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Fig. 1: WIC1 functional overview.

* Details

* Introduction

e Operation Concepts

* Hardware, Wiring, Dimension Diagrams

* Overview DIP switches, Overview HEX switches

e Separate documents:
o Reference Manual (All parameters that can be used via DiggiMEC/Smart view)
o Wiring Diagrams (terminals and wiring for each device variant)

e Order Form(s)
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1 Safety Messages and Proper Use of the WIC1
1.1 Important Definitions

[

Safety Messages and Proper Use of the WIC1

=

.1 Important Definitions

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

DANGER! indicates an immediately dangerous situation that will result in death or
serious injury if it is not avoided.

WARNING! indicates a hazardous situation that can result in death or serious injury if it is
not avoided.

CAUTION!

f CAUTION! indicates a possibly hazardous situation that can result in minor or moderate

injuries if it is not avoided.

NOTICE!

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

This symbol indicates useful tips and recommendations as well as information for
l efficient and trouble-free operation.

WIC1-2.1-EN-MAN WIC1 13



1 Safety Messages and Proper Use of the WIC1
1.2 Proper Use of the Device and of This Manual

1.2 Proper Use of the Device and of This Manual

CAUTION!
Do not put the WIC1 in service until it has been configured and commissioned.
Read the User Manual.

For configuring the required protection functions, read the related chapters within <5
Protective Elements.

In this context, it is also important to refer to the general 5.1 »Prot« - General
Protection Module.

For commissioning, read <8 Commissioning and the “Commissioning” sections within the
chapters that are related to the required protection functions.

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.

14 WIC1 WIC1-2.1-EN-MAN




1 Safety Messages and Proper Use of the WIC1
1.2 Proper Use of the Device and of This Manual

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 have 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.

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

* Feeder protection

¢ Mains protection

¢ Machine protection

¢ Transformer Protection

* Generator 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 SEG have to be met.

The bistable output relays of a DiggiMEC, that is connected to the WIC1, may be used
only for visualization purposes. It is not permitted to use these relay contacts for any
protection-related and/or switching purposes!

If the DiggiMEC relays are used for switching purposes there is the risk of an unreliable
protection of your application!

Only the trip-coil output “TC+/—" of the WIC1 may be used for tripping a breaker.

(Further remarks can be found in @“Remarks with respect to this warning”.)
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1 Safety Messages and Proper Use of the WIC1
1.2 Proper Use of the Device and of This Manual

Ensure that the actual overcurrent settings comply with the technical and thermal limits
of the device, the CTs and the application!

Check the technical data (<10.1 Technical Data - WIC1) for the permitted current input
limits. When defining the protection settings, note that both current theshold and (delay)
time must be set in consideration of the technical input limits.

e The thermal load capacity of the phase current inputs can be found here: 10.1.4
Phase Current Measurement. The diagram and table in <3.3.2 Selection of a WIC1-
Compatible Current Transformer might also be useful.

* The thermal load capacity of the ground (earth) current inputs can be found here:
<10.1.5 Ground Current Measurement.

Unless there are any additional/external protective means installed we have to
recommend that you activate at least one phase overcurrent protection stage
considering the WICL limits (2.5:In max for 2.5 s, 25 kA for 1 s).

If your WIC1 features a ground (earth) current measuring input, these considerations
should be applied in the same manner for one of the two ground overcurrent protection
stages »IG>«, »IG>>«.

Ignoring the permitted limits will damage the WIC1, making it non-functional, and this
can possibly result in serious damages of your equipment and even serious injury.

After connecting the terminals (see also the separate “Wiring Diagrams” document),
make sure to fix the plastic cover again. (See -3.1.1 Terminals, Screws and Torques for
the correct torque of the non-losable screw.)

The cover protects against inadvertently touching the contacts. Moreover, some WIC1
have an additional sticker with wiring information that should not get lost.
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1 Safety Messages and Proper Use of the WIC1
1.3 Personal Safety

=

.3 Personal Safety

Ignoring the following safety messages can result in death or serious injury or physical
damage.

>

Only qualified electricians may install, commission, work or operate this device.

All national standards - if applicable - must be followed.

>

The terminal block for connection to the current transformers is not a shorting block.
Therefore always short-circuit current transformers before loosening the terminals.

>

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).

Even when the auxiliary voltage is switched off, it is likely that there are still hazardous
voltages at the component connections.

>

Upon opening the device, it is likely that some parts with high voltages become
accessible. Touching these is dangerous to life.

The device must be carefully grounded. See <3.3.1 Grounding.
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1 Safety Messages and Proper Use of the WIC1

1.4 Important Information

1.4

Important Information

NOTICE!

The devices are manufactured and delivered according to the order code specified by the
customer.

CAUTION!

All electronic equipment is electrostatic-sensitive, some components more than others.
To protect these components from electrostatic 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.

The WIC1 does not contain any parts that can be fixed or adjusted by the user. The
housing is hermetically sealed and cannot be opened without causing damage.

Any unauthorized opening of the device will void the warranty.

Out-of-Date Documentation?

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:

* https://docs.SEGelectronics.de/wicl
Please check this download area for the latest revision of this Technical Manual and

whether there is an Errata Sheet with updated information. (The ID of every document is
printed on its cover page.)

18
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2 WIC1 - Introduction, Operation

7.2kV/10kV/20kV

0.4 kv
E
Fig. 2: Basic circuit diagram of a standard switchboard with 2 feeders and 1 outgoing
transformer panel.
Introduction

The WIC1 is a CT-powered protection relay with inverse time and definite time protection
characteristics and is specifically designed for switchboards with CBs and small rated
output currents.

Together the specific CTs and the WIC1 form a joint protective system. A low-energy coil is
needed for realizing trip of the CB.

The generation 2 of the WICL1 (also, short: WIC1 g2), that is described in this document,
is the successor protection device of SEG's well-established WIC1 (for differentiation also:
WIC1 gl), that is reliably in service within hundreds of thousands of MV switchboards.

The requirements on MS distribution stations with circuit breakers call for a robust protection
relay which is optimized accordingly and an integral part of the respective switchboard. The
WIC1 is a time-overcurrent relay that SEG has developed specifically for such requirements.

The WIC1 is a CT-powered protection relay with minimal space requirement, that complies
with the highest demands on a digital protection device. Simple but safe wiring, high
electromagnetic interference immunity, uncomplicated adjustment and the ability to scale
to different power quantities of the switchboard, helping the switchgear manufacturer to
minimize costs. The WIC1 represents a protective system with a guaranteed maintenance-
free period of 25 years, the same as for the switchboard.

The SEG protection relays of the WI Line are offering time-overcurrent protective
functions and earth fault protective functions in the well-proven technique for CT-powered
protection relays.

As a CT-powered protection relay the WIC1 is mainly used in MV switchboards with circuit

breakers, protecting distribution transformers in local and industrial networks. Due to its
small size the WIC1 is very well suited for the use in compact switchboards.

WIC1-2.1-EN-MAN WIC1 19



2 WIC1 - Introduction, Operation

The ability of the protection system WIC1 to adapt to different primary currents makes it

possible that it is used for all standard rated transformer loads and the different medium
voltage operational voltages.

The WIC1 is also available in device variants that can optionally be supplied with external
power (so-called “Dual-Powered” WIC1). A stable external power supply allows for further
functionality, e.g. SCADA communication. (See also =2.7.1 Order Forms.)

An overview of the elements and connectors can be found here: 3.1 Overview of

l Elements and Connectors

20
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2 WIC1 - Introduction, Operation
2.1 Basic Wiring Concept

. . ®
DiggiMEC \
D
Current source, three phases —)
plus wiring for ground current measurement
Network Cable
=
@) = WIC1
[T]X4 X4-1...4:
2] Digital Inputs And/or
= i Power Supply
5 |Fl+
X ;?c_ Rsz(sg <DE
N i e e S
trip coil v
5 |P
PE 67T+
D) 1 I I ® PE o X7
—[_ IG 2
= =
[ | | ?éo C
- Test IL1 * Hi c/D X1
l ® 151
® 152
IL1
- Test IL2 * Hi c/D X2
l ® 151
® 152
IL2
- Test IL3 * Hi c/D X3
l ® 151
® 152
IL3
£ O
\_ _/
8
2
Fig. 3: Basic wiring concept.
(*) The test windings “C-D" are only needed for the secondary tests during commissioning,

see ©8.1.4 Checks During Commissioning.
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2 WIC1 - Introduction, Operation
2.1 Basic Wiring Concept

The assignment of the contacts X4-1 ... X4-4 depends on the device variant. The
separate document “WIC1 Wiring Diagrams” lists the exact contact assignments for each
o

available typecode / order variant. It is recommended to look up this assignment for the
WIC1 that is about to be wired.

If the use of 1 A (or 5 A) standard CTs is mandatory (for technical or historical reasons) it

is possible to connect special adapter CTs between the 1 A CTs and the WIC1. See <3.3.3
l Adapter CTs for 1 A/ 5 A for information.
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2.2 Settings via DIP/HEX Switches (WIC1-2, WIC1-3)

2.2 Settings via DIP/HEX Switches (WIC1-2, WIC1-3)

As a combination of a compact protection relay and related core-type transformer, the WIC1
has been developed especially for compact MV switchboards with circuit breakers.

The intuitive operating concept with plausibility checks and easy commissioning functions
allows a safe and time-optimized maintenance and commissioning.

* The device variants WIC1-2, WIC1-3 are fitted with DIP/HEX switches for
configuration. In this case, the WIC1 is set up quickly, and there is no need for a
DiggiMEC connection.

e See the introduction in »+12.1 Appendix - Settings via DIP / HEX Switches and the

overview in <12.1.1 Settings via DIP Switches (WIC1-2) (or »12.1.2 Settings via HEX
Switches (WIC1-3)).
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2.3 WIC1 Settings via DiggiMEC

2.3

Fig. 4:

WIC1 Settings via DiggiMEC

i

DiggiMEC ®

RJ45

RJ45

DiggiMEC

(Rear Side)
(o}
s
SO00000s

= = s

WIC1_Z04

WIC1

Smart view

Connection possibilities of a WIC1 with a DiggiMEC and a PC. (This is optional for WIC1-2,
WIC1-3.)

Contrast to the DIP/HEX-based settings, the configuration via DiggiMEC (or a PC that can
optionally be connected with the DiggiMEC) offers extended setting ranges and access

to additional protection functions. (A separate document, WIC1-2.1-DE-REF.pdf, lists all
parameters that can then be accessed. Note that this document is not relevant for DIP/HEX
settings, because these cover only a small part of what is listed there.)

In principle, the device variants WIC1-2, WIC1-3 can also be configured via DiggiMEC/PC
(instead of DIP/HEX switches). However, take care of the setting »Prot . Settings valid« in
this case, see »“Validity of the DIP-/HEX-Switches”.

The device variants WIC1-1, WIC1-4 can only be configured via DiggiMEC/PC.

The interface device DiggiMEC® adds an LCD display, keys and some flag indicators with
output relays.

The DiggiMEC can be connected to a Windows PC, so that the parameter setting and
evaluation software Smart view can be used to configure the WIC1 and to retrieve
measurement values and fault data from the WIC1. (See also <2.8.1 Smart view.)

The DiggiMEC is not usable “stand-alone” (without a connected WIC1), no matter
whether there is any supply via the USB interface of the DiggiMEC.
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2 WIC1 - Introduction, Operation
2.3 WIC1 Settings via DiggiMEC

Q DiggiMEC® is a registered European Union trademark. For the sake of readability, most
chapters of this User Manual omit the “®” designation. This, however, does not mean
l that the term “DiggiMEC"” can be used without any restrictions.
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2.4 Supply of a WIC1

2.4

Supply of a WIC1

If a WICL is being operated in a typical application it is supplied via the CTs, and this is surely
the normal case after commissioning.

But for the case of completeness, we want to list all ways to supply a WIC1:
Permanent Supply:

e Supply via the phase CTs, under the condition that these have been selected

correctly (=3.3.2 Selection of a WIC1-Compatible Current Transformer) and there is
sufficient phase current flowing (<10.1.6 Power Supply).

Only WIC1-4: Supply via an external auxiliary voltage (-10.1.6 Power Supply). This
is optional and independent of the supply via CTs. It enables the WIC1-4 to stay

in operation after a protection trip, and only this allows for using some special
functions, such as the Circuit Breaker Failure protection (=5.13 CBF - Circuit Breaker
Failure [50BF, 62BF]). Another example, that would be technically impossible without
an additional external supply, is connecting an external output relay to be used as a
self-supervision contact (-3.10.1 Self-Supervision Contact for the WIC1-4).

Temporary Supply:

e Supply via the USB interface of a connected DiggiMEC (=Chapter 2.3). This makes

sense during commissioning and is independent of the supply via CTs (and of the
external WIC1-4 supply).

o Connecting a PC to the USB interface: This also enables the use of Smart view,
see -»Chapter 2.3.

o Connecting a powerbank to the USB interface: Whether this is possible or
not depends on the type of powerbank. See “Troubleshooting: Supply via
Powerbank is not possible”.

Note, however, that the USB supply is not designed as a permanent supply (but
only for a DiggiMEC / Smart view connection). Furthermore, a supply only via USB
is not sufficient to enable a trip pulse (“Troubleshooting: System-LED is Off”), and
therefore also the green System/Ready LED stays off (=“The »System« LED(s) -
“Ready”, “Error”").

Moreover, you should note that a DiggiMEC without a connected WIC1 is never
operational, even with USB supply.

For a short time (let us say: for a typical signal duration), the voltage of an external
signal, that is applied at the Digital Input of the WIC1, can also boot up the WIC1,
and this might under some circumstances be required for an external trip (»5.12 ExP
- External Protection).

Except for this special case of a short time signal (for an external trip), it is not permitted
to feed any long-term or continuous voltage into the Digital Inputs.

In other words, it is strongly discouraged to try to supply the WIC1 (for a considerable
time) via the Digital Inputs.

If this is ignored the Digital Input can be overloaded, and this can lead to a permanent
damage of the WIC1.
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2.5 WIC1 Protection Features

2.5 WIC1 Protection Features

2.5.1 Functional Overview

”ﬁ

Breaker Wear

—

-

. Bhoomo

Measured Values 60BF

Status Display A
Condition Monitoring

Modbus RTU/TCP
a Fault/Alarm Rec.
-

_/

Digital Inputs

.— Option .— Standard

with DiggiMEC

WIC1_Z01

Fig. 5: Functional overview of the WICL1.
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2.5.2 Device Features

2.5.2 Device Features

Features WIC1
Primary Application Type

Self-/CT-Powered. (Device variant WIC1-4 with optional v
auxiliary power supply)

Mounting Type

Housing suitable for mounting plate v

Inputs and Outputs WIC1
Inputs and Outputs of WIC1-1 ... WIC1-3
Current transformer inputs 3 (phase currents),

1 ground current (option)

Binary inputs 0 ... 1 (option - only 115 VAC or 230 VAC)
Pulse Output 1 ... 2 (option)

Inputs and Outputs of WIC1-4

Current transformer inputs 4
Binary inputs 0 ... 2 (option - supported input voltages: 24 Vdc /
48 Vdc ... 60 Vdc /110 Vdc / 110 Vac / 230 Vdc / 230 Vac)
Pulse Output 1 ... 2 (option)
Protection and Supervision Features ANSI / IEEE C37.2 WIC1
Protection

Remark: Every protection function can also be configured to operate without tripping, i. e. as a supervision function.

