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Trademarks

All brand or product names used may be trademarks or regis-
tered trademarks of their respective holder.

Disclaimer

We have checked the contents of this publication and every
effort has been made to ensure that the descriptions of both
hardware and software are as accurate as possible. However,
deviations from the description cannot be completely ruled
out, so that no liability can be accepted for any errors or
omissions contained in the information given. The data in this
manual are checked regularly and the necessary corrections
are included in subsequent editions. We are grateful for any
improvements that you care to suggest.

Copyright

No part of this document may be reproduced, transmitted or
disclosed in any form or by any means without express per-
mission. Any duplication is a violation of the law and subject to
criminal and civil penalties. All rights reserved in the event of a
patent award or utility model registration.

Warranty

The contents of this manual are not part of, nor do they affect,
any existing contract, commitment or legal relationship. All
obligations to which Siemens is subject are detailed in the
relevant sales contract which also contains the full warranty
specifications. This system manual does not limit or extend
the terms of warranty as specified in the sales contract.

Technical specifications may be altered without prior
notice.
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The following does not represent a complete list of all
the safety measures required for the operation of the
equipment (device, module) as certain operating
conditions may necessitate further measures.

A\

Warning

During the operation of electric equip-
ment, certain parts of the equipment will
always be subject to dangerous voltages.
Improper use can cause serious personal
injury or material damage.

® Before setting up any electrical con-
nections, the PE terminal of the
equipment must be correctly earthed.

e All parts of the circuit linked to the
power supply may be subject to dan-
gerous voltages.

® Equipment (capacitor storage) can still
be subject to dangerous voltages
even after the supply voltage has
been disconnected.

® QOpen operation of current trans-
former circuits is not permitted.

® The threshold values specified in this
manual, i.e. operating instructions,
must not be exceeded; this also
applies to testing and commissioning.

® Only competent persons are per-
mitted to operate this equipment. In
order to ensure the trouble—free and
safe operation of this equipment, it is
essential that it is properly trans-
ported, as well as correctly stored,
assembled, operated and maintained.

These instructions cannot provide detailed informa-
tion on all product types or cover every conceivable
method of assembly, operation or maintenance.

If you require any further information, or if you experi-
ence any problems not dealt with in detail in the sys-
tem manual, please contact your local Siemens dealer
for assistance.

Competent persons are persons who are familiar
with the installation, assembly, commissioning and
operation of the product and who have the relevant
qualifications, such as, e.g.

e Training or instruction, i.e. authorization to switch
electric circuits and devices/systems on and off,
as well as disconnect, earth and mark said equip-
ment in accordance with standard safety require-
ments.

® Training or instruction in the maintenance and im-
plementation of appropriate safety equipment in
accordance with standard safety requirements.

® First Aid training.

CE Declaration of Conformity

The product is herewith confirmed to comply with the
requirements set out in the Council Directive on the
Approximation of the Laws of the Member States
relating to Electromagnetic Compatibility
(89/336/EEC) and the use of electrical equipment
within certain voltage limits (the Low Voltage Direc-
tive 73/23/EEC).

This conformity has been tested by SIEMENS AG in
accordance with article 10 of the Directive which
complies with the basic specifications of EN 50081
and EN 50082 for the EMC Directive and the basic
specifications of EN 60255-6 for the Low Voltage Di-
rective.

The device has been developed and manufactured for
industrial use to EMC standards.

The evaluation has been carried out in accordance
with the international standards of the IEC 255 series
and the national standards DIN 57 435 / Part 303
(corresponds to VDE 0435 / Part 303).
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1 Introduction

1.1 Application

The numerical line differential protection 7SD600 is a
fast and discriminative short—circuit protection for ca-
bles and overhead lines of all voltage levels, irrespec-
tive of the method of neutral-point connection.

For example, it is particularly suited for short lines
where the reach of a distance protection cannot be
set small enough, or for meshed industrial and reticu-
lation networks. It can be implemented no matter
how short the line. A current transformer, but not a
voltage transformer, is required at each end of the
line.

A significant advantage of the differential protection is
that, in the event of a short circuit, it trips and imme-
diately disconnects, no matter where the short circuit
occurs within the protected zone. The current trans-
formers at both ends define the protected zone. It is
this strict zone definition which produces the ideal
discrimination typical of the differential protection
principle. It also means that it is not necessary to de-
lay the trip command as is usually the case with
time—graded protection systems.

The complete setup requires a 7SD600 device and a
4AM4930 summation transformer at each end of the
protected line. In order for the devices to work toge-
ther, a symmetrical pilot wire pair is required between
the two stations.

For the protection to function properly, the pilot wires
must be healthy. For this reason, we always recom-
mend pilot wire monitoring. This can disable the diffe-
rential

protection (optional) if a fault is detected on the trans-
mission link and outputs a corresponding indication.

