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Order Code

Order Code

Non-directional Feeder Protection

(Version 2 with USB, enhanced communication options | MRI4
and new front plate)

Digital Bina L
g Y Housing -arge
Inputs output relays display
8 6 B1 -

Hardware variant 2
Phase Current 5A/1A, Ground Current 5 A/1 A
Phase Current 5A/1A, Sensitive Ground Current 5 A/1 A

Housing and mounting
Door mounting

Door mounting 19” (flush mounting)

Communication protocol

Wthout protocol

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

Profibus-DP | optic 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
-
D*
-
-
-
"

I*

K*
L*

Harsh Environment Option
None

Conformal Coating

Available menu languages

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

* 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: 50, 51, 50N, 51N, 46, 49, 60L, 79, 86, 50BF, 74TC
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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:

Engineers in the protection field,

commissioning engineers,

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

DANGER indicates 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 C O CAUTION, used with the safety alert symbol, indicates a hazardous
AUTION | =™ . g : T >
situation which, if not avoided, could result in minor or moderate injury.

N 0 T’ CE 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.

PROPER USE

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 has to be wired with the master
communication system (SCADA) in order to supervise and monitor the
state of health of the programmable protective device.
Typical applications for this product family/device line are for instance:

m Feeder protection

® Mains protection

B 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.

10
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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.

11 MRI4 DOK-HB-MRI4-2E
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IMPORTANT DEFINITIONS

CAUTION

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.

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.).

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.

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.

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.

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

E 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.

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
otherwise expressly undertaken.

© Woodward 2015 All Rights Reserved

12
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IMPORTANT DEFINITIONS

Scope of Delivery

The delivery scope includes:

©

The transportation box

The protective device

..........

The mounting nuts

ONONONOINO

The test report

The product CD that includes the manuals

The parameter and evaluation software Smart view

13
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IMPORTANT DEFINITIONS

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).

Storage

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

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).

14 MRI4 DOK-HB-MRI4-2E



IMPORTANT DEFINITIONS
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IMPORTANT DEFINITIONS
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IMPORTANT DEFINITIONS
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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

20

MRI4 DOK-HB-MRI4-2E



IMPORTANT DEFINITIONS

General Conventions

» Paramefters are indicated by right and left double arrow heads and written in itaic

»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 underiined.

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

1 2 3 Image References (Squares)

21 MRI4 DOK-HB-MRI4-2E



IMPORTANT DEFINITIONS

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”.

22 MRI4 DOK-HB-MRI4-2E



Device

Device

MRI4

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

Device Planning Parameters of the Device

‘ Parameter

Hardware Variant | Optional Hardware Extension

1

X

Hardware Variant | Optional Hardware Extension

2

X

Housing

X

‘ Description

Mounting form

Options

»A« 8 digital inputs | 6
binary output relays

»0« Phase Current
5A/MA, Ground Current
5A/1A,

»1« Phase Current
5A/1A, Sensitive
Ground Current 5A/1A

»A« Flush mounting,

»B« 19 inch mounting
(semi-flush),

»H« Customized
Version 1,

»K« Customized
Version 2

Default

Menu path

8 digital inputs | 6  [MRI4]

binary output
relays

Phase Current
5A/1A, Ground
Current 5A/1A

Flush mounting

[MRI4]

[MRI4]
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Device

‘ Parameter

Communication

X

Description

Communication

Options Default
»A« Without, »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 and
Ethernet: Modbus TCP,
RTU | DNP UDP, TCP,
RTU,

»K« Ethernet/Fiber
Optics: IEC61850 |
Modbus TCP | DNP
UDP, TCP,

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

»T« RS 485 and
Ethernet:
Communication Test

Menu path
[MRI4]

Printed Circuit
Board

X

Printed Circuit Board

»A« Standard, »A« Standard

»B« conformal coating

[MRI4]
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Installation and Connection

Installation and Connection

Three-Side-View - 19”

NOTICE
NOTICE

The three-side-view shown in this section is exclusively valid for

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.