Time overcurrent protection 50/51 1>, I>>, I>>>
Inrush stabilisation (2nd harmonic) IH2 IH2
Calculated ground (earth) fault protection 50N /51N 1G>, IG>>
Measured ground (earth) fault protection 50G /51G IG>, IG>>

* WIC1-1 ... WIC1-3: option

e WIC1-4: v
Ultra-fast Peak Overcurrent protection Ipeak> (option)
Unbalanced Load protection 46 12/11> (option)
Negative-Sequence Current Protection 51Q 12> (option)
Thermal Overload protection 49 ThR (option)
Switch on to Fault (SOTF) SOTF (option)
Cold Load Pickup (CLPU) CLPU (WIC1-4)
External Trip ExP (option)
Supervision
Circuit breaker failure 50BF CBF

62BF (WIC1-4 only)
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Protection and Supervision Features
Breaker Wear

Supervision of the Station Battery
Condition Monitoring

Peak Current Pointer

Life Load

Recorders
Fault recorder (non-volatile)

Self-Supervision logging (messages about device-internal
events - non-volatile)

SCADA Communication

(only WIC1-4)

Modbus RTU

Modbus TCP

WIC1-2.1-EN-MAN

ANSI / IEEE C37.2

(WIC1-4 only)

ANSI / IEEE C37.2

DFR

(only
WIC1-4xxxxxxxB)

(only

WIC1-4xxxxxxxC,
WIC1-4xxxxxxxL)

WIC1

2 WIC1 - Introduction, Operation

2.5.2 Device Features

WIC1
Breaker Wear

SBM

Peak Current Ptr

Life Load

WIC1

WIC1
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2.6 Comments on the Manual

2.6

30

Comments on the Manual

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

The manual serves as working basis for:
» Engineers in the protection field,
e 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
SEG 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

SEG 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 SEG specialists.

Warranty and liability conditions stated in SEG General Terms and Conditions are not
supplemented by the above-mentioned explanations.
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2.6.1 Symbols in Function Diagrams

2.6.1 Symbols in Function Diagrams

Prot .
Nom voltage

name .
Trip

Field Para

CT.
Phase Sequence

name . Trip

IL1

name . Active

WIC1_Y05

OProt. Active
1

WIC1-2.1-EN-MAN

N
QH PT_YA6  HPT_Y26  HPT_YO06

Setting Values

The upper box in the diagram on the left is the
usual symbol of a setting value in a function
diagram. The setting name is specified by its
module and parameter name, separated by a
dot “.” one from the other.

Second example: Thanks to the high degree of
modularization in WI Line protection devices,
the logic depicted in some function diagrams is
often valid for several modules. In these cases,
only a symbolic module name, for example:
“name”, is given. In the heading part of the
diagram, the meaning of “name” is specified as
a list of modules to which the diagram applies.

In rare cases it is necessary to also specify

the menu path (or at least the top-level menu
item), because it would be too inconvenient

to specify this particular setting only based

on module name and parameter name. In the
third example, the setting is marked as a Field
Parameter (i. e. to be found within menu branch
[Field Para]).

Input and Output Signals
A binary (output) signal is shown on top.

A dashed line indicates a measured value (i. e.
an analog signal).

Bottom row left: Numbered input signal; right:
numbered output signal: From the technical
point of view, there is no difference to “normal”
(non-numbered) signals.

Some of these numbers, however, represent
generic signals. For example, every protection
function has a trip signal »Trip«, and there

is always the same number used for it,
independent of the particular protection
function.

A numbered signal typically appears in several
different diagrams, and the numbering helps to
identify and locate them across the Technical
Manual.

Therefore all encircled numbers appearing “on
the right side” (i. e. as an output signal) of a
diagram are listed as part of the Index chapter
(sorted below the initial letter “#:”), so that you
can look up where a particular signal has been
“generated”.
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name .
Function

Inactive

Active

32

name .
ExBlol

no assignment

1..n, Assignment List

t-On Delay

t-Off Delay

ton

toff

P

HPT_Y07

HPT_Y08

HPT_Y19

HPT_YOA

Wherever technically possible, these input
numbers within a diagram are hyperlinks, and a
click takes you to a page where this numbered
signal is explained or shown as an output
signal.

Another remark: All diagrams in this document
show a small label, for example the bottom
one: “HPT_Y46". This is the diagram name, i. e.
a unique identifier for the diagram. Of course,
this is not a setting name, nor any other part of
the depicted logic. All function diagrams have
an identifier with the characters “_Y".)

If the setting value of parameter »name .
Function« is set to “Inactive”, then output 1 is
active and output 2 is inactive.

If the setting value of parameter »name .
Function« is set to “Active”, then output 1 is
inactive and output 2 is active.

The setting value of parameter »name .
ExBlol« is not a choice from a simple, fixed
selection list, but it is another parameter
(usually a binary output signal) that is assigned
from a parameter list.

This means that the setting parameter assumes
the value of the assigned parameter. In case of
a binary output signal, for example, it means
that the parameter »name . ExBlol« is active
whenever the assigned output signal is active.

If no signal has been assigned then the

output is always inactive (and only the “no
assignment” box, which is not connected in this
example, would be active).

Two types of comparators (“Schmitt triggers”):

Top row: If the analog input value (here:
the phase current IL1) is greater than the
specified threshold (here: the setting value
of the parameter »/ . I>«) then the output
becomes active.

Bottom row: This type has the opposite
functionality: If the analog value IL1 is below
the threshold (here: the setting value of the
parameter I<«) then the output becomes
active.

Timer stage: If the input becomes active, then
the output becomes active after the time tgn
(setting value of »t-On Delay«) has elapsed
(switch-on delay).
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name .
Trip duration time

gl

KX

WIC1-2.1-EN-MAN

cd
Unchanged
01
10
01

HHOO|Y
—ORrOoO|T

>+
>R

HPT_YXO

HPT_YX1

HPT_YX2

HPT_YX3

HPT_YX4

2 WIC1 - Introduction, Operation
2.6.1 Symbols in Function Diagrams

If the input becomes inactive again, then the
output signal becomes inactive after the other
specified duration has elapsed (switch-off delay
toff, setting value of »t-Off Delay«).

Hold time: This is a pulse which is triggered by
the input (and in this case, the pulse duration is
settable via parameter).

The usual set of logic operators: AND, OR,
eXclusive OR (from left to right). The second
input of the XOR operator is negated.

RS flip-flop with reset priority.

Edge-triggered counter.

Band-pass filter (left: IH1, right: IH2).
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2.7

34

Information About the Device
Scope of Delivery
The delivery scope includes:
* (1) — The transportation box
¢ (2) — The protective device
* (3) — The test report
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 are matching your order.

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

Download Area

All technical documentation (User Manual, Reference Manual, etc.) and setup files for the
Windows applications (Smart view, DataVisualizer) can be downloaded directly (and without
any costs) from https://docs.SEGelectronics.de/wicl.

e https://docs.SEGelectronics.de/wicl — This web address is also available as a
QR code directly on the housing of the device.

e https://docs.segelectronics.de/smart view — Setup of the Windows
applications incl. documentation.

Product DVD
A product DVD with all technical documentation (User Manual, Reference Manual, etc.)
and setup files for the Windows applications (Smart view, DataVisualizer) can be ordered

separately. This way users who are not connected to the internet can get all files that are
required or useful during commissioning.

Storage

The devices must not be stored outdoors. The storing facilities have to be sufficiently
ventilated and must be dry (see »10.1 Technical Data - WIC1).

Waste Disposal

In general, appropriate local guidelines
and regulations must be followed when
disposing of electrical devices.
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2.7.1 Order Forms

There are four different main variants of the WIC1 available, and these can have different
additional order options:

* WIC1-1...: CT-Powered Protection Device without any switches, all settings are made
with the DiggiMEC user interface. See -2.7.1.1 Order Form of the CT-Powered Device
Types.

e WIC1-2...: CT-Powered Protection Device with DIP switches, all settings can be made
either with these DIP switches, or - more exactly - with the DiggiMEC user interface.
See ©2.7.1.1 Order Form of the CT-Powered Device Types.

¢ WIC1-3...: CT-Powered Protection Device with HEX switches, all settings can be made
either with these HEX switches, or - more exactly - with the DiggiMEC user interface.
See -2.7.1.1 Order Form of the CT-Powered Device Types.

* WIC1-4...: Dual-Powered Protection Device without any switches, all settings are
made with the DiggiMEC user interface. Various additional features, such as SCADA
communication, are optionally available. See -+2.7.1.2 Order Form of the Dual-
Powered WIC1-4.

For the order form of the DiggiMEC, see -2.7.1.6 Order Form of the DiggiMEC.

For the order forms of the WIC1-compatible CTs, see -»2.7.1.3 Order Form of the WIC1-
Compatible Current Transformers.

For the order forms of the WIC1-compatible Flag Indicators WI15Z4 and WI1SZ5, see
<2.7.1.4 Order Form WI15Z4 and <2.7.1.5 Order Form WI1SZ5, respectively.

DiggiMEC / Smart view

The DiggiMEC is a small device that has to be ordered separately. It fits into a standard door
cutout of 92 mm x 45 mm (DIN IEC 61554) and can be connected to the WIC1 (via a standard
network cable with RJ45 plugs). It then adds an HMI, i. e. a graphical display and hardware
keys, to the WIC1. Moreover, it offers 1 or 3 bi-stable output relays that are mechanically
combined with flag indicators.

See ©2.7.1.6 Order Form of the DiggiMEC.
» DiggiMEC-A: 1 bi-stable relay / flag indicator
¢ DiggiMEC-B: 3 bi-stable relays / flag indicators

If the DiggiMEC user interface is connected to the WIC1, it is also possible to connect a PC
to the USB interface of the DiggiMEC.

The PC can then execute the parameterizing and analyzing software Smart view and

enables the user to make all settings via this connection, or to save settings to a file on the
PC, or retrieve measured values or trip event data.
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2.7.1.1 Order Form of the CT-Powered Device Types

CT Powered Time Overcurrent and Earth
Current Relay

WIC1 - # # #
Mounting form l
Parameter setting via DiggiMEC / Smart view 1

Parameter setting via DIP switches, DiggiMEC or Smart 2
view

Parameter setting via HEX switches, DiggiMEC or 3
Smart view

CT Type {
WIC1 CTs S
Ground (Earth) current protection !
Calculated ground (earth) current N

With ground (earth) current measuring inputs, rated ground/earth G
current: 1 A ()

Nominal frequency

50 Hz ***) (only WIC1-2, WIC1-3)
60 Hz *) (only WIC1-2, WIC1-3)
50 Hz / 60 Hz ***) (WIC1-1 only)
Outputs

“TC” (Trip Coil pulse) output: Trip Command

“TC” (Trip Coil pulse) output: Trip Command | “FI” (Flag Indicator pulse) output: Trip

Command

“TC” (Trip Coil pulse) output: Trip Command | “FI” (Flag Indicator pulse) output:

configurable

Inputs

No digital inputs

External trip input (115 Vac or 230 Vac)

1 assignable Digital Input (115 Vac or 230 Vac)
Backup protection

Backup protection operates directly ****)
Trip at 20:In,max

Protection Packages

ANSI 50, 50G/N, 51, 51G/N, Inrush Blocking, 50BF, 74TC

Package “S"” + ANSI 46, 49, 51Q, Breaker Wear, Condition Monitoring (= Life Load, Drag Indicator)

Package “A” + SOTF, external protection(P), ultra-fast overcurrent protection
Communication

Without communication protocol
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' (**) Via DiggiMEC or Smart view (but not via DIP/HEX switches), it is possible to configure
[

the device for either calculated or measured ground (earth) current.

(***) Via DiggiMEC or Smart view (but not via DIP/HEX switches), it is possible to
configure the device for either 50 Hz or 60 Hz nhominal frequency.

(****) Trip of the backup protection as soon as sufficient electrical energy for a trip
impulse has been collected.

(DI) External protection is usable only with a Digital Input.
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2.7.1.2 Order Form of the Dual-Powered WIC1-4

Dual-Powered Time Overcurrent and Earth
Current Relay

WIC1 - # # # # # # # # #
Mounting form l

Dual-Powered Powered Relay, parameter setting via 4

DiggiMEC

CT Type {

WIC1 CTs S

Earth current protection !

With ground (earth) current measuring inputs, rated ground/earth G

current: 1 A (**4)

Nominal frequency l

50 Hz / 60 Hz (***4) o
Outputs l
“TC” (Trip Coil pulse) output: Trip Command N

“TC” (Trip Coil pulse) output: Trip Command | “Out” (Flag Indicator) output: Trip F
Command

“TC” (Trip Coil pulse) output: Trip Command | “Out” output: configurable C
Inputs {

No digital inputs

0 =

External trip input, external reset input (P!)

O

2 assignable Digital Inputs (P!
Backup protection l
Backup protection operates directly ***) 1

Trip at 20:In,max 2

«—

Protection Packages
ANSI 50, 50G/N, 51, 51G/N, Inrush Blocking, 50BF, 74TC

Package “S" + ANSI 46, 49, 51Q, Breaker Wear, Condition Monitoring (= Life Load, Drag Indicator)

T > 0

Package “A” + SOTF, CLPU, external protection(P), ultra-fast overcurrent protection
Communication (*#) 4
Without communication protocol

Modbus RTU | RS485 / terminals

N W >

Modbus TCP | Ethernet 100 MB / RJ45

Modbus TCP | Optical Ethernet 100 MB / LC duplex connector L
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2.7.1.2 Order Form of the Dual-Powered WIC1-4

' (**4) Via DiggiMEC or Smart view, it is possible to configure the device for either
[

calculated or measured ground (earth) current.

(***4) Via DiggiMEC or Smart view, it is possible to configure the device for either 50 Hz
or 60 Hz nominal frequency.

(****) Trip of the backup protection as soon as sufficient electrical energy for a trip
impulse has been collected.

(DI) Supported input voltages for Digital Inputs: 24 Vdc / 48 Vdc ... 60 Vdc /
110 Vdc / 110 Vac / 230 Vdc / 230 Vac. External protection is usable only with at least
one Digital Input.
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2.7.1.3 Order Form of the WIC1-Compatible Current Transformers

2.7.1.3

Order Form of the WIC1-Compatible Current Transformers
WIC1 CTs

Officially tested and recommended CTs for the WIC1 exist in two independent (electrically
equivalent and interchangeable) construction types.

Current Transformer (1 Piece)

Short name + Prim- Accuracy Order Code Order Code
ary Current Range Class
Construction Type 1 Construction Type 2 (*)
WE?2 [16 - 56 A] 5P80 WIC1-CT2-5P WIC1-WE2AS1
W2 [16 - 56 A] 10P80 WIC1-CT2-10P WIC1-W2AS1
W3 [32 - 112 A] 5P80 WIC1-CT3 WIC1-W3AS1
W4 [64 - 224 A] 5P80 WIC1-CT4 WIC1-W4AS1
W5 [128 - 448 Al 5P80 WIC1-CT5 WIC1-W5AS1
W6 [256 - 896 Al 5P80 - WIC1-W6AS1

For further technical data of these CTs see =3.3.2.1 Current Ranges of the WIC1-CTs.

Adapter CTsfor1 Aor5 A

If the use of 1 A (or 5 A) standard CTs is mandatory (for technical or historical reasons) it is
possible to connect special adapter CTs between the standard CTs and the WIC1. See -3.3.3
Adapter CTs for 1 A/ 5 A for information, <“Adapter CTs for 1 A/ 5 A” for dimension drawings
and -10.4.3 Technical Data - Adapter CTs for 1 A, 5 A for Technical data.

Adapter CT (for 3 phases, combined in 1 housing)

Short name + Rated Current Order Code
Adapter CT1 A WIC1-CT-1A/3P
Adapter CT5 A WIC1-CT-5A/3P
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2.7.1.4 Order Form WI15Z4

2.7.1.4 Order Form WI1SZ4

Flag Indicator Article
Number
Small type, front 34 X 23 mm WI1Sz4

2.7.1.5 Order Form WI1SZ5

Flag Indicator Article
Number
Small type, front 34 x 23 mm, with bi-stable signal contacts (230 VAC/3 A, 24V DC/2A) WI1SZ5
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2.7.1.6 Order Form of the DiggiMEC

2.7.1.6 Order Form of the DiggiMEC

Nano-HMI with Flag Indicators

DiggiMEC -#
Type {

Door mounting, 1 bi-stable relay / flag indicator -A
Door mounting, 3 bi-stable relays / flag indicators -B
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2.8 Settings - Operation

Settings - Operation
Pursuant to the intended maintenance-free design there is no user interface with display.