O—— &
4AM4930
Pi!ot_
wire palr
max. 12 km
-y B
4AM4930
O—I— &

Figure 1.1 Line differential protection 7SD600 for operation with
two pilot wires, block diagram

In cases where a transformer is connected directly to
a cable or overhead ling, i.e. without a circuit-breaker,
current transformers should be installed at the trans-
former terminal, and the 7SD600 connected solely as
a line protection. The integrated stabilization with the
second harmonic in the differential current implies
that, that a transformer may, in principle, be included
in the protected zone of the 7SD600, however, it
does not offer the level of sensitivity provided by a
transformer differential protection.

In addition, this arrangement causes a delay of the
tripping time for the 7SD600.

Siemens AG [Uanuary 1999
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During a system fault (short—circuit in the protected
zone), the instantaneous values of the measured si-
gnals are stored in the device for a maximum period
of 5 s and are subsequently available for fault analy-
sis. For this purpose, the 7SD600 is equipped with an
RS485 interface with bus—capability so that, with the
DIGSI 3 operating program, user—friendly operation as
well as convenient and clear fault recording and eva-
luation is possible. The interface is also suited for
operation through a modem connection.

1.2 Features

® Numerical device with powerful 16-bit micropro-
cessor system;

® Complete numerical measured value processing
and control, from the sampling and digitization of
measured variables through to the trip decisions
for the circuit-breaker;

® Complete galvanic and interference—free isolation
of the internal processing circuits from the measu-
ring, control and supply circuits of the station and
the pilot wires by means of screened measured
value transducers, binary in and output modules
and DC converters;

e Self-contained measuring unit for each line end;
® | ow demands on the current transformer;

® Comprehensive additional functions (see section
1.3);

® Continuous calculation and display of operational
measured values at the front of the device;

Both hardware and software are constantly monitored
in the device so that faults are detected and indicated
immediately. This ensures an extremely high level of
reliability and availability.

The device cannot operate in conjunction with 7SD24
or 75D502 but must always be implemented in pairs.
The previously used summation transformer 4AM49
can continue to be used if the device used to replace
a 75D24.

® Simple operation via integrated keypad and display
panel or via connected PC with DIGSI 3;

e Storage of fault events and instantaneous values
for disturbance recording;

® Data exchange with remote station via a symme-
trical pilot wire pair; thus enabling implementation
of existing pilot wires;

e Communication with central control and storage
device via serial interface;

e Connection to fiber optic cable via external
RS485/opt. module

e Continuous monitoring of signal path and measu-
red signals, as well as all device hardware and
software;

® Simple installation and commissioning, integral
commissioning aids;

® |ow maintenance.

Siemens AG [Uanuary 1999
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1.3 Functional scope

The numerical line differential protection 7SD600 of-
fers the following functions:

Differential protection

Absolutely discriminative protection for all kinds of
short circuits in earthed, isolated-neutral or reso-
nant—earthed systems,

Stabilization against current transformer transfor-
mation errors in the event of external short—cir-
cuits,

Additional dynamic stabilization in the event of dif-
ferent degrees of current transformer saturation,

Stabilization with second harmonic is possible,
thus enabling incorporation of a transformer or
compensation reactor,

In the event of single—end infeed, optional discon-
nection of only the infeed line end or, via the trans-
fer trip function, also at the non-infeed

line end,

Measured value transmission via a symmetrical
pair of pilot wires,

Compensation of pilot wire resistances necessary,
no computational adaptation of sensitivity

Continuous monitoring of pilot wires with a keyed
AF signal (optical)

Combination of differential protection—trip com-
mand with an overcurrent release is possible,

The differential protection—trip command can be
maintained until manual reset via a binary input or
local operation (Lockout function).

Direct and remote tripping
® Tripping of local CB by external signal with settable
delay and drop—off time,

® Tripping at the remote line end by an external si-
gnal, e.g. from a circuit-breaker failure protection
(version with pilot wire monitoring).

The functional scope also includes the following

® Continuous monitoring of the internal measuring
circuits, the auxiliary power supply, as well as all
protection hardware and software; thus increased
reliability,

® Measuring and test routines during normal load
operation, measurement of operational, differential
and stabilizing current,

® Event storage for the last three system faults (sy-
stem disturbances), with real-time tag,

® Data storage for disturbance recording:
thus fast fault analysis, detailed fault logging,

e Commissioning aids, such as connection check,
pilot wire resistance and angle measurement,

® Monitoring of differential current below the diffe-
rential protection pick—up value in order to detect
any interruptions in the current transformer cir-
cuits.