LS

A

167
[ 6,57 |

q%

19” devices.
(© (=D

] <

- © I
23 s

=] %
1415 4 x M2,5mm
[ 5,57 ] Schraube / screw / sruba

97
[382]

o .|ls

=N

127
[ 500 ]

3-Side-View B1 Housing (19” Devices)

182
[717]

9,64
[ 0,38 ]

max. 206,50
[8,13 ]

The housing must be carefully grounded. Connect a ground cable (4 to 6

mm?2 / AWG 12-10) / 1,7 Nm [15 Ib-in]) to the housing, using the screw,
which is marked with the ground symbol (at the rear side of the device).

The power supply card needs a separate ground connection (2.5 mm?2
(AWG 14) at terminal X1 (0.56-0.79 Nm [5-7 Ib-in]).

DOK-HB-MRI4-2E
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Installation and Connection

Three-Side-View - 8-Pushbutton Version
Dependent on the connection method of the SCADA system used the

N 0 T’ CE needed space (depth) differs. If, for instance, a D-Sub-Plug is used, it has to
be added to the depth dimension.

The installation diagram shown in this section is exclusively valid for

N 0 T’ C E devices with 8 pushbuttons at the front side of the HMI.
(INFO-, C-, OK-, CTRL-Pushbutton and 4 Softkeys (Pushbuttons)).
i

183
[7.20 |
161
[6.34 ]
156
[6,14 ]

182
[717 ]

141,50
[5,57 ]

max. 206,50

[8,13 ]

o7
[382 ]

[RE

3-Side-View B1 Housing (Devices with 8 Softkeys)
_ The housing must be carefully grounded. Connect a ground cable (4 to 6
mm? / AWG 12-10) / 1,7 Nm [15 Ib-in]) to the housing, using the screw,
which is marked with the ground symbol (at the rear side of the device).

The power supply card needs a separate ground connection (2.5 mm?
(AWG 14) at terminal X1 (0.56-0.79 Nm [5-7 Ib-in]).

MRI4 DOK-HB-MRI4-2E
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Installation and Connection

Installation Diagram 8-Pushbutton Version

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

N o T’ CE 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)).
| 141,50 ] Milimeters - Milimetry
[5'57J nches - Cale
125,50 [I " o J
[494]

100

.

[3,94]

|

Frontplatte ‘
Frontplate S |
T

I

D

Panel przedni

B1 Housing Door Cut-out (8-Pushbutton Version)

_ The housing must be carefully earthed. Connect a ground cable (4 to 6 mm?2
/| AWG 12-10) / 1,7 Nm [15 Ib-in]) to the housing, using the screw, which is

marked with the ground symbol (at the rear side of the device).

The power supply card needs a separate ground connection (2.5 mm?
(AWG 14) at terminal X1 (0.56-0.79 Nm [5-7 Ib-in]).

ACAUT'ON 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 Ib<in]). Overtightening the mounting nuts could due to 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.

Housing B1

slot1 slot2 slot3
X1 X2 X3

X101

xioo ||

X103

Y

B1 housing — schematic diagram

Grounding

_ The housing must be carefully grounded. Connect a ground cable (4 to 6
mm?2 / AWG 12-1 0) / 1,7 Nm [15 Ib-in]) to the housing, using the screw,
which is marked with the ground symbol (at the rear side of the device).

The power supply card needs a separate ground connection (2.5 mm?2
(AWG 14) at terminal X1 (0.56-0.79 Nm [5-7 Ib-in]).

The devices are very sensitive to electro-static discharges.
CAUTION i g
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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

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
X1 X2 X3
o
X100 X X103
%)

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).

The available combinations can be gathered from the ordering code.
NOTICE val inatt 9 'ng
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Installation and Connection

DI8-X Power Supply and Digital Inputs

_ Ensure the correct tighteni

0,3 Nm
2.65Ib:In

This assembly group comprises:
B a wide-range power supply unit

m 6 digital inputs, grouped
m 2 digital inputs, non-grouped

Auxiliary voltage supply

ng torques.