For the variants WIC1-1 and WIC1-4, all settings can only be done via the communication
interface, by means of the DiggiMEC interface device.

For the variants WIC1-2, all settings can be made either with DIP switches, or - more
exactly - with the DiggiMEC user interface.

For the variants WIC1-3, all settings can be made either with HEX switches, or - more
exactly - with the DiggiMEC user interface.

WIC1-1 or WIC1-2 or WIC1-3 or WIC1-4
RJ45

OJf®

RJ45
(Rear Side)
Network Cable

DiggiMEC

.....

USB Cable

WIC1_Z05

Smart view

Validity of the DIP-/HEX-Switches

Many parameters and protection functions are not accessible by the DIP switches of the
WIC1-2 or HEX switches of the WIC1-3. This is a natural result of the limited number
of switches.

All these settings have appropriate default values, and inaccessible protection functions are
deactivated. This way there is a well-defined functional range for the WIC1, so that it can
be used only based on DIP/HEX settings, and vice versa, the DOP/HEX switches reflect the
functionality in use sufficiently well.

Using the DiggiMEC / Smart view, however, the whole implemented functional range with
all settings can be accessed. But if this “software-settings” operation mode is active, all
DIP/HEX settings are ignored.

* This parameter defines for the WIC1-2 or WIC1-3 which settings shall be used:
* [Device planning / WIC1 + DiggiMEC] »Prot . Settings valid« =
Options:

o “Switches” — DIP/HEX settings shall be used.
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o “Software” — DiggiMEC/Smart view settings shall be used.

In operating mode “Switches”, all the switches are permanently monitored, but
with a particular delay of approx. 10 seconds. This means: Only after no further
switching has been done after 10 s, all (DIP/HEX) switch positions are evaluated. If a
new configuration results from the switch positions then the WIC1 performs a warm
restart, so that it can properly resume operation based on the new settings.

It is recommended to fix the acrylic glass cover after all DIP/HEX switch settings
have been done. The cover offers some simple protection against unintended or
unauthorized re-configuration.

Due to technical (device-internal) constraints it is not possible to set the

parameter »Prot . Settings valid« back from to “Software” to the “Switches”
operation mode! If it is required to re-enable DIP/HEX switch settings the only way
to do this is to set the WIC1 back to factory defaults. This will then make the

WIC1 re-read all switch positions, and all other settings (that are inaccessible by the
DIP/HEX switches) get set back to their respective default values; see also <2.14
Reset to Factory Defaults.

Settings changes that are made via DIP/HEX switches are not automatically
transferred to a connected Smart view. This means that Smart view still shows
the previous setting until pressing the key »F2« at the PC (or Smart view menu
item “Receive Data from Device”) makes Smart view retrieve all data again. Note
that the “Auto Refresh” button / menu item is only for keeping the [Operation]
menu branch of the device (i. e. measured values, states, etc.) updated. The “Auto
Refresh” is not for settings.

A connected DiggiMEC, however, realizes and displays DIP/HEX switch changes as
soon as they become effective.

NOTICE!

An offline configuration (i. e. prepare parameter settings in advance via Smart view and

without a connected WIC1) is possible, even for a WIC1 variant with DIP/HEX switches.
But it must be kept in mind that after selecting the typecode, Smart view always starts
with the factory defaults for all settings. But this means that the initial setting for »Prot .
Settings valid« is “Switches”, so that Smart view seems to have all (other) settings
locked.

The first step for creating an offline configuration must therefore always be to set »Prot .
Settings valid« = “Software”. Only after this will Smart view unlock all settings.

44
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2.8.1 Smart view

2.8.1 Smart view

Smart view is a parameter setting and evaluation software. It has a Technical Manual of
its own.

* Menu-controlled parameter setting incl. validity checks
¢ Offline configuration

¢ Reading and evaluating of measuring values

Setting into operation assistance
e Display of the device status

¢ Fault analysis via fault recorder

For a complete WIC1 configuration it is recommended to use the Smart view setting and
evaluation software, because it is too cumbersome to make a large amount of settings using
the DiggiMEC panel.

For Smart view, a PC with Windows (7, 8.x or later, upgraded to the latest officially available
status) operating system is required.

Moreover, a connecting cable of type USB-C is required for a direct connection of the
DiggiMEC with the PC, and a network cable (also known as “Ethernet cable”) for connecting
DiggiMEC and WICL. See also <Fig. 3, <Fig. 4.

Further informationen can be found in <3.12.1.6 Operation via Smart view and of course in
the Smart view documentation.
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2.9
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Device Planning

“Device Planning” means to change the functional range to a degree that suits the
protection task to be fulfilled. There is a top-level menu item [Device planning] that is
dedicated to this, and it makes essentially the following types of settings available:

* For WIC1-2 und WIC1-3: Select which settings shall be used, the switch settings or
the DiggiMEC / Smart view settings.

» Activation of the functions that are needed for the application, and deactivation of
the other ones.

e For the activated protection functions: Select whether these shall trip the circuit
breaker or issue a warning message. See -“Definition (“Alarm < Trip”) of a
Protection Function” for information on this.

Switch Settings or Software Settings

Device variants WIC1-2 and WIC1-3 are set via DIP or HEX switches, respectively. But
independent of these switch settings it is still possible to make settings via DiggiMEC /
Smart view.

To prevent a potential conflict between what is set via the switches, and what is set

via DiggiMEC / Smart view, there is the setting [Device planning] »Settings valid«. It
selects whether the WIC1 shall actually use the switch settings or the DiggiMEC / Smart
view settings.

The factory default of »Settings valid« is “Switches”, so that it is possible to configure these
devices without a DiggiMEC.

Note that not all settings of the WIC1-2 / WIC1-3 can be “reached” via DIP / HEX switches.
This has the effect that for a configuration via switches (»Settings valid« = “Switches”), all
settings that are not assigned to any DIP / HEX switch are always set to their respective
factory defaults. See also <“Validity of the DIP-/HEX-Switches”.

Activation of Functions

In general, it is always important to activate only those funtions that are needed, and
deactivate the others. (Of course, this is particularly essential when settings are made via
DiggiMEC / Smart view. For devices with DIP or HEX switches, there is already a factory
default for this.)

The menu [Device planning] collects a setting parameter named »Mode« for each function,
which can be set to “-” or to “use”.

If the user, for example, deactivates the inrush protection function, all menu branches

related to this function disappear from the menu tree. All corresponding events, signals,
etc., are deactivated as well. This simplifies the menu tree.
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2.9 Device Planning

It MUST be taken into account that Device Planning changes the functionality of the
device.

If the user deactivates a protection function, the device will no longer trip according to
the criteria related to this protection function.

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

Contact your SEG Customer Service representative for more information. SEG also offers
configuration support as a service.

Beware of the inadvertent deactivating of protective functions/modules, because all the
settings of a deativated module get lost (i. e. are set back to their respective default
values)!

This means: If the user is activating any of these modules again at some later time, all
parameters of the re-activated modules need to be reconfigured.
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2.10

Modules, Settings, Signals and Values

The WIC1 is a digital protection device that holds various data in its internal memory.
Some data is meant to be changed by the user to adapt the functionality to the respective
application, other data types are set by the device during run-time and are therefore
read-only from the user's perspective.

All settings, device planning and checking the state of signals at run-time can be done:
» Directly at a DiggiMEC that is connected to the WIC1; or

e using the Smart view software application.

Modules

The firmware of the WIC1 can be thought of being sub-divided in several independent
function blocks. Throughout our Technical Documentation, we are talking of “modules”
(or sometimes of “functions”). Every protection function, for example, is a module of

its own. For WI Line devices, this is a fundamental concept. For example, there is a
general protection module (named »Prot«, see 5.1 »Prot« - General Protection Module)
that interacts with all specific protection modules.

It is important to know that every parameter and every signal and value is always part of
exactly one module (even if the module name might not be displayed on the DiggiMEC
display for the sake of simplicity).

48

Modules can interact with each other, either because this is a fixed implemented part of the
firmware, or if the user has assigned some signal of a module to a parameter (that becomes
a module input this way). An example for a fixed implemented interaction is that the trip

signal of any protection module always triggers the trip signal of the general »Prot« module.

Some modules exist in several (identical) instances, which can be activated and configured
independently. These can be used to have several protection stages. However, there

is one fundamental difference to the WIC1: The functionality of all instances (of a
particular module) is always identical (except for the differences that are due to different
setting values).

There is the following naming convention: If several instances of a module »Module« exist,
then these are named »Module[1]«, »Module[2]«, ... (or, as a short form for
descriptions: »Module[x]«).

Types of Settings, Signals and Values
Settings (also called parameters)

* Parameters are data that can be modified by the user, to adapt the functionality of
the respective application.

Smart view users can save all settings to a file. This is a file with a filename of
the form *.WiPara. It can be (re-)loaded at any later time, and the setting values
contained therein can be transferred to some (other) WIC1 protection device. (For
details see the Smart view manual.)

(Remark: There are a few exceptions, where a particular setting is always stored
within the device and never saved to a *.WiPara file. This is the case if it is not
desirable to directly transfer the setting value from one device to another.)

There are several types of parameters, depending on the type of data they can
hold. For the user, it is not necessary to know details, but it can be good to know
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that there are numerical parameters (e. g. overcurrent thresholds) and parameters
which hold one option out of a selection list. These select options can either be fixed
values, or they can be a signal (so that during run-time, the actual parameter value
equals the state of the assigned signal).

Some parameter properties depend on the value of particular other parameters.
For example, the “device planning” parameters (in the [Device planning] menu, see
2.9 Device Planning) do not only activate or deactivate protection functions but
also control the visibility of their related parameters.

Some parameters depend on others not only with respect to visibility, but also
default values and/or available value ranges.

Direct Commands

* Direct Commands are part of the “menu tree”, just like a setting parameter, but

they are meant to be executed immediately. Therefore Direct Commands are NOT
part of a *.WiPara parameter file.

Signals

* Signals are run-time states, i. e. depend on the result of a protection function or on

the state of a Digital Input.

Signals are part of the “menu tree”. They can all be found in the menu path
[Operation / Status Display].

¢ Some Signals are assessments of the state of the grid and the equipment.

* Some Signals represent decisions that are taken by the device (e. g. a trip) based on

the parameter settings.

* Many signals can be assigned to particular parameters. This means the function of

this parameter depends on the run-time state of the signal. For example, a signal

can be assigned to the 2"d or 3rd DiggiMEC LED, so that the LED is lit as soon as the
assigned signal becomes “True”. (See also -+3.11.1.2 LED Configuration (DiggiMEC).)

Input States (for a module input)

* |Input States are special signals and are part of the “menu tree”. For every parameter

to which a signal can be assigned, there is a related Input State. At run-time,
the Input State reflects the current state of the assigned signal. This way the
dependencies in the behavior of a protection function can be traced.

There is the following naming convention: If a parameter to which a signal can be
assigned is named »Name«, then the related Input State has the name »Name-l«.

Counters, Values

WIC1-2.1-EN-MAN

» Values are more or less volatile data that are constantly kept up to date during

run-time.

e The most common (and most important) type of Values is the set of Measured

Values (e. g. the current values); we are going to use the term Measured Values also
for values that are derived from measured values by calculation, e. g. the ground
(earth) current value can be calculated from the phase currents). Of course, the

set of available Measured Values depends on the capabilities of the particular WIC1
variant.
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2.11
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Measuring Values
Read out Measured Values

In menu [Operation / Measured Values], both measured and calculated values can be
viewed. The set of available measured values depends on the WIC1 variant.

Display Options

The user can define how measured values are to be displayed within the DiggiMEC HMI and
Smart view:

e Current values are displayed relative to the nominal current In, or:
e Current values are displayed as primary values in A.
Of course, rimary values can be displayed only if the connected CT type has been

correctly configured. Besides, there are further, variant-specific aspects, because the
related parameters cannot be reached via DIP/HEX switches.

Settings via Software
WIC1-1, WIC1-4, or WIC1-2, WIC1-3 with the setting »Prot . Settings valid« = “Software”:

The display options, CT type and nominal current (»In,relative« or »CT pri«) are set via
ordinary setting parameters within the menu branch [Field Para / CT].

e The CT type is selected at »CT Type«. As soon as one of the available CT types
W(E)2, ..., W6 is selected, the display can be toggled at any time between relative
and primary current values.

e »Display of Meas. Values« = “Based on In,relative” — Display of relative current
values.

The nominal current is set at »In,relative« as a relative value in units of [In min].

* »Display of Meas. Values« = “Primary current values” — Display of primary current
values.

The nominal current is set at »CT pri« as a primary current in [A].

These settings can be saved by Smart view in a parameter file, just like any setting
parameters. (Parameter files have filenames of the form *.WiPara.) This makes it easy to
load a set of settings into several WIC1 devices.

Settings via DIP/HEX Switches
WIC1-2, WIC1-3 with the setting »Prot . Settings valid« = “Switches"”:

The display options and CT type are set via Direct Commands within the menu branch [Field
Para / CT]. A Direct Command is always immediately transferred to the WIC1 and executed.
The result is - comparable to the settings via software described above - that the display

of current values changes. However, Direct Commands are never saved within a *.WiPara
file. Therefore it is necessary to execute them separately on each WIC1, as is the case for
the DIP/HEX switches.

The nominal current »CT . In,relative« is set - as a relative value in units of [In min] - via the

DIP/HEX switches, see also =+12.1.3 Setting of the Rated CT current In. (By the way, this is
an ordinary setting parameter, that would be saved within a *.WiPara file.)
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The CT type is set via the Direct Command »CT Type«.
* »CT Type« = “Relative” — Display of relative current values.

e »CT Type« = “WE2 : 16 A... 56 A", ..., “W6 : 256 A ... 896 A" — Display of primary
current values, based on this CT type.

From this CT type setting, together with the setting of »In,relative«, results the
nominal current as a primary value, that is displayed at »CT pri«.
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2.12 Condition Monitoring (Peak Current Ptr, Life Load)

There are two special statistical displays of the phase current values. These are available
as table values and in form of special graphical diagrams. Since one of these is also

able to issue an alarm signal, these kinds of statistics can also be interpreted as
supervision functions:

* »Life Load« evaluates the operating days in dependancy on the phase current flow
and can (optionally) issue an alarm signal if the WIC1 has been running with too high
load for a particular time. See -+5.15.3 Condition Monitoring - Life Load.

* »Peak Current Ptr« mimics an analog pointer instrument by calculating a time-
average of the maximum phase current. See =5.15.3 Condition Monitoring - Life
Load.

Behind both types of statistics there is the general idea of checking whether the WIC1 - and
therefore the protected object as well - have been under high load.
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2.13 Reset

The menu item “Reset” offers commands to reset the latching of a particular state
(“selective reset”), and in addition there are some collective resets available:

Type of Latched State Reset of Several States at the Same
Time
Automatic Manual via Digital
Reset Reset Input
(RESET (external
button at reset)
DiggiMEC
HMI)
(See also
-3.12.1.1
Front
Panel
Parts.)
Alarm-/Trip Cause display on the v v v
DiggiMEC HMI
DiggiMEC LEDs v v v
DiggiMEC Outputs/Flag Indicators * v v v

Thermal Level (of protection — —
function »ThR«, see 5.8 ThR -
Thermal Overload [49])

Flashing ERROR LED after a device- — —
internal problem

Reset the WIC1 to factory defaults — —

Selective Reset

Manually via Direct Control

»Rst. LEDs, Fls«

»Rst. LEDs, Fls«

»Rst. Thermal Lev.«

»Rst. Err. LED«, see -2.13.2
Notification of a Problem via LED

»Factory Reset«, see =2.14 Reset to
Factory Defaults

*The WIC1 has an impulse output for setting a flag indicator, but it lacks an output for
resetting it. Therefore only the DiggiMEC flag indicators can be set and reset by the WIC1.
However, the reset of the DiggiMEC flag indicators is functional only if the WIC1 settings
have specified which DiggiMEC variant is connected; the related parameter is [Device
planning / WIC1 + DiggiMEC] »DiggiMEC . Mode«. In addition, DiggiMEC flag indicators
can also be switched mechanically, by hand. (See -+3.12.3 Flag Indicator / Output Relays
Settings (DiggiMEC).) But note that such a mechanical change of state is not signaled back

to the WIC1.