Siemens AG [Uanuary 1999
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2 Design

2.1 Models

All protection functions, including the converter, are
installed on a p.c.b. in double-height Eurocard format.
This p.c.b., combined with a locating plate (guide rail),
a connector (on the board) and a front panel, consti-
tute the device's plug—in module. This is installed in a
7XP20 housing. The studs on the locating plate, the
spacers on the p.c.b. and the shape of the connector
all serve to ensure that the plug-in module is cor-
rectly guided in the housing. The interior of the hou-
sing is un—lacquered and the electrical properties of
the housing material are such that it can carry out di-
scharging and shielding functions. The module is lin-
ked to the housing interior by means of contact
springs with a large contact area which establishes an
earth contact before the plug connecetion is made.
An unlacquered contact point is available on the hou-
sing, for the attachment of a copper band using two
earth screws to establish a low-resistance large area
contact.

The housing has protection class IP51, the terminals
have I1P21.

Three different housing models are currently availa-
ble.

® 7SDB00x—xBxxx— in housing 7XP20 with terminals
on the side of the housing for panel surface moun-
ting
The housing consists of a sheet-metal tube and a
connector with four holes on the rear plate for at-
tachment to the control panel.

All external signals lead to this connector on the
housing which latches onto the rear panel of the
housing and is directly connected to the screw
terminals (i.e. without intermediate wiring). Each
electrical connection has a screw terminal able to
accommodate a maximum of two ring—lugs. If pre-
ferred, up to two wires (different cross—sections
permitted) can be secured directly to the terminal

without ring—lugs. Only copper wires should be
used.

For dimensions, see Figure 2.1.

7SDB00x—*Dxxx— in housing 7XP20 with termi-
nals on top and bottom for panel surface moun-
ting

The housing consists of a sheet-metal tube, a rear
plate and two metal brackets for attachment to
the control panel or in the cubicle.

All external signals lead to two-tier screw termi-
nals which are located below and above on the
perforated covers. The terminals are consecutively
numbered from left to right on each tier.

For dimensions, see Figure 2.2.

7SD600%—*D**x— in housing 7XP20 with termi-
nals at the rear for panel flush mounting or cubi-
cle mounting

The housing consists of a sheet—-metal tube, a rear
plate and two metal brackets for attachment to
the control panel or in the cubicle.

All external signals lead to the connector (on the
housing) which latches into an opening on the rear
plate of the housing. Each electrical connection is
equipped with a screw terminal able to accommo-
date a maximum of two ring-lugs, and parallel to
that, a plug—in connection (crimp snap—on connec-
tor). Use of the screw terminals for the wiring is
recommended, as the plug—in connectors require
special tools. Only use copper wires.

For housing dimensions, see Figure 2.3.
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2.2 Dimensions

Figures 2.1 to 2.4 show the dimensions of the diffe- 7SDB00x—%Bxxx Housing for panel surface
rent models. mounting 7XP20 with terminals on the sides.

Rec. minimum distance to adjacent device
180 77 260

-

FanY
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moomoomoooomomomomom
WS J NNy RNy N Ny NNy NNy N WAy Ny Ry NNy N )

O O O 000000000000

300
280

lo 0 0 OO0 |

&
flU
0

B2 EE

100 55

A A Current inputs (terminals 1 to 6):
Insulated ring—lugs: for 6 mm studs
View A maximum outer diameter 13 mm
Type: e.g. PIDG from AMP
for conductor cross-sections from 2.7 to 6.6 mm?2.

Connecting point AWG 12 to 10
for earth

Stripped conductor directly: Cross—sections from 2.5 to 4.0 mmZ2:
AWG 13 to 11

o ( ® cable lugs required if using stranded wire

« I8 Max. stud torque: 3.6 Nm
Control terminals for stranded wire (terminals 7 to 31):
Insulated ring-lugs: for 4 mm stud

maximum outer diameter 9 mm
Type: e.g. PIDG from AMP
for conductor cross—sections from 1.0 to 2.6 mm?2.
AWG 17 1013
Stripped conductor: Cross-sections from 0.5 to 2.6 mmZ:
AWG 2010 13
cable lugs required if using stranded wire,
Max. stud torque: 1.8 Nm

Figure 2.1 Dimensioned drawing of 7XP20 for panel surface mounting with terminals on the sides (dimensions in mm)
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7SDB00%—xDx**x in housing for panel surface mounting 7XP20 with terminals at top and bottom
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scroll keys

248.2
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15| |70 |29.5 |
135 261.5

Max. 32 terminals with a connecting cable cross—section of max. 7 mm?2.

The housing must be mounted on the control panel using studs or M6 bolts.
If M8 studs are already present (e.g. if replacing a device), use slot nuts in
accordance with DIN 546.