0,55 Nm
4.87 Ib-In

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

AC or DC voltage.
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Installation and Connection

Digital inputs

CAUTION 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:

24V DC

48V DC/60V DC
110 V AC/DC
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).

34 MRI4 DOK-HB-MRI4-2E



Installation and Connection

Terminals

Electro-mechanical assignment

>
~)

L

— L Power Supply

O|N[o|Og|B|lwIN] ]

— do not use

— do not use

=]
&
]
>

6 5 4 3 2 1

)

DI3

D4

DI5

Dl6

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
X1 X2 X3
S
X100 X X103
%)

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.

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

Binary Output Relays and System Contact

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.

0,3 Nm

2.65 Ib:In
0,55 Nm

4.87 Ib:In

CAU TI O N Please duly consider the current carrying capacity of the binary output
relays. Please refer to the Technical Data.

The System-OK contact (SC relay) 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 System OK relay (SC) remains
dropped-off (unenergized). As soon as the system is properly started (and protection is active), the System Contact
picks up and the assigned LED is activated accordingly (please refer to the Self Supervision chapter).
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Installation and Connection

Terminals

Electro-mechanical assignment

x
:0

oy
Q

0]
O
@

NERNEEN

a
o

-
N
@
®

A
N

-
a

a
o

A
~
(0]
(@]

BNERANERNEI

A
[00]

BO-5 X

S

1

BO1nc.

BO1C

BO1 no.

BO2nc.

BO2C

BO2 no.

BO3 nc.

BO3C

BO3 no.

BO4 nc.

BO4C

BO4 no.

BO5 nc.

BO5C

BO5 no.

SCn.c.

SC C

SCn.o.

18 17 16 15 14 13 121110 9 8 7 6 5 4 3 2

CIO000000000000000000]s]
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Installation and Connection

Slot X3: Current Transformer Measuring Inputs

slot1 slot2 slot3
X1 X2 X3
S
X100 X X103

D
&

Rear side of the device (Slots)

This slot contains the current transformer measuring inputs.
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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).

Current transformers have to be earthed on their secondary side.

Interrupting the secondary circuits of current transformers causes
hazardous voltages.

The secondary side of the current transformers have to be short circuited
before the current circuit to the device is opened.

The current measuring inputs may exclusively be connected to current
measuring transformers (with galvanic separation).

_ E Do not interchange the inputs (1 A/5 A)

B 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.
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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 P&
11 PA ge
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

TIS X — Phase and Sensitive Ground Current Measuring Card

The measuring card is provided with 4 current measuring inputs: three for measuring the phase currents and one
for measuring of the earth current. The sensitive Ground current Input has different technical data. Please refer to
chapter Technical Data.

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).

Current transformers have to be earthed on their secondary side.

Interrupting the secondary circuits of current transformers causes
hazardous voltages.

The secondary side of the current transformers have to be short circuited
before the current circuit to the device is opened.

The current measuring inputs may exclusively be connected to current
measuring transformers (with galvanic separation).

_ E Do not interchange the inputs (1 A/5 A)

B 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.

B 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.
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Installation and Connection

_ Ensure the correct tightening torques.

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 P&
11 PA ge
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
grounded.

The current measuring inputs may exclusively be connected to current
measuring transformers (with galvanic separation).

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

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.

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

MU L B
X2.

: L — | ;
¢ 3

: L2 —> ‘51

| , —
: 1 — | ;

’Lzl I 190

11

12

/L3l —_

IGealc=IL1+IL2+IL3=IG

FEFERFFERERF

=
—

=0 [TE]

s |

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

L1 L2 L3

X2.
° 1 1A
L1 —p A
g' 2 IL1
3 N-
hd 4 A
i B ~ 5 A3
) 6 IN-
d 7 1A
IL3'—»
9 N-=
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 currentin .I_
isolated and compensated "
networks. The shieldis to be

returned through the ring core §-|-

current transformer .