' Therefore there is no need for resetting it.
o

There is no latching of the WIC1-LED ,Pickup/Trip“ (after a protection pickup / trip).
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2.13.1
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Automatic Reset

For some states it is possible to activate an automatic reset of the latching. This means
that their latched state gets reset with each new (General) Pickup signal »Prot . Pickup« -
and optionally once again after a particular timer, that is started when the (General) Pickup
drops off, has elapsed.

Independent of this, it is also possible at any time to manually reset via
DiggiMEC »RESET« key or via a digital input signal.

The following settings are available for this:

* For the latching of DiggiMEC flag indicators / output relays, [Device Para / DiggiMEC /
FI / BO] »BO x latching« = “Latch. w. Auto-Reset”

(See also =£3.12.3.1 Latching.)

¢ For the latching of DiggiMEC LEDs, [Device Para / DiggiMEC /
LEDs] »LED x latching« = “Latch. w. Auto-Reset”

See also ©3.11.1.3 Latching of the DiggiMEC LEDs.)

¢ The behavior of the automatic reset itself is set at [Device Para / Reset] »Def. Autom.
Reset«

Note that the automatic reset is closely related to the (General) Pickup signal »Prot .
Pickup«, and therefore we recommend to always use it only with states that indicate any
protection pickup or trip.

If, however, an automatic reset is assigned to a state that is not related to any pickup or
trip, the resulting reset behavior might be surprising (although it is exactly what one needs
for real-life applications): Every protection pickup also issues the signal »Prot . Pickup«, see
5.1 »Prot« - General Protection Module, and this signal starts the automatic reset. This
means, of course, that all states (that are set to latching with automatic reset) get reset,
and moreover, states that are assigned to this new protection pickup, get set (again). If the
automatic reset is configured with a timer stage, for instance »Def. Autom. Reset« = “New
Pickup or After 1 h”, then the timer starts when the signal »Prot . Pickup« drops off. And after
the timer has elapsed, i. e. after one hour, all states (that are set to latching with automatic
reset) get reset (again). So, unless there will be another protection pickup within this hour
the result is that after one hour all states (that are set to latching with automatic reset)
are reset.

But now let us consider a state, that is set to latching with automatic reset, but is assigned to
some signal thatis in no way related to any protection pickup or trip. This state would not get
reset after one hour, because the timer stage always only starts when »Prot . Pickup« drops
off. This means that only when a protection pickup should occur, will this state be reset (and
once again one hour after the pickup drops off).
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2.13.2 Notification of a Problem via LED

2.13.2 Notification of a Problem via LED
The second, red LED of the WIC1 can notify you of a device-internal problem by flashing red,
see »"“The »System« LED(s) - “Ready”, “Error””. Contrast to a constant red illumination the

flashing means that the overall protection functionality is fully active and not affected by the
problem. Therefore it is possible to reset (“acknowledge”) the flashing LED.

This is done with the following Direct Control:

» [Operation / Reset] »Rst. Err. LED«
Although the protection functionality is essentially active it is apparently advisable to check
for the problem that has caused the flashing LED, and for potential solutions. Check the

entries in the Fault Recorder (=6 Fault/Alarm Recorder) and the list of potential problems in
<11 Troubleshooting.
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2.14 Reset to Factory Defaults

This Direct Control resets all parameters to their respective factory default:

* [Service / General] »Factory Reset«

This is the same functionality as keeping the DiggiMEC key » X« pressed during power-on,
see -3.12.1.3 Special Keys During Power-on.

All parameter settings as well as the password will be reset. All records will be deleted
and statistic values and counters will be reset.

Parameters that can be set via DIP/HEX switches will get the values as defined by the
switches.

Exception: The operation hours counter is preserved.
Resetting to factory default is also required if a WIC1 that had been configured via

DiggiMEC-/Smart view before shall be set back to settings via DIP/HEX switches; see
<“Validity of the DIP-/HEX-Switches”.
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2.15.1

2 WIC1 - Introduction, Operation
2.15 Security

Security
Security-Related Messages

Enter [] »Messages« to access the list of Self-Supervision Messages. This is a special
Recorder that collects device-internal messages of various types, including security-related
events. It is recommended to check these entries from time to time.

Password

The WIC1 supports an access password, that is required for any changes to the device
settings (via DiggiMEC and Smart view).

The menu item [] allows for setting an individual password. It is also possible to set it to an
empty/blank text, and in this case the password query is skipped.

Up to four digits (i.e. only “0”...“9” are allowed for each position) are allowed for the
password. The factory default is: »1234«

On the DiggiMEC panel, the password is entered the same way as any numerical setting
value, i. e. via navigation keys “«” (Left), “»" (Right) for the position (= selection of the
position/digit within the password) and “A"” (Up), “¥” (Down) for increasing/decreasing the
digit. The Enter key »« « confirms the entered password. A Smart view user enters the
password simply via the PC keyboard.

Password Forgotten

By pressing the » X« key during a cold restart a reset dialog is launched, see also <+3.12.1.3
Special Keys During Power-on. It allows for resetting all settings, including password, to the
respective default.

This is the same functionality as the Direct Control [Service / General] »Factory Reset«, see
©2.14 Reset to Factory Defaults.
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3 Hardware

3.1 Overview of Elements and Connectors

NOTICE!

' The controls and connectors, that the WIC1 is fitted with, depends on the Order Form of
o

the WICI.

Front Side

Ta
1

witches: DIP

Switches: HEX

WIC1-1, WIC1-4

Fig. 6: Main elements at the front side of the WICL1.

The front side of the WIC1 is equipped with LEDs (for operation and alarm signals, see
<3.11.1 LEDs) and several test sockets, see ©+8.1.4.1 Test Windings, Test Sockets.
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3.1 Overview of Elements and Connectors

LEDs

LED 1

System Ready

LED 2

System Error

LED 3

Pickup
Trip

rip

WIC1_Z0D

LED 1 System Ready: This LED means: “Ready to Trip”. It is shining constantly
green as soon as the WIC1 has (finished its booting process and and)
loaded sufficient electrical energy for triggering the Trip impulse output.
Details see <“The »System« LED(s) - “Ready”, “Error”” and <3.10
Outputs (Trip Coil, Flag Indicator, Relay Output).

LED 2 System Error: This LED is flashing red or shining constantly red after
a system error has occurred. Depending on the type and severity of
this error either the non-protection functions are deactivated - protection
is still operating - or only the (hardware-based) backup protection is
available.
Details see <“The »System« LED(s) - “Ready”, “Error”” and <5.14
Integrated Backup Phase Overcurrent Protection.

LED 3 Pickup / Trip: This LED is flashing red during a (General) Pickup, and it is
shining constantly red while a (General) Trip occurs.

See also ©3.11.1.1 WIC1-LED for “Pickup / TripCmd” and <5.1 »Prot« -
General Protection Module.

Device Variants with Configuration Switches

» Variant WIC1-2 is additionally equipped with DIP switches for configuration of
protection parameters, see +12.1.1 Settings via DIP Switches (WIC1-2)).

e Variant WIC1-3 is additionally equipped with HEX switches for configuration of
protection parameters, see »12.1.2 Settings via HEX Switches (WIC1-3)).
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3.1 Overview of Elements and Connectors

Lateral Terminals

X0 /X1, X2, X3

Current measuring inputs

Inputs

Outputs

‘ X7
X5 Ethernet
X6 : RS485

DiggiMEC

WIC1_Z09

Fig. 7: Main groups of connectors at the side of the WICI.

The WIC1 has all connectors located at one side of the housing, so that it is convenient to
connect the required cables.
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3.1.1

Slot

PE

X0

X1, X2,
X3

X4

X5

X6

X7

3 Hardware

3.1.1 Terminals, Screws and Torques

Terminals, Screws and Torques

CAUTION!

Be careful. Do not overtighten the mountings nuts of the relay. Check the torque by
means of a torque wrench with respect to the max. torque values in the table. Wrong
torques, especially over-tightening the mounting nuts, can cause mal-functioning of
device and application, or even damage the device.

Tightening
Torques of
the Screws

1.6 Nm
(14.2 Ib"in)

0.5 Nm
(4.4 Ib-in)

Inputs for
WIC1 CTs:
0.5 Nm

(4.4 1b-in)

0.5 Nm
(4.4 Ib-in)

0.22 Nm
(1.9 Ib-in),
except:

two screws
for fixing the
connector:
0.3 Nm

(2.6 Ib-in)

0.3 Nm
(2.6 Ib-in)

0.6 Nm
(5.3 Ib-in)

WIC1-2.1-EN-MAN

Screw Type

nut, 7 mm

M3 slotted

Inputs for
WIC1 CTs:

M3 slotted

M3 slotted

M3 slotted,
except:

two screws
for fixing the
connector:

M2 slotted

M3 crosshead

M3 crosshead

Description

Screw-type connector for Protective Earth. See -3.3.1 Grounding.
Measuring input for ground (earth) current (for some order options) — See
3.4 Phase and Ground Current Measuring Inputs.

Measuring inputs for phase currents — See <3.4 Phase and Ground Current
Measuring Inputs.

Pin assignments depending on the order option, for example:

* Impulse signal outputs for a trip coil and for a flag indicator — See
©3.10 Outputs (Trip Coil, Flag Indicator, Relay Output).

¢ Only some variants of WIC1-1... / WIC1-2... / WIC1-3...: Input e. g. for an
external trip signal — See <3.5 Digital Input (only WIC1-1... / WIC1-2... /
WIC1-3...)

e Only WIC1-4...: Digital Inputs incl. additional auxiliary power supply —
See -3.6 Additional Power Supply and Digital Inputs (WIC1-4... only)

RJ45 connection to the DiggiMEC.

Ethernet CAT3 cable or better, but beware, this is not an Ethernet
connection! Beware, crossover cables must not be used!

See also <2.8 Settings - Operation.

Only some variants of WIC1-4:

RS485 connector for SCADA communication.

Only some variants of WIC1-4:

RJ45 or fiber optics connector for Ethernet-based SCADA communication.

Plastic cover for protecting and covering the lateral terminals, fastened with
one non-losable screw.

Only for variants of WIC1-2, WIC1-3:

Plastic cover for the DIP/HEX switches, fastened with two non-losable screws.
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3.2 Dimension Drawings

3.2.1 WIC1 Dimension Drawings

All WIC1 variants are of the same standardized design. Therefore the dimension diagrams
below are not meant to be restricted to a particular variant.

170
[6.693]
85 85
[3.346] [3.346]
: 16.07
: [0.633]
g {720
| : | t0.2831 [0.256]
125
[4.921]
110
[4.331]
N o 8.40
) . [ 10.3311Y
157 §
[6'181] ——— \—¢I
! ! =]
2
Fig. 8: WIC1, top view. All dimensions in mm, except dimensions in brackets [inch].
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3.2.1 WIC1 Dimension Drawings

= | S .
) R g
Oooooo0e .
I B N [1.567]
39.8
[1.567]
5 41.5
‘m g [1.634]
o S m
N
125 * O
[4.921] =
Fig. 9: WIC1, 2 sides view. All dimensions in mm, except dimensions in brackets [inch].

NOTICE!

Dependent on the connection method of the SCADA system used the needed space
(width) differs. If, for instance, a device variant with an RS485-plug is used, it enlarges

the width dimension.
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3.2.2 DiggiMEC Dimension Drawings

102.0
[4.02]

96.0

[3.78]

DiggiMEC R
SI
z
Fig. 10: DiggiMEC, front view. All dimensions in mm, except dimensions in brackets [inch].
| 55.8
! [2.20]
49.8
[1.96]
48 : 53
[1.89'] [2.09]
25
[0.98] )
31 24.8 R,
f [1.22] I [0.98] z
Fig. 11: DiggiMEC, side view. All dimensions in mm, except dimensions in brackets [inch].
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3.2.2 DiggiMEC Dimension Drawings

Installation Diagram - Cutout for Door Mounting of the DiggiMEC

P/N: DIGGIMEC -B

oI
N: 25999999 REV.: ZZ

TRV YT DT FE

<o~

Relay Contacts: S
250 VAC 1A GENERAL PURPOSE <<

|
|
|
|
|
|
|
|
|
1
|
|
|
|
5;_, |
> |
Bistable Relay Outputs F‘,A 1
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|

45
[1.77]

Cut-out

MADE IN GERMANY

Door

Wi Z04

Fig. 12: Door Cut-out. All dimensions in mm, except dimensions in brackets [inch].

The DiggiMEC can be mounted into a standard door cutout, that is already available by
default with most cabinets.

The rear side (=3.12.2 DiggiMEC Connectors) features an RJ45 plug: It may only be used to
connect the DiggiMEC with a WIC1.
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3.2.3 Dimension Drawings of the WIC1-Compatible Current
Transformers

Construction Type 1

100 100
24.8 23.4

16

122

62

115
130

WIC1WxAS1_Z02

26.5

Fig. 13: Types WICIW2AS1 - WICIW5AS1 (panel mounting).
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3.2.3 Dimension Drawings of the WIC1-Compatible Current Transformers
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Fig. 14: Type WIC1IW6AS1 (panel mounting).
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3.2.3 Dimension Drawings of the WIC1-Compatible Current Transformers

Construction Type 2
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~
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Fig. 15: Types WIC1-CT2 - WIC1-CT5 (panel mounting).

WIC1-CTx_Z02

(1) Thermoplastic housing with resin filling
(2) Secondary terminal block (51-52, C-D)
(3) Rating plate
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AdapterCTsfor1A/5 A

100

! ©
i N
% —
‘ I a
o iyi iyl i
@50 |
- 100 _
~ 60 [ ]
)
) [ o
in| o
—| M
|

L1 L2 L3

WIC1-CT_Z1A

Fig. 16:  Adapter CT, WIC1-CT-1A / WIC1-CT-5A (panel mounting).

(1) Thermoplastic housing with resin filling
(2) Connection cables, 2.5 mm?, length = 3000 mm
(3) Rating plate

Due to technical constraints with respect to construction, the Adapter CT has a window,
just like the feed-through of a standard CT. But it is not permitted to mount an MV /
primary current cable through this Adapter CT window!

Ignoring this can result in dangerous voltages at the contacts, and due to wrong
measuring values there would not be any effective protection of your equipment.
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3.2.3 Dimension Drawings of the WIC1-Compatible Current Transformers

' Please note also these peculiarity, that are inherent to the construction of the Adapter
[

CTs:

* The housing (see -=Fig. 16) contains three Adapter CTs, so that all three phase
currents are covered. Therefore you need to buy only one unit, see also »“Adapter
Cls for 1 Aor 5 A",

e There are no test windings. Therefore the test sockets of the WIC1 cannot be used
with the Adapter CTs.
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3.2.4 Dimension Drawing of the Flag Indicators WI1SZ4, WI1SZ5

3.2.4 Dimension Drawing of the Flag Indicators WI1SZ4, WI1SZ5
2.5
34 1000 54.1 [0.1]
[1.34] | [39.37] [2.13] — -
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[D.] 31 +05 Reset
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[C.] \
3
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Fig. 17: Dimension Drawing for WI1524, WI15Z5. (All dimensions in mm, except dimensions in
brackets [inch].)
[A.] Connection cables
[B.] Fastening bracket
[C.] Cut-out dimensions
[D.] Display
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3.3 WIC1 - Installation and Wiring

3.3.1 Grounding

=} ulu ulu u‘

S o o o | )

PE
Tightening Torque: 1.6 Nm (14.2 Ib-in)

WIC1_Z0E

Fig. 18: The grounding cable is fastened using the “PE” screw-nut.

The housing must be carefully grounded.

e Connect a ground cable (protective earth, 4 to 6 mm? [AWG 11-9], tightening
torque 1.6 Nm [14.2 Ib-in]) to the housing, using the nut that is marked with the
“PE” symbol. (See also <3.3.1.1 Nut “PE” for Grounding.)