Measurements in mm

Figure 2.2 Dimensioned drawing of 7XP20 for panel surface mounting with terminals at top and bottom
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7SDB004x—*Ex*x housing for panel flush mounting or cubicle mounting 7XP20

29.5 172

37

/ Mounting plate

266
244

AN\

Terminals

Section of control panel

Current inputs (terminals 1 to 6):

Screw terminal (ring—lug):

Parallel to this double flat-spring
crimp contact:

Max. stud torque:

for 6 mm studs

maximum outer diameter 13 mm

type: e.g. PIDG from AMP

for conductor cross—sections from 2.7 to 6.6 mm?
AWG 12 t0 10

for conductor cross—sections from 2.5 to 4.0 mm?
AWG 13 to 11
3.5 Nm

Control terminals (terminals 7 to 31):

Screw terminal (ring—lug):

Parallel to this, double flat-spring
crimp contact:

Max. stud torque:

for 4 mm studs

maximum outer diameter 9 mm

type: e.g. PIDG from AMP

for conductor cross—sections of 1.0 to 2.6 mm?2
AWG 17 to 13

for conductor cross—sections of 0.5 to 2.5 mm?2

AWG 20 to 13
1.8 Nm

L 75

70

71+2

TN

245 +1

0 5or M4

255.8+-0.3

o6

izt

7

YA/

7.3

a

\R\ﬁ@%{q *"

56 5+/—0.3

Figure 2.3 Dimensioned drawing of 7XP20 for panel flush mounting or cubicle mounting (dimensions in mm)
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2.2.1 Summation transformer 4AM4930

The summation transformer 4AM4930 is equipped
with screw terminals max. 2.5 mm2 and parallel 6.3
mm double flat spring contacts. 2 brackets are provi-
ded for mounting.

121
110 92
D
Gl H[ [[K] LMY
o &®
o
g w |ILb e
3 o X
= —t— T
75 |
64
| 64
A|B[C|D|E[F| Z
#'_'_'_ﬁ) LIG :LJ Rating
) ) plate
o | o -
o2 i ! e 8 Il e

Figure 2.4 Dimensioned drawing of the 4AM4930
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2.3 Order data

Table 2.1 Selection and order data

Numerical line differential protection

Nominal current; nominal frequency

20 mA; 50/60 Hz (without external summation transformer)

1 A 50/60 Hz; with external summation transformer 4AM4930-7DB
5 A 50/60 Hz; with external summation transformer 4AM4930-6DB

Order no.

o
N
w
=
o
=)

1
7SD600

»
»
»
>

g = o—s v
» [ e
>
=}
o
1
|
o
>
=}

Nominal auxiliary supply voltage
24, 48 V-

60, 110, 125V

220/250 V-/115 V~, 50/60 Hz

AR N—————>[]

Constructional details

in housing for panel surface mounting with terminals at the side

in housing for panel surface mounting with terminals at the top/bottom
in housing for panel flush mounting/cubicle mounting

mO W

Operating language
English — can be changed to German, Spanish

Functional scope

Differential protection

Differential protection, harmonic restraint

Differential protection, pilot wire monitoring, remote tripping

Differential protection, pilot wire monitoring, remote tripping, harmonic restraint

WN =0

Accessories

Copper connection cable

between PC (9-pin socket) and converter/protection device

Converter RS232 — RS485

with 2.5 m connection cable, PC adapter with plug—in power supply unit 110/220 V-
Converter full-duplex fiber optic cable — RS485

with 2.5 m connection cable, with auxiliary supply voltage 24 to 250 V- and 110/220
\ ~

Protection operating software DIGSI (stage 1)

Parameterization and operating software (German)

Min. requirements: MS WINDOWS V3.1, WINDOWS 95 or WINDOWS NT 4.0
Graphic evaluation program DIGRA

for visualization of fault recording in connection with DIGSI (German);

Min. requirements: MS WINDOWS V3.1, WINDOWS 95 or WINDOWS NT 4.0 and
DIGSI

Summation transformer 1 A, 50/60 Hz for 7SD600

Summation transformer 5 A, 50/60 Hz for 7SD600

7XV5100-2

7XV5700-0AA00

7XV5650-0AA00

7XS5120—0AA0

7XS5130-0AA0

4AM4930-7DB
4AM4930-6DB
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3

Table 3.1

Technical data

General device data

Current input circuits

Nominal current Iy

Nominal frequency fy

Thermal rating of current circuit

20 mA without summation transformer
1 or 5 A with external summation transformer

50/60 Hz parameterizable

continuous 2 x Iy

for10's 30 x I

for1s 100 x Iy
Auxiliary supply Nominal auxiliary DC voltagey_ | 24/48 V- 60/110/125 V- | 220/250 V-
voltage Permissible voltage range | 19 to 58 V- 48 to 150 V- | 176 to 300 V-

Auxiliary power supply
with integral converter

Superimposed a.c. voltage,
peak—-to—peak

Power consumption

quiescent
picked-up

Bridging time in the event of power
failure/short—circuit of the auxiliary supply voltage

Nominal auxiliary a.c. voltage Uy_

Permissible voltage ranges

<12 % at nominal voltage
<6 % at the voltage range limits

approx. 2 W
approx. 4 W

=50 ms (for Uy =110 V)
=20 ms (for Uy =24 V-)