IGcalc =1L1+IL2 +1L3

IGmeas =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

L2

L3

>
~)

—

A

IL1r—»

i 7l

/Lzl

<+ L7

IL2—p

— L2

IL3—>

/L3l

+— L3

S|o|o|N|o|a|s|w| ] =)

—
N

PEFEEFEFPREERE

=
-

IL

N

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

L1 L2 L3
X?.
. 1 1A
i L1— > oA
3 N~
o < /LT 2 1A
g_ 22— o
IL1
. l 9 6 i
, «— 2 =1
IL3— 8 5A
9 [N-
L2 +— /L3 10 1A
1 5A
¢ 12 N2
<+ G
L3 =

M5 M2 MR EN

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

IL 1l

Ring Core Type Current
Transformer: Measures the
ground current . (Sum of the
three phase currents ). Can
be used for measuring the
earth current inisdated and
compensated networks . The
shieldis to be returned
through the ring core current
transformer.

/L3l

IGmeas =1G

X2
0 1 1A
nr—p
g- 2 PA3lE)
3 N
< LT n 1A
5 |2A3lE),
6 N
. e —p 7 A
B L5—> s %Ea
9
L2 <« I3 0 [A
€1 G —» e E
- 12 [N

IGcalc=IL1+ L2 +IL3

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

L1 L3 L2
X2.
0 1 1A
i IL1—» 2 5A
3 N
. <+ LT 1A
4
i L3—p R
_/L1l =y
o I3 7 A
i 12— 8 %
9 N-
L3 <+ 2 10 1A
I %
[ | 12 NS
<« G
2 =i

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 X100: Ethernet Interface

slot1 slot2 slot3
X1 X2 X3
o
X100 X X103

Rear side of the device (Slots)

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

The available combinations can be gathered from the ordering code.
NOTICE val 9 9
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Installation and Connection

Ethernet - RJ45

Terminals

D +

-

TxD—
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Installation and Connection

Slot X101: IRIG-B00X

If the device is equipped with an IRIG-BO0X interface is dependent on the ordered device type.

N o T’ c E The available combinations can be gathered from the ordering code.

slot1 slot2 slot3
X1 X2 X3
S
X X103

D
&

Rear side of the device (Slots)
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Installation and Connection

IRIG-B00X
_ Ensure the correct tightening torques.
0,3Nm___ x
2.65 Ib-In
0,23 Nm
2.03 Ib-In
Terminal Markings
X101
1 — RGB+
2 | — RIGB
Electromechanical Assignment
@
1|~ | rRGB+
1| N| rRGB
2]
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Installation and Connection

Slot X103: Data Communication

slot1 slot2 slot3
X1 X2 X3
S
X100 X103
%}

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:

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

RS485 Terminals for Modbus and IEC

LWL Interface for Modbus, IEC and Profibus

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

Fiber Optics Interface for Ethernet*
*=ask for availability
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Installation and Connection

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

There are two different versions of the RS485 interface. By means of the
wiring diagram on the top of your device, you have to find out which

version is built in your device (Type1 or Type2).

_ Ensure the correct tightening torques.
0,3Nm

RS485 — Type 1 (see wiring diagram)

2.65Ib:In

0,23 Nm
2.03 Ib:In

Protective Relay
+5V
1200

5600 ﬁ 5600 ﬁ

GND

x X
o Z2 o 2

X103

Electro-mechanical assignment Type 1 (see wiring diagram)

Protective Relay

+5V R1 =560 Q

ﬁmRZ =120 0 R1f]

GND

I

BICP
o LN

—19]]

N (] =
w|I|N

lo——
6

NOTICE The Modbus®/ IEC 60870-5-103 connection cable must be shielded. The
shielding has to be fixed at the screw which is marked with the ground

symbol at the rear side of the device.

The communication is Halfduplex.
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Installation and Connection

Type 1 Wiring example, Device in the Middle of the BUS

Protective Relay

+5V R1 =560 0 GND
ﬁR1R2= 120 0 R1f]
R2

—_—
 E—

——

— el H[SF——
123456

P*

Type 1 Wiring example, Device at the End of the BUS (using the integrated Terminal Resistor)

Protective Relay

*SV R1=560 ¢ GND
riR2=120 0 Rﬂ
R2

—_—
 I—

—F=

—s|J [ [J [J [J[ob——
12345 6
L] L]

N*
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Installation and Connection

There are two different versions of the RS485 interface. By means of the
wiring diagram on the top of your device, you have to find out which

version is built in your device (Type1 or Type2).