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

CAUTION!

The devices are very sensitive to electro-static discharges.

A tabular overview of all terminals can be found in »3.1.1 Terminals, Screws and Torques
zu finden.

CAUTION!
The measuring winding (terminals Sland S2, and - if available - S3, S4) of the CTs must

not be earthed, otherwise the measurement results are distorted, ensuring in erratic
behavior of the WIC1.
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3.3.1.1 Nut “PE” for Grounding

WIC1_Z0A

Fig. 19: Only the nut (1) and the washers (2), (3) may be loosened for mounting the grounding
cable (PE).

The grounding cable has to be furnished with a ring-terminal, that gets fastened between
two washers, see the blue “PE” marking in the image above.

First you have to remove the nut (1), the serrated lock washer (2) and the upper washer (3),
then mount the eye of the ring-terminal, finally fasten the nut and washers again (tightening
torque: 1.6 Nm [14.2 Ib-in]).

The lower parts that are marked with the red (!) in the image must be kept fixed all
the time!
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3.3.2 Selection of a WIC1-Compatible Current Transformer

The terminal block for connection to the current transformers is not a shorting block.
Therefore always short-circuit current transformers before loosening the terminals.

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).

The WIC1-compatible current transformers are dimensioned for nominal voltages

< 1000 V. This means for an application in MV-switchboards (i. e. voltages < 36 kV)

that these current transformers may only be used with insulated primary conductors,
for example cables, with appropriate insulation resistance against earth. These current
transformers are not allowed to be used for non-insulated primary conductors > 1000 V
against ground (earth).

In addition, the medium voltage cables, whose phase currents shall be measured via the
CTs, must be furnished with a grounded/earthed shielding.

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).

O For the test winding, see the Commissioning chapter, in particular <8.1.4.1 Test

l‘ Windings, Test Sockets.
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3.3.2.1
WE2 6
WE2 [6A ]
W2
J2 [6A
W3
100:1
w4
200:1
W5
400:1
W6
800: 1
2.5 5 10
[C 1p min-0.35:In,min *)

Primary Nominal Current

12 A

20

40

Current Ranges of the WIC1-CTs

Current Ranges for the WIC1-compatible CTs.

640

1280 2560

5120

3 Hardware
3.3.2.1 Current Ranges of the WIC1-CTs

10240 20480

I [A]

1p min: Via DiggiMEC/Smart view, the WIC1 can be functional starting at 0.35 In min (1-

phase supply). The related setting values, however, cannot be set via DIP/HEX switches.

The current ranges for the WIC1-compatible CTs are as follows:

B Short-Circuit Current
Short-Term Overload
Fig. 20:
X
CT Type 3p min
(*)
(Min.
Supply
in3
Phases)
[A]
w2 4
WE2 4
w3 8
w4a 16
W5 32
W6 64

WIC1-

1p min
(*)
(Min.
Supply
inl
Phase)

[A]

6
6
12
23
45

90

INmin

[A]

16
16
32
64
128
256

Range of In

(*%)

[A]

16 ...
16 ...
32...
64 ...
128 ...
256 ...

56
56
112
224
448

896

Short-Circuit Continu-

Range (***)
[A]

56 ... 1120
56 ... 1120
112 ... 2240
224 ... 4480
448 ... 8960
896 ... 17920

¢ (*) See also Technical Data, <10.1.6 Power Supply.

ous Ther-
mal With-
stand

[A]

=< 140
= 140
= 280
=< 560
= 1120

=< 2240

Short-Term
Overload

(approx. 1 s)

[A]

1120 ... 25000
1120 ... 25000
2240 ... 25000
4480 ... 25000
8960 ... 25000

17920 ... 25000

e (**) Primary Rated CT Current in Ampere, see also =<12.1.3.1 DIP-/HEX-Switch
Settings for CT Types W2, WE2.

e (***) The measuring range of the WIC1 ends at the maximum short-circuit current.
Beyond this value there is no more increase of the device-internal measured value.

2.1-EN-MAN
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3.3.2.2 CT Type WE2

3.3.2.2

3.3.2.3

76

CT Type WE2

In case of small values of the primary currents there is a special “E”-labeled CT available
that features a mixed core based on MU metal and offers an optimized transmission
characteristic: WICIWE2AS1.

It is typical of self-powered protection relays such as the WIC1 that small primary currents
cause a non-linear transmission characteristic of the relay.

The “E” CTs improve the accuracy of the whole system if the primary current values are less
than 16 A.

A worse accuracy can often be accepted for an application without a calculation-based
ground current protection, so that the WIC1W2ASL1 (i.e. without , E”) represents an
inexpensive alternative. If a higher accuracy is needed, or in case of a required earth
current protection element it is recommended to always use an “E”-type CT (i.e. prefer
WIC1WE2AS1 over WIC1W2AS1), because in the lower operation range this CT type is more
precise than the WIC1W2AS1.

Selection of the CT Transformation Voltage Ratio

Selection of the CT suitable for the WIC1 depends on the rated current of the transformer to
be protected. It can be calculated according to the following formula:

Sn
In=—2-—
. V3 - Vn
Example:

* Sn = 1600 kVA
* Vn =10 kV

The resulting nominal current is: In = 92.4 A

Check the table of available CTs in +2.7.1.3 Order Form of the WIC1-Compatible Current
Transformers or <3.3.2.1 Current Ranges of the WIC1-CTs, and you find that both W3
and W4 are suitable for this nominal current.

Further criteria can now be applied to pick one out of these suitable CTs.
¢ Short-circuit transient characteristic:

The WIC1 can measure a short-circuit current of a circuit up to 20 times of the upper
rated CT current. (See also the red bars in diagram <Fig. 20.)

This means for the selected CT:

W3: 112 A x 20 = 2240 A, or

W4: 224 A x 20 = 4480 A.

If the short-circuit current of a circuit is approx. 3 kA, for example, because of the
location, then the preference should be given to the W4, so that the current can be

measured cleanly by the WICL.

e Operating current:
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3.3.2.3 Selection of the CT Transformation Voltage Ratio

The operating current should be in the rated CT current range. The WIC1 system can
be loaded continuously up to 2.5 times of the upper rated CT current. (See <3.3.2.1
Current Ranges of the WIC1-CTs.)

This has no effect on the measurement of the overload. But due to the limitation of
the measurement to 20 times the upper rated CT current, the short-circuit protection
is limited.

Accuracy of current measurement:

For low current, the accuracy is better if »In,relative« (see -+12.1.3 Setting of the
Rated CT current In) may be set to a higher value, which means a preference for
W3, especially if low protection thresholds are planned.

For high phase currents, however, and/or if DC offset signals are possible, the
accuracy is better if »In,relative« is low, which means a preference for W4,
especially with respect to CT saturation effects and to reliability of inrush blocking.

Trip times:

Trip times, as measured for an initially switched off WIC1, may be slightly faster for
a higher »In,relative« because collecting enough electrical energy for a trip pulse is
faster. This is especially true if a DiggiMEC is connected that also drains a little bit of
energy. This would be a preference for W3.

The calculated nominal current In = 92.4 A is settable in the WIC1, see -+12.1.3 Setting of
the Rated CT current In.

* W3:92.4 A= 2.887"Inmin,

« W4:92.4 A = 1.443 - In min.

We listed several criteria in favor of W3 and W4 above. Since these depend on the individual
preferences of the application it is not possible to give a general rule that meets all aspects.
From our experience we can conclude that most real-life applications should select a CT such
that »In,relative« is within the range In mijp ... 2.5:In min. This would prefer the “higher” CT in
our example, i. e. W4, and the related setting »In,relative« = 1.443 - In mjn. Of course, this
setting value cannot be set exactly with DIP or HEX switches, for these WIC1 variants the
best settable value is »In,relative« = 1.5 - In mjn.
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Quick Pick: Look up the CT

Rated Power of the Transformer [kVA]

50 75 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300
3.0 10 14 19 24 31 38 48 61 77 96 121 154 192 241 308 385 481 606
3.3 9 13 17 22 28 35 44 55 70 87 110 140 175 219 280 350 437 551
4.2 7 10 14 17 22 27 34 43 55 69 87 110 137 172 220 275 344 433 550

—_
3
gi 5.5 8 10 13 17 21 26 33 42 52 66 84 105 131 168 210 262 331 420 525
E 6.0 7 10 12 15 19 24 30 38 48 61 77 96 120 154 192 241 303 385 481 606
° 6.6 7 9 11 14 17 22 28 35 44 55 70 87 109 140 175 219 276 350 437 551
> 10.0 7 9 12 14 18 23 29 36 46 58 72 92 115 144 182 231 289 364
g 11.0 7 8 10 13 17 21 26 33 42 52 66 84 105 131 165 210 262 331
= 138 7 8 10 13 17 21 26 33 42 52 67 84 105 132 167 209 264
E 15.0 6 8 10 12 15 19 24 31 38 48 62 77 96 121 154 192 242
g_ 20.0 7 9 12 14 18 23 29 36 46 58 72 91 115 144 182
o 220 7 8 10 13 17 21 26 33 42 52 66 83 105 131 165
24.0 8 10 12 15 19 24 30 38 48 60 76 96 120 152
30.0 8 10 12 15 19 24 31 38 48 61 77 96 121
33.0 7 9 11 14 17 22 28 35 44 55 70 87 110
36.0 6 8 10 13 16 20 26 32 40 51 64 80 101
lpmin* In,min In,max
W(E)2 6 16 56
w3 12 32 112 a
wa 23 64 224 o
w5 a5 128 448 E
we 90 256 896 g

Fig. 21: Suggested CT type according to the rule that »In,relative« is kept within
In,min s 2.5'In'min.

* 1p min: Via DiggiMEC/Smart view, the WIC1 can be functional starting at 0.35 In mjn (1-
phase supply). The related setting values, however, cannot be set via DIP/HEX switches.

In the diagram above, look up the transformer rating (horizontal axis) and the operating
voltage (vertical axis) and find the operating primary current at the related entry. The
background color suggests a matching CT.

Example: The transformer data Sn = 1600 kVA, Vn = 10 kV guides you to the entry “92" [A],
and its background color stands for the W4 CT. (Depending on your application, this might
be a simplification, of course. In ©3.3.2.3 Selection of the CT Transformation Voltage Ratio
some of the criteria are listed that can be considered during the planning phase.)
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3.3.3 AdapterCTsfor1A/5A

Only the special WIC1-compatible CTs are permitted for the phase current inputs. (See
<“WIC1 CTs”.) The connection of common CTs - with 1 A or 5 A secondary current - is
not permitted.

If the use of standard CTs for 1 A or 5 A is mandatory (for technical or historical reasons) it
is possible to connect special adapter CTs between the standard CTs and the WIC1. These

transform the 1 A (or 5 A) secondary rated current into the magnitude that is expected by
the WICL.

O The adapter CTs are used instead of the WIC1-CTs. That means they can only be
used with device variants WIC1-xS (<2.7.1 Order Forms). (In other words, they are not
l compatible with variants WIC1-xB.)

Moreover, the adapter CTs are designed such that the WIC1 setting for the (relative)
nominal current must be as follows:

e [Field Para / CT] »CT . In,relative« = 1.0.
Only with this setting, a phase current of 1 A (or 5 A), as delivered on the secondary side

of the standard CTs, results in the phase current 1.0 /n measured by the WIC1. Any other
setting for »CT . In,relative« results in an incorrect protection functionality.

Due to technical constraints with respect to construction, the Adapter CT has a window,
just like the feed-through of a standard CT. But it is not permitted to mount an MV /
primary current cable through this Adapter CT window!

Ignoring this can result in dangerous voltages at the contacts, and due to wrong
measuring values there would not be any effective protection of your equipment.

NOTICE!

Please note also these peculiarity, that are inherent to the construction of the Adapter
Cls:
o * The housing (see <Fig. 16) contains three Adapter CTs, so that all three phase
currents are covered. Therefore you need to buy only one unit, see also »“Adapter
CTlsfor 1 Aor 5 A".

e There are no test windings. Therefore the test sockets of the WIC1 cannot be used
with the Adapter CTs.
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L1l L2 L3
PE
WIC1
Adapter CTs TR (internal)
_____________ i C/D lLl1 L D not connected
' ' L1 —s1)) for S1
I : III : IL1 —s2 cn S2  IL1,sec
@ ! ' I @ 1=
A i :
S E E c/D ?Ezz::::::: D hot connected
) ! ' 12 —s1 S1
s I ' II I ' 252 [® >T S2  IL2,sec
(@) V' : : [ @ >
'G' ! : 1 P not connected
= ' . C/D|wsf______.
> ! ' IL3 —s1 S1
I : III : 5—52] [® 5T S2 . IL3,sec
® ! . I @S2 >
a )R
- N
L o
’ 2

Fig. 22: Connection of 1 A (or 5 A) standard CTs via adapter CTs for phase current measurement.
L1 L2 L3
PE PE WIC1
_ ® (internal)
) E1
W > IG,sec
Adapter CTs __Jx] E2
C/Dfvf-----° 2 not connected
° T sl | o= S1
" I E III E .ILl —S2 ®-s2 S2 _ IL1,sec
8 ‘ i X2 b
= ! ! C/De|f------: not connected
& ® ' ' L2 —s1) | S1
2 : : IL2 —S2 o 52 IL2,sec
@] I L I I I L I @52 o
o : '
;m_, i ' C/D ?S::::::: 2 not connected
> ! ! IL3 —S1 S1 _
I ? ! Ill : EEE b S2 > IL3,sec
: : | ' = ra L
0\

WIC1 735

Fig. 23: Connection of 1 A standard CTs with adapter CTs in a Holmgreen circuit.
Since the WIC1 has only a 1 A ground current input, the Holmgreen circuit is not
available with 5 A CTs.
The standard CTs, however, must fulfill some requirements so that the WIC1 can be safely
supplied and the current can be measured with sufficient accuracy.
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3.3.3.1 Requirements for Standard CTs
Requirements for Standard CTs

The standard CTs must fulfill specific requirements to be used in combination with the
Adapter CTs. The following data, however, is very simplified. If it does not suit your
application, there is a more detailed version in ©+12.3 Requirements for 1 A/5 A Standard CTs
with WIC1 Adapter CTs.

The burden power rating of the standard CT has to be multiplied with its Accuracy Limit
Factor (ALF). The result has to be above a particular threshold:

1 A Standard CT 5 A Standard CT

For example, take an xP5 CT for 1 A with 2.5 VA burden rating:
ALF-Sy,=5-25VA=125VA = 10VA

CAUTION!

The maximum permitted short-circuit current of the Adapter CT is 100/, for the duration
of 1 second. (See also »10.4.3 Technical Data - Adapter CTs for 1 A, 5 A.)

1 A Adapter CT

Additional resistances in the secondary circuit of the standard CT (additional cables, short
circuit rails, etc.) must not be higher than 0.3 Q (0.2 Q for Holmgreen connection) in
this case.

5 A Adapter CT

Additional resistances in the secondary circuit of the standard CT (additional cables, short
circuit rails, etc.) must not be higher than 0.1 Q in this case. (The Holmgreen circuit is not
available with 5 A CTs, see also <Chapter 3.3.3.)
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3.4 Phase and Ground Current Measuring Inputs

The WIC1 is provided with current measuring inputs for measuring the phase currents and -
for the appropriate variants - one for measuring the earth (ground) current:

* WIC1-xS: 3 phase current inputs.

The phase current inputs are designed for the WIC1-compatible CTs, see -2.7.1.3
Order Form of the WIC1-Compatible Current Transformers.

o WIC1-xSN: No ground current measurement. The ground current must therefore
be calculated out of the phase currents.

o WIC1-xSG: 1 ground current measuring input, that is designed for a CT with
secondary current of 1 A.

In addition, there are test inputs available for phase currents and ground current, as
dedicated terminals and (internally connected) sockets at the front side of the device. (See
diagrams <Fig. 24, -Fig. 25.) These test inputs can be used for secondary tests during
commissioning. (See <8.1.4.2 Wiring Checks.)