115V~
88 to 133 V~

Command contacts
(Trip)

No. of relays

Contacts per relay

2 (marshallable)

2 or 1 make contact(s)

Switching capacity make 1000 W/VA

break 30 W/VA
Switching voltage 250V
permissible current continuous 5A

05s 30A

Signaling contact No. of relays 3 (2 marshallable)

Contacts per relay 1 CO contact
Switching capacity make 1000 W/VA

break 30 W/VA
Switching voltage AC/DC 250 V
Permissible current 5A

Binary inputs

Number
Nominal voltage range

Power consumption, picked-up

Operating points

for nominal voltages 24/48/60 V-

Urising
Ufalling

for nominal voltage 110/125/220/250 V- Uyising

Ufalling

3 (marshallable)
24 to0 250 V-

approx. 2.5 mA,
depending on operating voltage

adjustable via pluggable links
=17 V-

<8 V-

=74 V-

<45 V-
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Table 3.1

General device data

Serial interface

Standard
Test voltage

Connections

Transmission speed

isolated
RS485
3.5 kV-

via conductor to housing terminals, two lines
for data, 1 earthing cable, for connection of a
PC or similar device lines must be shielded,
shield must be earthed.

Pre—setting 9600 baud
min. 1200 baud; max. 19200 baud

Table 3.2

Mechanical details

Mechanical details

Housing
Dimensions

Weight
in housing for panel surface mounting
in housing for control panel/cubicle mounting

Protection class to EN 60529
housing
terminals

7XP20; see section 2.1

see section 2.2

approx. 4.5 kg
approx. 4 kg

IP 51
IP 21
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3.1

Table 3.3

Standards and Directives

Electrical tests

CE conformity,
regulations

The product is herewith confirmed to comply with the
requirements set out in the Council Directive on the
Approximation of the Laws of the Member States rela-
ting to Electromagnetic Compatibility (89/336/EEC) and
the Use within Certain Voltage Limits (73/23/EEC). The
evaluation has been carried out in accordance with the
international standards of the

|[EC 60255 series and the national standard DIN 57
435/Part 303.

The device has been developed and manufactured for
industrial use to EMC standards.

This conformity is the result of a test carried
out by SIEMENS AG in accordance with article
10 of the Directive which complies with the
basic specifications of EN 50081 and EN 50082
for the EMC Directive and EN 60255-6 for the
Low Voltage Directive.

Insulation Tests
Standards: IEC 60255-5;
ANSI/IEEE C37.90.0

Voltage test (routine test), all circuits except auxiliary
supply voltage and RS485

Voltage test (routine test),
only auxiliary supply voltage and RS485

Surge voltage test (type test), all circuits Class llI

2.5 kV (rm.s. value), 50 Hz

3.5 kV-

5 kV (peak value), 1.2/50 us, 0.5 J, 3 positive
and 3 negative impulses at intervals of 5 s

EMC Tests for
Interference Immunity
(type tests)

|IEC 60255-6, IEC
60255-22

(International Product
Standards)

EN 50082-2 (Basic Speci-
fication)

DIN 57435 Part 303 (Ger-
man Product Standard for
Protection Devices)

High Frequency Disturbance Test
|IEC 60255-22-1, VDE 0435 Part 303; Class Il

Static Electricity Discharge
|EC 60255-22-2; IEC 61000-4-2; Class llI

Radiated HF Field Interference, Unmodulated
IEC 60255-22-3 (Report); Class IlI

Radiated HF Field Interference, Amplitude—-Modulated
IEC 61000-4-3; Class I

Radiated HF Field Interference, Pulse-Modulated
IEC 61000-4-3/ENV 50204, Class Il

Fast Transient Interference/Burst
|IEC 60255-22-4; IEC 61000-4—4; Class IlI

Conducted High Frequency, Amplitude—-Modulated
|EC 61000-4-6; Class Il

Magnetic Field with Power Engineering Frequency
IEC 61000-4-8; Class IV; IEC 60255-6;

2.5 kV (peak); 1 MHz; 7 = 15 us; 400 impulses
per s; test duration 2 s

4/6 kV contact discharge; 8 kV air discharge;
both polarities; 150 pF; R = 330 Q

10 V/m; 27 to 500 MHz

10 V/m; 80 to 1000 MHz; 80 %;
1 kHz

10 V/m; 900 MHz; repetition frequency 200 Hz;
ED 50 %

2 kHz; 5/50 ns; 5 kHz, burst duration = 15 ms;
repetition rate 300 ms; both polarities;
Ry =50 Q, test duration 1 min

10 V; 150 kHz to 80 MHz; 80 % AM; 1 kHz

30 A/m; continuous;
300 A/m for 3 s; 50 Hz; 0.5 mT

Further EMC Tests for
Interference Immunity
(type tests)