_ Ensure the correct tightening torques.

1254506/0)

e

0,3 Nm
2.65 Ib:In

0,23 Nm
2.03 Ib‘In

RS485 — Type 2 (see wiring diagram)

Protective Relay
+5V GND

& o
o o
By 128 38

o |
N

6  H——n
HF Shield

X103

Electro-mechanical assignment Type 2 (see wiring diagram)

Protective Relay

+5V GND

R1=560 0 ||R1 gy [|F

R2=120 Q

—19]lJ

[T HF Shield

o| [ JH——"

NI TP
WL JIN
sl [N
o]

N 0 T’ CE The Modbus®/ IEC 60870-5-103 connection cable must be shielded. The
shielding has to be fixed at the screw which is marked with the ground
symbol at the rear side of the device.

The communication is Halfduplex.
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Installation and Connection

Type 2 Wiring example, Device in the Middle of the BUS

Protective Relay
+5V GND

R1=560 0 [[R1 R1
R2=120 Q R2
4

—s|[J [ []
|

ET HF Shield

o | 1 H——

=]

i

Type 2 Wiring example, Device at the End of the BUS (using the integrated Terminal Resistor)

Protective Relay

R1=5600 ||RI R1 I
R2 =120 Q RZ 1
=
6

—o|U L

ET HF Shield
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Installation and Connection

Type 2 Shielding Options (2-wire + Shield)

§ 3 §3 § 3 §3
5 z £ 5 z £ g 5 zZ En g o z £ o
Eozf 3897+ EozE84dhL Fozfg8i-dhL EozFE34%-"RL
S|0000000 © 000o00E 0000006 B [ [s]
12 3 4 5 6 12 3 4 5 6 12 3 4 5 6 6

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

Type 2 Shielding Options (3-wire + Shield)

s 2 c 2 z c 2
g2 g 2 g2 2z
o z B 5 z EB 2 5 z £ B 5 z £b
FozFESE-THL Fozf84-dh <L £ozf33-THL EozE3g-THL
000000 © c|000000[s] © 000000 © 00
12 3 4 5 6 12 3 4 5 6 12 3 4 5 6 5 6

© ©

N ~
=+ -+
Shield at bus master side Shield at bus device side Shield at bus master side Shield at bus device side
connected to earth termination connected to earth termination connected to earth termination connected to earth termination
resistors used resistors used resistors not used resistors not used
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Installation and Connection

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

Fibre Optic

RxD TxD

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

60 0 0 0°
0000 0

D-SUB

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’ CE 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 via D-SUB

D-SuUB

60 0 0 0°
©0000

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 o T’ CE 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.

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

Fibre Optic

Ethernet / TCP/IP via Fiber Optics

Fiber Optics - FO

Fibre connection / LWL
RxD TxD
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Installation and Connection

PC Interface - X120

USB (mini )

USB-Interface for
Parameter Setting and
Evaluation Software -
X120

B1, B2 und B3 Housing
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Navigation - Operation

SYSTEM &

WOODWARD

(10)
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Navigation - Operation

LEDs

LED »System
OK«

Display

Softkeys

INFO Key

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
NASSIGNMENT LISTK.

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.

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

Possible functions are:
m Navigation

B Parameter
decrement/increment.

m Scrolling up/down a menu
page

B Moving to a digit

E Change into the parameter
setting mode »wrench
symbol«.

Looking through the present

(Signals/Messa LED assignment. The direct
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Navigation - Operation

ges)

»C Key«

select key can be actuated at
any time. 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
»SOFTKEYs« 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
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.

To abort changes and to ac-
knowledge messages.