The terminal block for connection to the current transformers is not a shorting block.
Therefore always short-circuit current transformers before loosening the terminals.

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).

CAUTION!

Only the special WIC1-compatible CTs are permitted for the phase current inputs! The
connection of common CTs with secondary currents of 1 A or 5 A is not permitted for
the phase current inputs! (An exception is the use of a special adapter CT, see <3.3.3
Adapter CTsfor 1 A/5 A.)

The ground current input - if available - is designed for a CT with secondary current of
1A

The properties of the Current Transformers, in particular the rated CT current In, must also
be specified in the settings, see -12.1.3 Setting of the Rated CT current In.

The input for earth (ground) current measuring - if available - can be connected to a
cable-type current transformer.

The test inputs are convenient for the secondary tests during commissioning: A test current
can be fed into the WIC1, without the need to disconnect the cables from the current
measuring inputs. See =8.1.4.2 Wiring Checks.

The WIC1 must be grounded/earthed at the correct terminal “PE”, see also <3.3.1
Grounding.
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3.4 Phase and Ground Current Measuring Inputs

CAUTION!

The measuring winding (terminals Sland S2, and - if available - S3, S4) of the CTs must
not be earthed, otherwise the measurement results are distorted, ensuring in erratic
behavior of the WIC1.

>

The current measuring inputs may exclusively be connected to current measuring
transformers (with galvanic separation) of the type matching the ordered WIC1 variant.

>

The terminal block for connection to the current transformers is not a shorting block.
Therefore always short-circuit current transformers before loosening the terminals.

>

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).

The WIC1-compatible current transformers are dimensioned for nominal voltages
<1000 V. This means for an application in MV-switchboards (i. e. voltages < 36 kV)

that these current transformers may only be used with insulated primary conductors,
for example cables, with appropriate insulation resistance against earth. These current
transformers are not allowed to be used for non-insulated primary conductors > 1000 V
against ground (earth).

>

In addition, the medium voltage cables, whose phase currents shall be measured via the
CTs, must be furnished with a grounded/earthed shielding.

Ignoring this can result in dangerous voltages at the open contacts (up to dozens of
kilovolts depending on the CT type).
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3.4.1 Current Measuring Inputs for WIC1-CTs and Without Ground Current Input

3.4.1

Current Measuring Inputs for WIC1-CTs and Without Ground
Current Input

Side View

]

X1

IL1

X2

WIC1-CTs (or Adapter)
IL2

X3

IL3

| test

cT

| test

CcT

| test

CcT

S1
S2

S1
S2

S1
S2

)

Device-Internal Connections

| test

L1

Front View
(Ofe _

—— ]

:

@

L2

X1, X2, X3, X4: Tightening Torque: 0.5 Nm (4.4 Ib-in)

Fig. 24:
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Current measuring inputs of device variants WIC1-xSN.
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3.4.2 Current Measuring Inputs for WIC1-CTs With Ground Current Input

3.4.2 Current Measuring Inputs for WIC1-CTs With Ground Current Input

Side View

=

X0 O cri1a

| test

X1

IL1
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| test

X2
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CcT

WIC1-CTs (or Adapter)

| test
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IL3
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| test
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L1
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X0, X1, X2, X3, X4: Tightening Torque: 0.5 Nm (4.4 Ib-in)

Fig. 25: Current measuring inputs of device variants WIC1-xSG.
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3.5 Digital Input (only WIC1-1... / WIC1-2... / WIC1-3...)

3.5 Digital Input (only WIC1-1... / WIC1-2... / WIC1-3...)

not connected digital input DI2 X4: Tightening Torque: 0.5 N (4.4 Ib-in)
Do Not Us:e E’)/(’f q;_‘r/rgtgr ol
| 230VAC
. 115 VAC
i COM
: | m |
i X4
‘ Do) e e e i e

- ‘l_‘u ulu ulu um

WIC1_Z18

Fig. 26: Terminal block X4 for device variants WIC1-1... / WIC1-2... / WIC1-3...

The “Inputs” terminal block (see also <3.1 Overview of Elements and Connectors)
always features:

* a “COM” common terminal, that serves as the common potential for all other inputs.

Moreover, this terminal block can feature (depending on the order options) a digital input
based on 115 VAC or 230 VAC input signals. (See =10.1.9 Remote (External) Trip Input /
Digital Input (WIC1-1, WIC1-2, WIC1-3) for details.)

This digital input is always referred to as DI2, when it comes to settings or displaying states.
(Note that nonetheless, these device variants do not have a DI1.)

e For device variants WIC1-xxxxxF, this input has a fixed function as an external trip
signal.

An external trip signal triggers the protection function »ExP«, see +5.12 ExP -
External Protection. Depending on its configuration, »ExP« issues either an alarm
message or trips the circuit breaker (via the impulse output, «“Impulse Output for a
Trip Coil”).

* For device variants WIC1-xxxxxC, this input is configurable.
If the input is used for an external trip together with a cold restart of the WIC1 the resulting
tripping time depends on the input voltage. This is due to the recharging time of the

capacitors for the trip signal. However, as long as the voltage is within the specified range,
the tripping time is = 0.5 s. (See also =+10.2.1.8 External Protection.)

CAUTION!
It is not allowed to connect any continuous voltage to the 115 VAC or 230 VAC input!

Any continuous voltage can destroy the internal signal transformer.
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Fig. 27:

Fig. 28:
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3.6 Additional Power Supply and Digital Inputs (WIC1-4... only)

Additional Power Supply and Digital Inputs (WIC1-4... only)

CAUTION!

The Digital Inputs of the WIC1 are not potential-free, but always related to the “COM”
terminal (see diagrams).

Ext. Reset Ext. Trip Dual X4: Tightening Torque: 0.5 Nm (4.4 lb-in)
Input Input Power
o™
sté} NI
—
X4
I 7 . . ) S

- [— = 1= 1= —1 5‘
| g
z
Terminal block X4 in case of the “External trip+reset input” order option.
Digital Dual X4: Tightening Torque: 0.5 Nm (4.4 Ib-in)
Inputs Power
o
O/.I O/? \‘X \‘/\
=i | o |
R e e
[— = 1= 7= "~ 1 S
N\
5]
z

Terminal block X4 in case of the order option “two configurable Digital Inputs”.

Terminal block X4 (see also <3.1 Overview of Elements and Connectors) always features:
* a “COM” common terminal, that serves as the common potential for all other inputs.

Moreover, this terminal block can feature the following, depending on the ordered
device variant:

* Inputs for an additional auxiliary power supply unit.

» 2 (grouped) digital inputs. These can be as follows, depending on the ordered device
variant:

o Inputs for external trip signal and external reset signal (non-configurable
inputs).
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3.6 Additional Power Supply and Digital Inputs (WIC1-4... only)

o 2 configurable digital inputs.

(For the order options of the WIC1, see =2.7.1 Order Forms.)

Additional Power Supply

The WIC1 does not require any aux. voltage supply, consequently it can also be used for
switchboards without auxiliary power supply. It takes its power supply energy from the CT
circuits and provides the tripping pulse energy to the circuit breaker.

However, the WIC1-4 variant with the “Dual Power” order option allows for connecting an
additional external power supply.

The dual power source makes the relay independent of the supply via the CTs, so that it can
also operate in case of very small phase currents or after a protection trip. The dual-power
will make the relay n-1 secure, because the electrical power that the relay requires for
operation is taken either from the dual power source or from the CTs.

The permissible voltages for the optional auxiliary supply can be found in <+10.1 Technical
Data - WICI.

Digital Inputs
The WIC1-4 is provided with 2 grouped digital inputs.

For some device variants, the assignment of the digital inputs is fixed to “external reset” and
“external trip”.

For the other device variants, the assignment is set to “external reset” and “external trip”
by default, but can be changed as descibed in +3.11.2 Configuration of the Digital Inputs.

» ,External trip“ — By default, an external trip signal triggers the protection
function »ExP[1]«, see =5.12 ExP - External Protection. Depending on its
configuration, »ExP[x]« issues either an alarm message or trips the circuit breaker
(via the impulse output, =“Impulse Output for a Trip Coil”).

» ,External reset” — An external input signal resets several latched states, see the
table in ©2.13 Reset.

¢ The settings related to the configurable digital inputs are described here: ©3.11.2
Configuration of the Digital Inputs

It is not permitted to feed any long-term or continuous voltage into the Digital Inputs.

In other words, it is strongly discouraged to try to supply the WIC1 (for a considerable
time) via the Digital Inputs.

If this is ignored the Digital Input can be overloaded, and this can lead to a permanent
damage of the WICL.
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3.7 Serial Interface RS485 (WIC1-4... only)

3.7 Serial Interface RS485 (WIC1-4... only)

Ensure the correct tightening torques.

i{ WIC1 :

| Device-Internal Connection i

i [ [ | .

i RS |

i j ey i

5 oo o). === ) ot D I ;

| Y (Tmmm—— ik i v | SR

i H

i H \ [ X6 ‘ :

H RS485 H

! : !

! M Tightening Torque: 0.22 Nm (1.9 lb-in) !

! N P @ Tightening Torque: 0.3 Nm (2.6 Ib-in) !

|

i = [1200 :

i S []g i

! HF Shield —:—4@3 @g i .

! ¥sv i g
=

Fig. 29: RS485 Terminals / Electro-mechanical assignment.

A serial RS485 interface may be available depending on the ordered device type.

It can be used for the Modbus RTU SCADA protocol.

NOTICE!

' The RS485 interface is usable only if the WIC1-4 is supplied with an auxiliary voltage. It is
®

switched off in self-supplied operating mode.

The Modbus® connection cable must be shielded. The shielding has to be fixed at the PE
screw.

The communication is halfduplex.
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f N
I .
i | i N
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i 2 R2 !
i 5 2 = R2 = 120Q !
i R1 RLE R1 = 5600 :
: GND +5V i
i Device-Internal Connection ! E
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Fig. 30: Wiring example, Device in the middle of the bus.
e = P
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Fig. 31: Wiring example, Device at the end of the bus. (Activation of the integrated Terminal
Resistor.)

90 WIC1 WIC1-2.1-EN-MAN



3 Hardware
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)

OoooooOe Qoooooo© OoooooO©
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Fig. 32: Shielding Options (2-wire + Shield).
(Mt) Shield at bus master side connected to earth termination resistors used.
(Dt) Shield at bus device side connected to earth termination resistors used.
(M) Shield at bus master side connected to earth termination resistors not used.
(D) Shield at bus device side connected to earth termination resistors not used.
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Fig. 33: Shielding Options (3-wire + Shield).
(Mt) Shield at bus master side connected to earth termination resistors used.
(Dt) Shield at bus device side connected to earth termination resistors used.
(M) Shield at bus master side connected to earth termination resistors not used.
(D) Shield at bus device side connected to earth termination resistors not used.

92

WIC1

WIC1-2.1-EN-MAN



3 Hardware
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3.8 Ethernet Interface (RJ45)

Ethernet
RJ45

100 Mbit/s
(BASE100-FX)

X ) e e

‘;_1;_1 ulu ulu l_lm

WIC1_Z14

Fig. 34: WIC1 with optional Ethernet / RJ45 interface.

An Ethernet interface may be available depending on the ordered device type.
It can be used for the following SCADA protocols:

* Modbus TCP

' Ethernet-related software modules, in particular »TCP/IP« and »Modbus TCP«, are carried
o

out by a co-processor, i. e. a second CPU. This unburdens the main CPU and

thus stabilizes all protection functionality. Even in the extreme case that the

TCP/IP communication should crash, would all protection modules continue with full
functionality.

For the Modbus TCP communication, however, this recommends that the user keeps in
mind the times described in <“Cycle Times with Modbus TCP".
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3.9 Ethernet / TCP/IP via Fiber Optics

3.9 Ethernet / TCP/IP via Fiber Optics

Fiber Optics
LC Connector

TxD

WIC1 Z15

RxD

Fig. 35: Fiber Optics - FO, LC duplex connector.

Do not look directly into the light beam that is emitted from the fiber optics connector!

Serious injury of the eyes can be consequence of ignoring this warning.

A fiber optics interface with LC duplex connector may be available depending on the ordered
device type.

It can be used for the following SCADA protocols:

¢ Modbus TCP

NOTICE!

Ethernet-related software modules, in particular »TCP/IP« and »Modbus TCP«, are carried
out by a co-processor, i. e. a second CPU. This unburdens the main CPU and
thus stabilizes all protection functionality. Even in the extreme case that the

TCP/IP communication should crash, would all protection modules continue with full
functionality.

For the Modbus TCP communication, however, this recommends that the user keeps in
mind the times described in =“Cycle Times with Modbus TCP”.
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3.10 Outputs (Trip Coil, Flag Indicator, Relay Output)

3.10 Outputs (Trip Coil, Flag Indicator, Relay Output)

Output: Output:
Flag Indicator trip coil
or Relay Output

h/,( R o‘(ok <¢

X4 : Tightening Torque: 0.5 Nm (4.4 Ib-in)

(P

WIC1_Z12

Fig. 36: Terminal block X4: Outputs. Note that the WIC1-4 has the outputs at X4-5, X4-6 labeled as
“Out+/-", instead of “FI+/-".

Terminal block X4 (see also =3.1 Overview of Elements and Connectors) always features:
¢ a pulse output for a low-energy trip coil.
Furthermore, it can feature (depending on the order options):

* an output, that operates as a pulse output for a mechanical flag indicator, see
<“Impulse Output for a Flag Indicator (all WIC1 variants)”.

For an externally supplied WIC1-4, this output can also function as a relay output,
see <“Relay Output (WIC1-4)".
CAUTION!

It is not allowed to connect any active voltage to the trip coil output or to the output (flag
indicator / relay output).

The two outputs may be connected at the same time to test equipment (e. g. to binary

inputs of an Omicron® device) only if these two binary inputs do not share a common
potential. Otherwise this external potential bridge, together with device-internal circuits,
can produce incorrect test results.

CAUTION!

For a WIC1-4, it is also necessary that the configured operating mode matches the
connected hardware!

(For example, it is not permissible to connect a flag indicator and set the operating mode
to “Syst. O.K. & Ext.Suppl.”. See also the related Self-Supervision warnings SW 3, SW 4.)

Moreover, the electrical energy that an output relay drains with operating mode “Syst.
O.K. & Ext.Suppl.” requires that the WIC1-4 is supplied by an external auxiliary voltage.
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96

Impulse Output for a Trip Coil

The low-energy trip coil of the circuit breaker is connected to terminals TC+ and TC— of
the terminal block X4. The trip energy is provided by a capacitor store integrated in the
protection relay. See also =5.1.1.1 Trip Pulse and WIC1 LEDs.

Length of each trip (approx.) 50 ms

impulse:
The pause between the individual pulses depends on the
impedance of the tripping coil and the current level. Pulsing
is continued until the protection function’s tripping state

drops off.
Trip energy: E=0.1Ws
Voltage: 24 VDC nominal voltage

Relay Output (WIC1-4)

With the device variant WIC1-4, it is possible via setting parameter [Device Para / WIC1 /
Output] »Prot . Out. Mode« to select between two operating modes for the output “Out+/-":

e = “Impulse Output” — The contacts “Out+/—" function as an impulse output for a
flag indicator. This operating mode is fully compatible to the “FI+/—" impulse output
of the first generation WIC1, see also =“Impulse Output for a Flag Indicator (all WIC1
variants)”.

e = “Syst. O.K. & Ext.Suppl.” — The contacts “Out+/=" output a digital signal, so that
an external output relay (of a particular type, see ©10.1.8.3 Relay Ouput (WIC1-4))
can be connected.

The main application for this output relay is its use as a self-supervision contact. For
details, see ©3.10.1 Self-Supervision Contact for the WIC1-4.

Remark: The “Syst. O.K. & Ext.Suppl.” operating mode is also available with the “no-output-
variants” WIC1-4xxxN. However, for the device variants WIC1-1, WIC1-2, WIC1-3 the
operating mode “Impulse Output” is fixed, so that the output can only be used for triggering
a flag indicator.