Oscillatory Surge Withstand Capability
ANSI/IEEE C37.90.1

Fast Transient Surge Withstand Capability
ANSI/IEEE C37.90.1

Radiated Electromagnetic Interference
ANSI/IEEE C37.90.2

Damped Vibration
similar to IEC 61000-4-12

2.5 to 3 kV (peak); 1 to 1,5 MHz, damped
wave; 50 impulses per s; duration 2 s;
R; = 150 to 200 @

4 to 5 kV; 10/150 ns; 50 impulses per s; both
polarities; duration 2 s; R; = 80 Q

3.5V/m; 25 to 1000 MHz;

2.5 kV (peak, alternating polarities);
100 kHz, 1, 10 and 50 MHz, damped wave;
R =50Q
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Table 3.3

Electrical tests

EMC Tests on

Emitted Interference

EN 50081-* (Basic Speci-
fication)

Radio Interference Voltages on Lines, only auxiliary
supply voltage, EN 55022, DIN VDE 0878 Part 22, IEC
CISPR 22

Interference Field Strength
EN 55011, DIN VDE 0875 Part 11, IEC CISPR 11

150 kHz to 30 MHz, Limit Class B

30 to 1000 MHz, Limit Class A

Vibration and Shock
Stress during
Stationary Use

IEC 60255-21-1, IEC
60068-2

Vibration
IEC 60255-21-1, Class |l
IEC 60068-2-6

Shock
IEC 60255-21-2, Class |

Vibration during Earthquake
IEC 60255-21-3, Class 1

IEC 60068-3-3 hor. axis

vert. axis

Sinusoidal

10 to 60 Hz, +0.075 mm amplitude; 60 to 150
Hz; 0.5 g acceleration; frequency sweep 1 oc-
tave/min; 20 cycles in 3 axes vertical to one
another

Semi-sinusoidal
Acceleration 5 g, duration 11 ms, per 3 shocks
in both directions of the 3 axes

Sinusoidal
1to 8 Hz: +3.5 mm amplitude
8 to 35 Hz: 1 gacceleration

110 8 Hz: +1.5 mm amplitude
8 to 35 Hz: 0.5 g acceleration

Frequency sweep 1 octave/min
1 cycle in 3 axes, vertical to one another

Table 3.4

Mechanical tests

Vibration and Shock Vibration Sinusoidal
Stress during Transport |IEC 60255-21-1, Class I 5to 8 Hz: +7.5 mm amplitude; 8 to 150 Hz: 2
IEC 60255-21, IEC IEC 60068-2-6 g acceleration; frequency sweep 1 octave/min:
60068-2 20 cycles in 3 axes, vertical to one another
Shock Semi-sinusoidal
IEC 60255-21-2, Class 1 15 gacceleration, duration 11 ms, per 3 shocks
IEC 60068-2-27 in both directions of the 3 axes
Bump Semi-sinusoidal
IEC 60255-21-2, Class 1 10 g acceleration, duration 16 ms, per
|IEC 60068-2-29 1000 shocks in both directions of the 3 axes
Table 3.5 Climatic Stress
Climatic Stress Limit temperature during operation -20to +70 °C
EN 60255-6 (recommended) -51to +55 °C (Readability of display
|IEC 60255-6 . g o may be impaired
VDE 0435 Part 303 during storage 25 to +55 °C upwards of 55 °C)
during transport -251t0 +70 °C

Storage and transport with works packaging!

Humidity stress during operation

Yearly mean <75 % relative humidity, on
56 days in the year up to 95 % relative humi-
dity, moisture condensation not permissible

We recommend that the devices are installed so that they are not subject to direct sunlight and strong fluctuations in temperature
which could lead to moisture condensation.
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3.2 Operating conditions

The protection device is designed for industrial use,
i.e. for installation in conventional relay rooms and
stations so that, if correctly installed, electromagne-
tic compatibility (EMC) is ensured. The following is
also recommended:

® (ontactors and relays which operate within the
same cabinet or on the same relay board as the
digital protection equipment must always be fitted
with suitable suppression filters.

® |n the case of switchgear > 110 kV, external con-
necting leads should be used with a shielding
which is earthed on both sides and has a current
carrying capacity. As a rule, no special measures
are required for medium-voltage switchgear.

® The shield of the RS485 line must be linked with
earth potential.

® Never remove or plug in individual modules when

live. Once removed, some devices are still electro-
static sensitive; please ensure compliance with
ESD regulations (for electrostatic sensitive devi-
ces) when handling. There is no danger when the
devices are properly installed.

A Warning

The device is not designed for imple-
mentation in residential buildings as de-
fined in the Standard EN 50081.
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3.3

Table 3.6

Line differential protection

Line differential protection

Setting ranges

Current threshold |1 (release with local current)
/N line

0.00 to 1.50 (step 0.01)

Differential current I/IN line 0.05 to 2.50 (step 0.01)

Delay time T 0.00 to 60.00 s (step 0.01 s)
Response characteristics see Figure 3.1

Stabilization with 2nd harmonic PENVUEN 10t0 80 %

Resetting ratio

approx. 0.7 - pick-up value (lstzp = 0)

All current values refer to symmetrical current with standard connection.

