Cr Service Alarm2 Remaining numbers of ARs until Service Alarm 2
AR.Max Shots / h Cr Counter for the maximum allowed shots per hour.
PQSCr.Wp+ Positive Active Power is consumed active energy
PQSCr.Wp- Negative Active Power (Fed Energy)

PQSCr.Wq+ Positive Reactive Power is consumed Reactive Energy
PQSCr.Wg- Negative Reactive Power (Fed Energy)

Sys.Operating hours Cr Operating hours counter of the protective device

Selectable Switchgears of the DNP

Name Description

-- No assignment

SG[1].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
SG[2].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
SG[3].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
SG[4].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
SG[5].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
SG[6].Pos Signal: Circuit Breaker Position (0 = Indeterminate, 1 = OFF, 2 = ON, 3 = Disturbed)
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DNP Signals (Output States)

N 0 T’ c E Some signals (that are for a short time active only) have to be acknowledged
separately (e.g. Trip signals) by the Communication System.

‘ Signal

Description

busy This message is set if the protocol is started. It will be reset if the protocol is shut down.
ready The message will be set if the protocol is successfully started and ready for data exchange.
active The communication with the Master (SCADA) is active.

Note that for TCP/UDP, this state is permanently “Low” unless »DataLink confirm« is set to

‘Always”.
BinaryOutput0 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput1 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput2 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput3 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput4 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput5 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput6 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput7 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput8 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput9 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput10 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput11 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput12 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput13 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput14 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput15 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput16 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput17 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput18 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput19 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput20 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput21 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput22 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput23 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput24 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput25 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput26 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput27 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput28 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput29 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
BinaryOutput30 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
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Signal Description

BinaryOutput31 Virtual Digital Output (DNP). This corresponds to a virtual binary input of the protective device.
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DNP Values
Value Description Default Size Menu path
NReceived Diagnostic counter; Number of received 0 0-9999999999  [Operation
characters /Count and RevData
IDNP3]
NSent Diagnostic counter: Number of sent characters 0 0-9999999999  [Operation
/Count and RevData
IDNP3]
NBadFramings Diagnostic counter: Number of bad framings. A | 0 0-9999999999  [Operation
large number indicates a disturbed serial
connection. /Count and RevData
IDNP3]
NBadParities Diagnostic counter: Number of parity errrors. A 0 0-9999999999 | [Operation
large nu'mber indicates a disturbed serial /Count and RevData
connection.
IDNP3]
NBreakSignals Diagnostic counter: Number of break signals. A | 0 0-9999999999  [Operation
large nu.mber indicates a disturbed serial /Count and RevData
connection.
IDNP3]
NBadChecksum Diagnostic counter: Number of frames received 0 0-9999999999  [Operation
with bad checksum. [Count and RevData
IDNP3]
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ProtCom — Protection Communication
ProtCom
Configuration of the Devices
Make sure that the ProtCom module has been enabled:
« In menu Protection Para/Global Prot Para/Prot-Transfer, set Function to “active”.

In menu Protection Para/Global Prot Para/Prot-Transfer, set the Pair ID to equal values for both line differential
devices.

- ltis mandatory that both protective devices use the same Pair ID.

This ID is meant to be helpful when the communication is set up for the first time, because there may be several
fiber optics cables between the two substations. Then it would be hard to tell which terminals connect the correct
devices with each other. If, however, the ID of the remote device is known, then the local device is simply set to the
same value, and it is guaranteed that it is either the correct remote device answering, or no working connection at
all.

The following diagram is an example to clarify this problem: It can happen that in substation A the bays for
“Device 1.2” and “Device 2.1” are located quite close together and the two fiber optic cables are connected with the
same patch panel. If the connections have been swapped inadvertently — as shown in red color in the diagram —
the activation of the protection communication is not possible.

i P T

A Line A-B B Line B-C C

Device PairID=1 Device Device PairID=2 Device
1.1 1.2 1.1 1.2
wrong links ¢
-‘__'_‘.‘.-.s—-w-r.-:::.'.'.' .......... ] é
y A g
[ AB | : —»[ A8 | [ B-C Jw _ ;
patch panel Fiber Optics patch panel Fiber Optics patch panel

Example for a situation where setting the Pair ID helps to prevent wrong connections.