Impulse Output for a Flag Indicator (all WIC1 variants)

Depending on the order option, the WIC1 can feature an impulse output for a flag indicator.

A flag indicator can be connected to terminals FI+/— (WIC1-4: Out+/—) of the terminal
block X4, e. g. for a power-safe signaling of a trip. See also ©3.10.3 Impulse Signal for the
Flag Indicator.

Length of each trip (approx.) 50 ms

impulse:
The pause between the individual pulses depends on the
impedance of the flag indicator and the current level.
Pulsing is continued until the protection function’s tripping
state drops off.

Energy: = 0.01 Ws
Voltage: 24 VDC nominal voltage
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3.10 Outputs (Trip Coil, Flag Indicator, Relay Output)

A mechanical flag indicator WI11-SZ4 or WI1-SZ5 can visualize a signal, for example a trip
signal, in a power-outage-safe manner. (In case of the WI1-SZ5 this can be done potentially
free via two changeover contacts.)

Exception: A Backup Protection trip cannot be assigned to a flag indicator output.

More information on the flag indicators W11-SZ4, WI1-SZ5:

* Connection diagrams: =3.10.2 Connecting a Flag Indicator to the WIC1

* Dimension diagrams: =3.2.4 Dimension Drawing of the Flag Indicators WI15Z74,
WI1SZ5

¢ Impulse signal: ©+3.10.3 Impulse Signal for the Flag Indicator

¢ Technical Data: <+10.5 Technical Data - WI115Z4, -+10.6 Technical Data - WI15Z5
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3.10.1 Self-Supervision Contact for the WIC1-4

Self-Supervision Contact

Py s Power Supply
! 12 141 L+
T Al | i COM /L-
Side View |'A| / f------- C
| ! A2 i
1 ! i
xa oL AR
X4-1  sofennnes Fa E =
X4-2 i)
X4-3 + )Y
X4-4 — s)EY
X4-5 + Y + -
X4-6 — e
X4-7 + )Y T .
PE X4-8 — sdeseerndeas E 3 E)‘
I Output: o
—_— | trip coil o
D 1z .

Fig. 37: Connecting an external self-supervision contact.

An externally supplied WIC1-4 allows for connecting an output relay that operates as a
“Healthy” / self-supervision contact. (See diagram.)

The contact is kept closed as long as the WIC1-4 is externally supplied and healthy (i. e.
the Self-Supervision does not detect a problem). This means the contact is opened in case
of a device-internal fault or if the external power supply drops off. (However, all protection
functions remain fully active, based on the self-supply of the WIC1, if the external supply
stops without a device-internal fault.)

1. > The output relay must fulfill the specifications in <+10.1.8.3 Relay Ouput (WIC1-4).

2. > The operating mode of the “Out+/—" output must be set via software parameter as
follows:

* [Device Para / WIC1 / Output] »Prot . Out. Mode« = “Syst. O.K. & Ext.Suppl.”

(There is a special device-internal “Healthy” signal, that is used particularly for this purpose,
see also the diagram <Fig. 48 in ©5.1.1.1 Trip Pulse and WIC1 LEDs. With the setting above,
this signal gets - internally and invisibly - assigned to the “Out+/—" output.)

98 WIC1 WIC1-2.1-EN-MAN



3 Hardware
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3.10.2 Connecting a Flag Indicator to the WIC1

Coil connection WI1SZ4

0.5mm? wic1
[1.] O< Fl

74N
3

Mechanical Reset

O— {01
O

[2.]

0.5mm?

O<a I\:I:IICI

WI15Z4_701

Fig. 38: Connection diagram for the WI15Z4 flag indicator.
[1.] black cable, @ = 0.5mm?

[2.] black cable, g = 0.5mm?
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3.10.2 Connecting a Flag Indicator to the WIC1

Coil connection WI1SZ5

v 0]
@ o é = orange O < Reset
- g External Signals
< o = [5.] (Pulse Signal +24 VDC)
violet
[6.] O Trigger Signal <:I I‘:’Y_:_Cl
[1.]1][2.1] [3.11] [4.] [5.1 ] [6.]
Mechanical Reset
[9.] [8.] [7.] )
rown
Ocom <awiel
[7.]
=)
NI
n
v g 5
2 g -

Fig. 39: Connection diagram for the WI15Z5 flag indicator.

[1.] red cable, @ = 0.5mm?2: NC contact number 1

[2.] black cable, = 0.5mm?2: NO contact number 1

[3.] green cable, @ = 0.5mm?2: NC contact number 2

[4.] white cable, g = 0.5mm?2: NO contact number 2

[5.] orange cable, # = 0.25mm?: reset contact (+)

[6.] violet cable, @ = 0.25mm?2: set contact (+)

[7.] brown cable, @ = 0.25mm?2: ground contact (-)

[8.] yellow cable, 2 = 0.5mm?2: Common contact number 2
[9.] blue cable, g = 0.5mm2: Common contact number 1
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3.10.3 Impulse Signal for the Flag Indicator

A flag indicator can be connected to terminals FlI+/FI— (WIC1-4: Out+/Out—) of the terminal
block X4, e. g. for a power-safe signaling of a trip.

The energy is provided by a capacitor store integrated in the WIC1 protection relay. The
length of the trip impulse is approx. 50 ms, the pause between the individual pulses depends
on the impedance of the flag indicator and the current level. Pulsing is continued until the
assigned signal drops off.
Technical Data for the Setting Pulse

* Energy: E = 0.01 Ws

* Voltage: V = 24 VDC

CAUTION!

It is not allowed to connect any continuous / active voltage to the setting contact or to
the reset contact of the flag indicator!

Any continuous voltage can destroy the coil that is built into the flag indicator.

For a WIC1-4, in particular, it is not permissible to connect a flag indicator and set the
operating mode of the output to “output relay” (see =“Relay Output (WIC1-4)").

Fl assign_ wiProtGeneral_Y08
Output “FI+"
O
= Energy Storage FI
(Flag Indicator)
Device has enough energy for Fl pulse
Prot . 50 ms
Out. Mode * ?I
Impulse Output 1 L \
ot )
Output “FI-"
O
Prot . Prot . Fl assign.-I
Fl assign.
no assignment —
1..n, Assignment List

Prot . Fl Inverting

Fig. 40: Signal assignment for flag indicator (output “Fl+/=").
* Setting »Prot . Out. Mode« can be changed only for a WIC1-4 with external power supply.

For all other WIC1 variants it is hidden and fixed to “Impulse Output”. See also -»"“Relay
Output (WIC1-4)".
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3.11 Input, Output and LED Settings

3.11.1 LEDs

LED *
1 — LED2
- System (Ready/Error) LED ] 3
System |LED LED
Ready 2
System |LED
Error 3
Pickup/
Trip

R
rp
|

n

WI_Z0D

(* Configurable)

WIC1 LEDs
The WIC1 features one green LED and two red LEDs.

e The green and the first red LEDs are the »System« LEDs and have fixed functionality
i.e. cannot be configured. See »“The »System« LED(s) - “Ready”, “Error””.

e The second red LED, labeled “Pickup / Trip”, indicates a (General) Pickup by blinking,
and a (General) Trip by shining constantly red. It cannot be configured. (See also
©5.1.1 General Pickup, General Alarm, General Trip.)

(Of course, in case of a CT-powered WIC1, any LED can be lit only until the breaker
has interrupted the power supply.)

DiggiMEC LEDs

The DiggiMEC features three two-colored (red/green) LEDs. As long as the DiggiMEC is
connected to the WIC1 there is the following functionality:

e The first LED corresponds to the two »System« LEDs (i. e. the LEDs “Ready” and
“Error”) of the WIC1. See -"“The »System« LED(s) - “Ready”, “Error””.

* The second and third LED can be configured by the user. (See »3.11.1.2 LED
Configuration (DiggiMEC).)

The »System« LED(s) - “Ready”, “Error”

After booting is complete and all the protection functions are »activated« and there is
enough energy for issuing a trip impulse signal, the green »System/Ready« LED lights up.
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3.11.1 LEDs

The green “System/Ready” LED has the fixed (non-configurable) meaning: “Ready to
Trip”.
o

This meaning is more strict than a simple “device is running”. Therefore it is possible (for
example if the WIC1 is solely supplied via DiggiMEC-USB) that the WIC1 is running, so
that you can configure it and/or read out measuring values, but the “System/Ready” LED
is off (e. g. because the 5 Volts of a USB interface are o.k. for the operation of the WIC1,
but do not suffice for the availability of a ~24 Volts trip pulse).

More details about the »System« LED(s) can be found in the table below, in <7 Self-
Supervision and in =11 Troubleshooting.

(WIC1 / DiggiMEC) System-LED: Built-in Signals

Device not ready (yet). This can also be the case if
the software has completely started, but the WIC1
has not (yet) collected enough electrical energy for a
trip pulse.

Or: The phase currents are not sufficient for the WIC1
so that it is still switched off.

Or: The device has been restarted into the “Service
Mode"” operating mode. In this mode, it is possible to
reset all settings to the factory defaults, or to install a
firmware update.

(Further Infos on the “Service Mode”: »3.12.1.3
Special Keys During Power-on)

WIC1 has completely booted, the protection functions
are running and there is enough electrical energy for
a trip pulse.

Green LED: as above i. e. the WIC1 has collected
enough electrical energy for a trip pulse.

Blinking red color: The WIC1 has done an automatic
restart (due to a device-internal error) and entered

a “Protection-Only” operating mode. In this mode,
only the protection and supervision functions have
been started. (This might hopefully reduce the risk of
another error.)

¢ In particular, all communication functions are
inactive, including connections with DiggiMEC
and Smart view.

* The DiggiMEC flag indicators / output relays,
however, should be functional.

* Although the protection functionality is fully
active it is recommended to check (and/or
replace) the WIC1.

A serious error has been detected, so that the WIC1
could not start as normal, but at least the (hardware-
based) backup protection is up and running.

(See =5.14 Integrated Backup Phase Overcurrent
Protection.)

WIC1-2.1-EN-MAN

WIC1

(Green)
System
Ready LED

OFF

Constant
Green

OFF, or

Constant
Green

OFF

WIC1

WIC1

(Red)
System
Error LED

OFF

OFF

Blinking red

Constant
Red, or OFF

DiggiMEC

Two-Colored (Green+Red)
System LED

OFF

Constant Green

Blinking Red, or

Blinking Red & Green

* Constant Red: if the
DiggiMEC is connected to a
PC via USB (so that there is
an external power supply)

e OFF: without supply
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3.11.1 LEDs
(WIC1 / DiggiMEC) System-LED: Built-in Signals WIC1 WIC1 DiggiMEC
(Green) (Red) Two-Colored (Green+Red)
System System System LED

Ready LED Error LED

¢ Since only the backup protection is active the
WIC1 needs to be replaced as soon as possible,
and you should contact SEG Support.

DiggiMEC System-LED: Additional DiggiMEC-specific LED Signals DiggiMEC

Two-Colored
(Green+Red) System
LED

If the display is not available the DiggiMEC is not supplied with electricity, neither from the  OFF
WIC1, nor via the USB interface from a connected PC.

If the display is available (but the LED is OFF): OFF
e The DiggiMEC is properly connected to the WIC1, but the WIC1 reports that protection

or tripping is not (yet) available.

e Or: The WIC1 has been restarted into the “Service Mode” operating mode. In this
mode, it is possible to reset all settings to the factory defaults, or to install a WIC1
firmware update.

e Or: The DiggiMEC has been restarted into the “Service Mode” operating mode. In this
mode, it is possible to install a DiggiMEC firmware update.

(Further Infos on the “Service Mode”: ©3.12.1.3 Special Keys During Power-on)

WIC1 has completely booted, all protection functions are running and there is enough Blinking Green
power for a trip pulse.

But the power supply by the CTs is not sufficient for the HMI of the DiggiMEC, which

therefore stays inactive. (Exception: The blinking LED, and the flag indicators / output
relays, which should all be functional).

If the LED is lit constantly red it means that the DiggiMEC is supplied with electricity via the  Constant Red
USB interface from a connected PC, but there is no connection to the WIC1.
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3.11.1.1 WIC1-LED for “Pickup / TripCmd"”

WIC1-LED for “Pickup / TripCmd”
The third LED WIC1 is labeled “Pickup / Trip” and has indeed a double functionality:

* Blinking red — (General) Pickup.

Constant Red — Trip Command.

Since there is no latching there is no need for a reset of the LED. See also +5.1.1.1 Trip Pulse
and WIC1 LEDs.

LED Configuration (DiggiMEC)

Apart from the green LED for System OK (that has a fixed function), each LED
can be configured via the following parameters within menu branch [Device Para /
DiggiMEC / LEDs]:

* »Assigned signals«: The parameters »LED?2 assign. 2« and »LED3 assign.« can be
used to assign a trigger signal to “LED number x”.

Special case: Whenever a trip signal is assigned to a LEDXx, the corresponding
pickup signal gets signaled as well (via particular blinking patterns), see ©+3.11.1.4
Latching of a DiggiMEC-LED with an Assigned Trip Signal.

¢ »Latching / self-holding function«: If »LED2 latching« /| »LED3 latching« is set to
anything other than “No latching”, the state that is set by the trigger signal is
permanently stored. (For details see +3.11.1.3 Latching of the DiggiMEC LEDs.)

With the setting “No latching”, the LED always adopts the state of the assigned
signal.

e »LED?2 Color« | »LED3 Color«: This defines an “active” color, or a pair of “active +
inactive” colors. The LED lights up in this “active” color if the assigned trigger signal

is active, and it can light up in the other (“inactive”) color if the trigger signal is
inactive. Available setting values are:

o ,Red” - The “active” color is red. (No “inactive” color, i. e. the LED is off when
the assigned signal is inactive.)

o ,Green” - The “active” color is green. (No “inactive” color.)

o ,Green / Red” - The “active” color is red, and the “inactive” color is green.

An LED test is always also executed together with the reset: All LEDs flash in red color for
(approx.) a second, then flash in green color for (approx.) a second.

3.11.1.3

Latching of the DiggiMEC LEDs

After the assigned signal has become active a latched LED keeps its state until it is
acknowledged, or some automatic reset occurs.

A latched LED gets reset only in any of the following cases and only after the assigned
trigger signal has dropped out.

The following latching modes are settable via »LEDZ2 latching« | »LED3 latching«:
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3.11.1.3 Latching of the DiggiMEC LEDs
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* “No latching” - No latching, the status always follows the status of the assigned
signal.

* “With latching” - With latching, i.e. the state remains active once the the assigned
signal has become active. (After the assigned signal has dropped off the state can be
reset by the device.)

A reset is then possible via the Direct Control [Operation / Reset] »Rst. LEDs, Fls«,
see also <2.13 Reset.

» ,Latch. w. Auto-Reset” - latching with automatic reset, see also <2.13.1 Automatic
Reset.

A latched LED state “survives” a complete power-off, i. e. the state is stored in a permanent

part of the memory. With the next restart, the LED light up again (or continues its
blinking/flashing).
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3.11.1.4 Latching of a DiggiMEC-LED with an Assigned Trip Signal

Latching of a DiggiMEC-LED with an Assigned Trip Signal

Special case: Whenever a trip signal is assigned to a LEDXx, the corresponding pickup
signal gets assigned as well, with the following behavior:

* When the corresponding pickup signal occurs, the LEDx starts blinking.

With latching, this continues until a reset is done or until the assigned trip signal
occurs. (Reset: See =2.13 Reset.)

* When the assigned trip signal occurs, the LEDx is lit.
With latching, this continues until a reset is done. (Reset: See -2.13 Reset.)
e Moreover, there is the following additional behavior with latching:

When a pickup - without a trip - occurs and drops off again, the LEDx starts flashing
(with flashing pattern OFF : ON = 10 : 1).