Operating times

Pick—up time for two-sided infeed
with 4 x setting value

Reset time

approx. 20 to 28 ms without stabilization by
2 harm

approx. 32 to 42 ms with stabilization by
2 harm

approx. 35 ms

Tolerances with pre-settings
under reference conditions

Local current threshold

Differential current

+3 % of set value, min 0.02 - Iy

+5 % of set value, min 0.02 - Iy

Influencing variables Auxiliary supply voltage in range <1 %
0.8 = Uy/Upny =-1.15 <1 %/10K
Temperature in range 0°C = Ogmp <40 °C 49
Frequency in range 09 =< f/fiy=1.1
Pilot wires Number 2

Asymmetry of pilot wire pair at 800 Hz

Maximum loop resistance

Permissible induced longitudinal voltages
for direct connection with pilot wire

for connection via isolating transformer

preferably symmetrical telephone wire pairs
with 73 Q/km loop resistance and 60 nF/km
capacitance

max. 1073

1200 Q

=1.2 kV, but max. 60 % of the test voltage of
the pilot wires

>1.2 kV, but max. 60 % of the test voltage of
the pilot wires and max. 60 % of the test vol-
tage of the isolating transformer

Pilot wire monitoring and
transfer tripping (order option)

Monitoring signal
Delay of fail signal
Operating time of transfer tripping

Prologation of transfer trip signal

2000 Hz, pulse code modulation
1t060s (step 1)

approx. 65 ms

0.00 to 5.00 s (step 0.01 s)
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it
INLtg
T | L. Slope?/3
Tripping
3 Slope'/3
2 1 Setting Ipjrrs
1
-
-
-
//
T T T |
1 2 5 6 9 lst&
25 fixed N line
fixed
lgiep = 01 + 120
|stab = D1D+ DzD
I = Current at local line end, positive when flowing into line
Iy = Current at remote end, positive when flowing into line

INline = Nominal current of line

Figure 3.1 Stabilization characteristic of the differential protection (shown for pre-settings)
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3.4 Remote tripping

Table 3.7 Remote tripping

Tripping of the remote line end only available for devices with pilot wire monitoring

Setting ranges

Prolongation time for transmission to remote
station

Delay time of the received signal from remote
station

Prolongation time of the received signal from
remote station

0.00 to 60.00 s (step 0.01 s)

0.00 to 60.00 s (step 0.01 s)

0.00 to 60.00 s (step 0.01 s)

Tolerances

Delay time/reset delay time

1% or 10 ms

Operating time

Transmission time without delay

approx. 80 ms

3.5 Lockout function

Table 3.8 Lockout function

Hold trip command

for differential protection and remote tripping

until resetting

Reset

via binary input and/or local operation

3.6 Additional functions

Table 3.9 Additional functions

Operational measured values

Operating currents
Measuring range

Tolerance (I4)

L1 Ip; Tgitf Istan
0 to 240 % Iy

3 % of nominal value or of
measured value

Fault event recording

Storage of last 8 faults

Time tagging

Resolution for operational events
fault events

Max. time deviation

1s
1Tms

0.01 %

Fault analog value storage
max. 8 faults

Storage time (from start or trip command)

Max. length per recording Trnax
Pre—fault time Tore
Post—fault time Toost

Sampling rate at 50 Hz
Sampling rate at 60 Hz

Max. of overall 5 s, pre and post
fault settable

0.30 t0 5,00 s (step 0.01 s)
0.05 to 0.50 s (step 0.01 s)
0.05 to 0.50 s (step 0.01 s)

1 instantaneous value per ms
1 instantaneous value per 0.83 ms

Circuit-breaker test

by test tripping
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3.7 Summation transformer 4AM4930

i

Figure 3.2 Summation transformer 4AM4930

Table 3.10 Power consumption in the current
circuit for standard connection
L1-L3-E (Figure 5.3) relating to
through nominal current
(device 75D600 is in operation)
In phase (VA)
I, L1 |L2 |L3
Single—phase, approx. 22 (1.3 |17
1A
Three—phase symmetrical, approx. 0.6 [0.2 |0.35
Single—phase, approx. 35 15122
5A
Three—phase symmetrical, approx. 0.7 {02 |05

Table 3.11 Summation transformer 4AM4930
Connections 4AM4930 - 7DB 4AM4930 - 6DB

Nominal current AtoM 1A 5A

Number of turns

® Primary windings A-B 5 1
C-D 10 2
E-F 15 3
G-H 30 6
I-K 30 6
K-L 30 6
L-M 60 12

e Secondary windings Y-Z 1736 1736

Thermal rating

o Continuous current in amperes A-B 4.5 20
C-D 4.5 20
E-F 4.5 20
G-H 4.5 20
I-K 1.2 6.5
K-L 1.2 6.5
L-M 1.2 6.5
Y-Z 0.2 0.2