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

The reset menu can be left by
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Navigation - Operation

pressing the Softkey » Arrow-
left«

8 RS232 Connection to software Smart

Interface view is done via the RS232
(Smart view  interface.
Connection)

9 »OK Key« When using the »OK« key
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

- 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
s EEORQR RREEROER:
<

|

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.

® »/nverting« (where necessary)

DI Slot X.DI x

Debouncing time

Inverting
inactive
Inverting active
Nom voltage
Input Signal T

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

O 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.
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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
48 V DC, [Digital Inputs
@@ 60V DC, /DI Slot X1
110V DC, IGroup 1]
230V DC,
110 VAC,
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, IGroup 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

/DI Slot X1
IGroup 2]

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

[Device Para
[Digital Inputs
/DI Slot X1
/Group 2]
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Input, Output and LED Settings

‘ 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]

75

MRI4

DOK-HB-MRI4-2E



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]

Signals of the Digital Inputs on DI-8P X

Signal Description

DI1 Signal: Digital Input
DI 2 Signal: Digital Input
DI3 Signal: Digital Input
DI 4 Signal: Digital Input
DI 5 Signal: Digital Input
DI 6 Signal: Digital Input
DI7 Signal: Digital Input
DI 8 Signal: Digital Input
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Input, Output and LED Settings

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.

« wlatched« 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 »Latched = 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.

CAU TI 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=active«, The binary
output will also retain, if the binary output is reprogrammed in another way.
This applies also if »Latched is set to inactive«. Resetting a binary output
that has latched a signal will always require an acknowledgement.

N 0 T ’ c E The »System OK Relay« (watchdog) cannot be configured.
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Input, Output and LED Settings

Acknowledgment options

Binary output relays can be acknowledged:

E 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«).

E 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 »LFE CONTACT«. Its 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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Input, Output and LED Settings

OR-5 X

BO Slot X2

Direct Commands of OR-5 X

‘ Parameter Description Setting range Default Menu path
DISARMED This is the second step, after the "DISARMED Ctrl" has  inactive, inactive [Service
been activated, that is required to DISARM the relay active est (Prot inhibit
outputs. This will DISARM those output relays that are
® currently not latched and that are not on *hold” by a IDISARMED
pending minimum hold time. CAUTION! RELAYS
DISARMED in order to safely perform maintenance /BO Slot X7]
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.
Only available if: DISARMED Ctrl = active
Force all Outs 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. Forcing all outputs relays of an entire
assembly group is superior to forcing a single output /BO Siot X2]
relay.
Force OR1 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 X2]
Force OR2 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, Test (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 X2]
Force OR3 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 X2]
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Input, Output and LED Settings

‘ 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.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 X2]
Force OR5 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 X2]
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
® QIosed-cwcmt prin- 1BO Slot X2
ciple
/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 Lutp
@ /BO Slot X2
/BO 1]
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X2
/BO 1]
Latched Defines whether the Relay Output will be latched when | inactive, active [Device Para
it picks up. active [Binary Outputs
@ /BO Slot X2
/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 X2
parameter "Latched" is set to active. BO 1]

Only available if; Latched = active
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‘ Parameter Description Setting range Default Menu path
Inverting Inverting of the Binary Output Relay. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
Assignment 1 Assignment 1..n, Assignment | SG[1].TripCmd  [Device Para
List [Binary Outputs
@ /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]
Inverting 4 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 1]
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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 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
® gl;:ed-cwcmt prin- 1BO Slot X2
/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 X2
/BO 2
t-Off Delay Switch Off Delay 0.00 - 300.00s 0.00s [Device Para
[Binary Outputs
@ /BO Slot X2
/BO 2
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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 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 gffective if the /BO Slot X2
parameter "Latched" is set to active. 18O 2]
Only available if: Latched = active
Inverting Inverting of the Binary Output Relay. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2
Assignment 1 Assignment 1..n, Assignment  Prot.Alarm [Device Para
List [Binary Outputs
@ /BO 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]
Inverting 3 Inverting of the state of the assigned signal. inactive, inactive [Device Para
active [Binary Outputs
@ /BO Slot X2
/BO 2
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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 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 X