WILED_Y01

Settings:
DiggiMEC . LED2
DiggiMEC . LED2

1> . Pickup

assign. = I> . Trip
latching = No latching

Reset

1> . Trip

DiggiMEC-LED 2:

WIC1-Trip-LED:

DiggiMEC-LEDs WILED_Y02

Settings:
DiggiMEC . LED2
DiggiMEC . LED2

I> . Pickup

assign. = I> . Trip
latching = With latching

Reset

1> . Trip

DiggiMEC-LED 2:

WIC1-Trip-LED:

WIC1-2.1-EN-MAN WIC1 107



3 Hardware
3.11.1.4 Latching of a DiggiMEC-LED with an Assigned Trip Signal

DiggiMEC-LEDs WILED_Y03

Settings:
DiggiMEC . LED2 assign. = |I> . Trip
DiggiMEC . LED2 latching = With latching

Reset

1
|
|
|
I> . Pickup !
|
I I I I !
| | | | |
I> . Trip ! ! ! I |
| | | | |
DiggiMEC-LED 2: o Lt : 03 : £03 : 208 i o
| |
WIC1-Trip-LED: O i %t E © : 1 : © i ©
Symbols
o) The LED is OFF.
L The LED is flashing (i. e. is blinking with an OFF : ON pattern of 10 : 1).
203 The LED is blinking.
> 3 The LED is lit continuously.

(Even though the diagrams are showing the settings for LED 2 this is only an example,
of course. The analogous settings can also be made for LED 3, resulting in the same
signal flow.)

The WIC1 Pickup / Trip LED is shown only for completeness and for comparison: In fact, the
WIC1 Pickup / Trip LED does not support any latching.
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3.11.2 Configuration of the Digital Inputs

Note that not all WIC1 variants feature configurable Digital Inputs. Please check the
order options.

Some WIC1 variants feature Digital Inputs. These can have a fixed assignment or can be
freely configurable, depending on the order options.

* WIC1-1, WIC1-2, WIC1-3 — There is one Digital Input, that can be triggered by either
115 VAC or 230 VAC. (Each of these two input voltages has its own wiring terminals.)

For technical reasons, this digital input is always referred to as DI2.
See also =3.5 Digital Input (only WIC1-1... / WIC1-2... / WIC1-3...).

* WIC1-4 — There are two Digital Inputs, DI1 and DI2. There is a choice out of several
voltages for their triggering input.

See also =3.6 Additional Power Supply and Digital Inputs (WIC1-4... only).

Independent of the device variant, it is necessary to set the nominal input voltage for the
Digital Input(s):

« [Device Para / WIC1 / Digital Inputs] »Nom voltage« — The available select options
depend on the device variant.

Note that some debouncing is performed for each digital input based on a fixed, device-
internal algorithm.
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3.11.3 Date and Time

The WIC1 lacks a real-time clock. This is an intended construction aspect, because a
real-time clock would have required a buffer battery and even communication protocols for
time synchronization. The WIC1, however, has been designed to operate in a remote station
for years without special maintenance (like exchanging a battery).

Instead of an absolute timestamp, the WIC1 stores the operating time in all entries of the
Fault Recorder and System Recorder. This is the operating time since the last restart, and in
addition to this, also the current value of the restart counter is stored.

If there is a connection to DiggiMEC (or Smart view), this operating time (plus restart

counter) can be seen at [Operation / Time]. But of course, changing these values is
not possible.
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3.12 DiggiMEC® - Nano HMI with Flag Indicators and Output Relays

DiggiMEC® - Nano HMI with Flag Indicators and Output
Relays

The DiggiMEC® is a remote HMI to be used in connection with a WIC1 (generation 2)
protection relay. (It cannot be used with the predecessor WIC1.)

DiggiMEC® is a registered trademark. For the sake of readability, most chapters of this
User Manual omit the “®"” designation. This, however, does not mean that the term
“DiggiMEC” can be used without any restrictions.

An overview of the elements and connectors can be found here: <3.12.1 Navigation -
Operation, and here: +3.12.2 DiggiMEC Connectors

Information about the LEDs and their configuration is here: -3.11.1 LEDs

Fig. 41

Connection of the DiggiMEC

|

WIC1_Z04

DiggiMEC ®
) 0
oS 0
n 0
L 0
© H
DiggiMEC 2 S
- 0
USB Cable =
=
h=g
=
=
| 2
=
=
=
| 2D
=
=
=
| [
: wic1 ‘
Smart view n

—

Connection options of a WIC1 with a DiggiMEC and a PC.

The WIC1 can be (optionally) connected to the interface device DiggiMEC, which adds
an LCD display, keys and one or three flag indicators. Each flag indicator is mechanicall
related to a bistable output relay.

The DiggiMEC can be connected to a Windows PC, so that the parameter setting and
evaluation software Smart view can be used to configure the WIC1 and to retrieve
measurement values and fault data from it. Moreover, the WIC1 can trigger the flag
indicators / output relays.
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3.12 DiggiMEC® - Nano HMI with Flag Indicators and Output Relays

CAUTION!

Use an Ethernet cable CAT 3 (or better) with shielding for the connection between WIC1
and DiggiMEC. Crossover cables must not be used!

Make sure that the connection cable between WIC1 and DiggiMEC is mounted according
to all regulations! Respect the manufacturer's spcifications about permissible bending
radii, and prevent defects by appropriate means such as cable conduits, e. g. if the cable
needs to be bent around sharp corners.

A defective cable might impair the internal voltage of the WIC1 and DiggiMEC, and this
might affect the capability of the device to operate a trip coil and outputs.

NOTICE!

there is any supply via the USB interface of the DiggiMEC).

' The DiggiMEC is always usable only with a connected WIC1 (independent of whether
[
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3.12.1 Navigation - Operation

The following illustration shows the elements on the DiggiMEC front:

(5) 4 ||11 2 | (5) 4 |[11][ 1,2

System-LED BO2 System-LED -BO1
LED2 LED2 —1 BO2
LED3,\ | LED3\\\

DiggiMEC

BO3

@10 @0 i
E‘I
)
=

DiggiMEC-A DiggiMEC-B &

3.12.1.1 Front Panel Parts
(1), (2), (3) Output Relays / Flag Indicators
Each flag indicator is mechanically connected with a bistable output relay.
(1), (2) The flag indicators BO1, BO2 have one “Form A" (normally open) contact each.
(3) The flag indicator BO3 has a “Form C” (changeover) contact.
* The device variant DiggiMEC-A has only one bistable output relay BO2.

* The device variant DiggiMEC-B has three bistable output relays BO1, BO2, BO3.
See also <3.12.2 DiggiMEC Connectors.

(4) LEDs

The DiggiMEC features three two-colored (red+green) LEDs. The first (upper) »System« LED
has fixed functionality and (roughly) corresponds to the WIC1-LEDs »READY« and »ERROR«.

The »System« LED is constantly green when everything works OK. This means, in particular:
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3.12.1.1 Front Panel Parts

* The connection to the WIC1 has been established.

* The WIC1 has successfully started all protection functions.

e The WIC1 has stored sufficient electrical energy to issue a trip impulse.
See also ©3.11.1 LEDs. In case of problems consult <11 Troubleshooting.

The other two LEDs are programmable. This means they can be assigned with WIC1-signals,
so that they can inform you about operational states, system data or other WIC1 particulars.

Various signals can be freely allocated to LEDs out of an »assignment list«. (The available
signals can be found in the WIC1 Reference Manual.)

(5) Display

Via the display you can check operational data and edit parameters (of the
connected WIC1).

(6) ... (10) Keys

The keys usually react on a short key-press at the moment when the key is released.
Exceptions are the Repeat-functionality of A »Up« und ¥ »Down« and the Special Keys
During Power-on.

After some time without any keystroke the backlight of the display goes off. Note that
then, while the display backlight is off, the first keystroke does nothing but illuminating
the display (i. e. the normal key function is ignored).
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(6) Navigation Keys

The functions of the keys “«” (Left), “»” (Right), “A” (Up), “¥” (Down) are contextual.

| In general, the "Left" key is used to go one step back. You can leave a
submenu. You go back to the previous page of the menu tree.

> In general, the "Right" key is used to enter the currently selected
submenu.

A In general, the "Up" key is used to scroll upwards. You go to the prior

menu point/one parameter up by scrolling upwards.

v In general, the "Down" key is used to scroll downwards. You go to the
next menu point/one parameter down by scrolling downwards.

The A »Up« und ¥ »Down« keys have a Repeat-functionality. If you hold the keys pressed
for some time, the key-stroke gets automatically repeated again and again. This allows for
quickly browsing through a long list.

(7) »Reset« Key

A key-press resets latched signals (including latched LEDs, flag indicators and the Fault
Display screen).

See -2.13 Reset for details.
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Q An LED test is always also executed together with the reset: All LEDs flash in red color for
l (approx.) a second, then flash in green color for (approx.) a second.

(8) »*x« Key

The “Favorites” key allows for an immediate access to often used menu branches. See
<3.12.1.2 Favorites Key » %« for details.

(9) » X« Key

The “Cancel” key aborts parameter changes.

(10) »<« Key

The »« « (»Enter«) key can be used to select new parameter values out of a selection

list or value setting dialog. In any other dialogs the »Enter« key is used to store

prepared parameter changes: By pressing the »Enter« key once the parameter changes are
temporarily stored. These settings are marked by an asterisk symbol (“*”) on the display,
they have not been transferred to the WIC1 yet and are therefore not effective yet. If

the »Enter« key is pressed again, those changes are stored definitely.

(11) USB Interface (Smart view Connection)
Connection to the PC software Smart view can be done via this USB-C interface.

Moreover, this is a sufficient power supply for DiggiMEC and WICL, in case the WIC1 is not
supplied via the CTs or any auxiliary power (WIC1-4 only).
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3.12.1.2 Favorites Key » %«

The “Favorites” key »%« allows for an immediate access to often used menu branches.

For the current Version, there is a fixed list of entries. (It is planned to allow for individual
choices in a later Version.)

SES

Favorites

F2 ——_—— Fault/Alarm Rec.
F3 ————= [Operation / Reset]
F4 ——_—— Internal messages

w B

(1) Press “x"” (several times) to call the Favorites one after the other.

X F1 : ——= [Operation / Measured Values / Current ]
ik Favorite F1

DiggiMEC_Z09

(2) Afterwards, you can navigate as usual (with “A” and “¥"”) and/or enter a details screen
(by pressing “p").

(3) Leave the Favorites menu by pressing “«”.
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Favorites Favorites

L m i? Favorite F1 m ik Favorite F2 m ==

~1s ~1s

Fault rec 4
IL1 1.024 In Trip
IL2 0.992 In CH2
IL3 0.964 In 1 47.48 %
<
Favorites

Select Fault Record /
i? End of Favorites Details Screen

~1s

Back to Default Screen |

Fig. 42: Principle of Using the Favorites key.
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3.12.1.3 Special Keys During Power-on

Some keys have a special functionality when being pressed during the power-on /
boot process.

* »<« during power-on - After a confirmation dialog, the DiggiMEC enters a special
“Service Mode”. This operating mode allows for installing a new firmware on the
DiggiMEC.

* »Reset« during power-on - After a confirmation dialog, the WIC1 enters a special
“Service Mode”. This operating mode allows for installing a new firmware on the
WIC1.

* »X« during power-on - After a confirmation dialog, the WIC1 resets all settings to
the respective factory default.

This is the same functionality as the Direct Control [Service / General] »Factory
Reset«, see -2.14 Reset to Factory Defaults.

As long as the WIC1 is running in ,Service Mode", your equipment is protected only by
the Backup protection, not by the user settings.

This means that the Backup Protection of the WIC1, especially the WIC1-xxxxxx1
(“Backup Protection trip as soon as possible”) variant, might output a trip pulse.
Therefore it is strictly recommended to always enter the ,Service Mode” only with the
breaker opened (or disconnected).
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3.12.1.4 Menu Structure

The menu structure offers the following top-level menu entries. You enter a menu branch
with the »p-« key. The keys »A« and »V¥« let you navigate to the previous or next one. The
key »«« leaves a menu branch so that you go to the previous or to the super-ordinated view.

A complete documentation of all WIC1 menu branches, parameters, direct commands and
values in tabular form can be found in a separat document, the “WIC1 Reference Manual".

ﬁ Operation
Nkt Here you can find run-time data.
Operation
I ¢ Measured Values

(o}
B A
IZFEH:’—’ . Status Display

e Recorders

=m
WICL_ZA

e Self-Supervision
e reset

Device planning

I
/J E| This will usually be your first step during commissioning:

Device planning

@ e Within sub-menu WIC1 + DiggiMEC, you can specify

2B 0 EFEH:’_’ fundamental properties of your device setup. In
particular, you can define for a WIC1-2 (with DIP
switches) or WIC1-3 (with HEX switches) whether the
protection configuration shall be made via switches
or via DiggiMEC / Smart view.

WIC1_ZAM

(See =“Validity of the DIP-/HEX-Switches” for
details.)

* Within sub-menu Projected Elements, you can
activate the elements that you need, and deactivate
elements that are not needed.

e Within sub-menu Definition, you can define for each
element (if it makes sense) whether it shall operate
as a protection function (i. e. being able to trip the
circuit breaker) or as a supervision function (i. e.
issuing an alarm message instead of a trip signal).

Device Parameters

. [ This menu branch features all settings that are directly
. Device Para related to the device, for example:

. g

B B [T]I:Hj—> « Inputs and outputs

* (DiggiMEC) LEDs

e Settings for the automatic reset and - for some WIC1
variants - for the external reset

* Password setting

* In sub-menu Version, you can check all versioning
details about the running WIC1 firmware and
DiggiMEC firmware.

WIC1-2.1-EN-MAN WIC1 119



3 Hardware
3.12.1.4 Menu Structure

Field settings

Usually the second commissioning step: Configure the

i

Field Para properties of the field, for example:
(o]
g B B [T:“:Hj—> » Nominal frequency, current
S  CT ratios

Protection Parameters

ague®

All protection settings, which are related to a specific

Protection Para || protection function, can be found here in various sub-
g menus.
.3 o [Ftﬂj—»
I Service
——
E-— This menu branch contains some special functions:
Service

¢ Force a WIC1 restart.

—— W
WIC1_ZAS

HBI:?:IEE:’—>

¢ Force a trip command.

¢ Force a reset of all settings to their factory defaults.

e Force a temporary transition of the WIC1 into the
backup protection mode (for testing purposes).
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3.12.1.5 Parameter Changes - “OK” key

Whenever setting values are being modified the key »« « is used (which is also

called »OK« or »Enter« key for the sake of simplicity). This makes the device accept the
new value. But note that for modifying one value, the »« « key must be pressed a second
time: When pressing »< « for the first time, the new value is stored temporarily. Only after
it has been pressed for a second time, the new value (and all other changed values) get(s)
activated. This way it is possible to prepare a lot of settings changes, and only after all
changes have been made consistent and as required for the (new) protection concept they
can be activated all at once.

NOTICE!

supplied by the CTs. A sag of the supply might result in losing all parameter changes that

' Make sure that WIC1 and DiggiMEC are sufficiently supplied, especially when both are
have not been transferred to the WIC1 yet.

For example, let us assume we want to modify
the value of »IG>> . Mode«.

This setting can be found in the [Device
planning / Projected Elements] menu branch
(which can be seen, for example, in the
Reference Manual). The purpose of the
parameter is to activate (or deactivate) the
protection function »IG>>« (i. e. the 2Nd stage
of the Ground Overcurrent protection).

Use the arrow keys »V¥«, » A« to select Device
planning menu branch, then »p« to enter it.

In the same way, select and enter the

Devi lannin : .
€VIcE pia 9 (sub-)menu item Projected Elements.

WIC1 + DiggiMEC
Projected Elements

RESET w

Then press »V¥«, » A« repeatedly, until the

w required setting appears highlighted on the

i = Press »p-« to enter the Edit Mode for this
12/11>.Mode 4 particular setting.
- -}

RESET A ¢
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Enter Password

Password:

X % X X%

d|G>>.Mode
use

Session

Activate changed settings?
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You are asked for the password.

On the DiggiMEC panel, the password is
entered the same way as any numerical

setting value, i. e. via navigation keys »««, »p
« for the position (= selection of the position/
digit within the password) and »V¥«, » A« for
increasing/decreasing the digit. The Enter

key »< « confirms t