In menu Protection Para/Global Prot Para/Prot-Transfer, select whether or not the Smart View operating software
shall be permitted to access the data of the remote device.

« Set Use remote access to “inactive” if the remote access shall be denied.
(The default setting is “active”.)

In menu Protection Para/Global Prot Para/Prot-Transfer, define the required minimum transfer quality.

« The setting 24h Err WarnLev defines the maximum number of ProtCom transmission errors that are
tolerated during 24 hours. Above this threshold, the device issues the warning message Qual.-Warn.

371 MCDLV4 DOK-HB-MCDLV4-2E



Communication Protocols

Direct Commands of the Protection Communication

‘ Parameter Description Setting range Default Menu path

Res all Cr/Err Reset of all Protection-communication Counter and inactive, inactive [Operation

Errors. .
active IReset]

Pair ID A pair of two Linedifferential protective-relays always |1 -16 1 [Protection Para

have to use the same Pair ID to establish the
. - IGlobal Prot Para
protection-communication.

@ [Prot-Transfer

[ProtCom]

Force Commissioning support: It is possible to deactivating normal, normal [Service
Protection-communication, without disconnecting the I
fibre-connectors. NOTE! Protection-communication blocked, Test (Prot inhibit)

® including percentage-differential functions, Trip-transfer Ignore Rx-Currents [Force ProtCom
and Signal-Transfer will not work after this trigger IProtCom
permanently or limited by timeout! A device restart will otCom]
clear force status.

Global Protection Parameters of the Protection Communication
‘ Parameter Description Setting range Default Menu path

Function Permanent activation or deactivation of module/stage.  inactive, active [Protection Para

active /Global Prot Para

@ [Prot-Transfer

[ProtCom]

ExBlo Fc Activate (allow) or inactivate (disallow) blocking of the  inactive, inactive [Protection Para

&

module/stage. This parameter is only effective if a
signal is assigned to the corresponding global
protection parameter. If the signal becomes true, those
modules/stages are blocked that are parameterized
"ExBlo Fc=active".

active

[/Global Prot Para
[Prot-Transfer
[ProtCom]

ExBlo1

&

ExBlo2

&

External blocking of the module, if blocking is activated  1..n, Assignment
(allowed) within a parameter set and if the state of the  List
assigned signal is true.

External blocking of the module, if blocking is activated | 1..n, Assignment
(allowed) within a parameter set and if the state of the  List
assigned signal is true.

[Protection Para
[Global Prot Para
[Prot-Transfer
[ProtCom]
[Protection Para
[Global Prot Para
[Prot-Transfer
[ProtCom]
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‘ Parameter Description Setting range Default Menu path
Use remote access | Controls, if 'Smart view' could access to device data inactive, active [Protection Para
(values and settings) of the remote device. active /Global Prot Para
@ IProt-Transfer
[ProtCom]
24h Err WarnLev | Set a warning level for maximum errors per 24h. An 0 - 1000000 12 [Protection Para
:rgrrc]); quaut:"?;ove this level will generate a warning of /Global Prot Para
@ IProt-Transfer
[ProtCom]
Force Mode By means of this setting the forced state could be permanent, timeout [Service
triggered permanently oder limited by timeout. imeout est (Prot inhibit
® [Force ProtCom
[ProtCom]
t-Timeout Force The forced status is limited to this time. 0-1200s 600s [Service
Only available if: Mode = timeout Mest (Prot inhibit)
® [Force ProtCom
[ProtCom]
Inputs of the Protection Communication
Name Description Assignment via
ExBlo1-I Module input state: External blocking1 [Protection Para
[Global Prot Para
[Prot-Transfer
[ProtCom]
ExBlo2-I Module input state: External blocking2 [Protection Para

[/Global Prot Para
[Prot-Transfer
[ProtCom]

Signals (Output States) of the Protection Communication

‘ Signal ‘ Description

active Signal: active

inactive Signal: inactive

ExBlo Signal: External Blocking

Blo forced Protection-communication is temporarily forced to be deactivated (blocked).
Qual.-Warn Error Rate is above warning level.

Comm. Ok Protection-communication Ok. Measuring systems is synchron with remote device.
FrameSy