Nominal current, secondary Y-Z 20 mA 20 mA

for standard connection in accor-

dance with Figure 4.2 and with

3—-phase symmetrical current

Siemens AG [Uanuary 1999



3-10 Siemens AG January 1999



Method of operation

Numerical line differential protection SIPROTEC 7SD600 V3.0 — System manual

Order no. E50417-G1176-C069-A1

4

4.1

Method of operation

Overall function

The numerical line differential protection 7SD600 is
equipped with a powerful 16-bit microprocessor
which enables full digital processing of all tasks, from
the acquisition of measured values through to trip
command initiation to the circuit-breaker.

Figure 4.1 shows the basic structure of the device.

In the case of symmetrical nominal current flow, the
summation transformer MT creates a single—phase
equivalent current of 20 mA from the currents coming
from the current transformer. Due to the unbalanced
number of turns of the input windings, with the ratio
of 2 :1: 3, each type of fault produces a defined sin-
gle—phase AC current which decisively influences the
protection functions of the device.

L1 L2 L3 MT 7SD600
I B I — _ _ _ _ _ _ _ ] -
. 2' ' Ra '
| Rb Pilot wire link
with remote end
3' | I la
. . ——d — -
I_ _l I e | Mi | '
- Al
N ElEINNE] LCD display
| H{H E ' (2x8 characters)
, g_FauIt , S
. ail signa
D | —uC ﬁ Operation L—] (not marshallable)
| —| |7 ~——"'" 5 indications
(marshallable)
L
. |y —
. . Al - d 4 LEDs
Setting via [ s '
control panel 4| E ' (marshallable)
4 &
| H— ==
fc 2 trip commands
[I (marshallable)
) 1
3 binary inputs - E/_
(marshallable)
: — Isolated serial interface ' PC
Power supply N . '
Figure 4.1 Hardware structure of the line differential protection 7SD600
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The transformers of the measurement input group Ml
transform the currents |y (summation current of local
line end) and I (pilot wire current) and match them to
the internal processing level of the device. As well as
the transformers providing complete galvanic and
low—capacitance isolation, filters are installed for the
suppression of interference. These filters are optimi-
zed for measured value processing in terms of band-
width and processing speed. The modified analog si-
gnals are passed to the analog input Al.

The analog input Al contains input amplifiers sample
and hold elements for each input, multiplexers, ana-
log/digital converters, as well as memory for the
transfer of data to the microprocessor.

The micro processor system not only controls and
monitors the measured signals, but also processes
the actual protection functions. These, in particular,
include the following:

e Filtering and conditioning of measured signals,

® Continuous calculation of values relevant for pro-
tection starting,

e (Calculation of tripping and stabilization currents,

® Frequency analysis of the measured signal diffe-
rential, recognition of current transformer satura-
tion and sequential faults,

® (Checking of pilot wires (devices with pilot wire
monitoring),

® |Interrogation of thresholds and timing sequences,
® Decision on trip commands,

e Storage and output of events and disturbance re-
cord data for fault analysis.

Binary inputs and outputs from and to the processor
are controlled by the input/output modules. This is
where the processor gets information from the sta-
tion (e.g. remote resetting) or from other devices. The
main outputs are trip commands to the circuit-brea-
kers, indications for the remote indication of impor-
tant events and states, as well as optical displays
(LED) and an alphanumeric display panel on the front.

Communication with the device is via an integrated
keypad and alphanumeric LCD display panel which
enables the input of all data required for operating,
such as setting values, station data, etc. These para-
meters can also be read out here, and after a system
disturbance, the relevant data for analysis can be read
off. A front serial operator interface also enables
communication via PC.

A suitably rated power supply feeds the described
function modules with the necessary +5 V. Short-
time interruptions of the supply voltage of up to

50 ms in the case of Uy = 110 V=, which can occur
in the event of short—circuits in the station’s DC sup-
ply system, are bridged by a DC buffer.
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4.2 Summation transformer 4AM4930

The summation transformer 4AM4930 combines the
secondary currents of the main current transformer
and transforms them to a secondary nominal current

L1 L2 L3

of 20 mA. Figure 4.2 shows the standard connection
of the 4AM4930.

Figure 4.2 Standard connection of summation transformer 4AM4930

The connection shown in Figure 4.2 results in a win-
ding factor W for the various types of fault with a ra-
tio relative to a three—phase symmetrical fault accor-
ding to table 4.1. The primary current | required to
produce the 20 mA secondary current which is deri-
ved from the reciprocal value of W is also shown.
Multiplying the setting values by these factors will
give you the actual pick—up value.

It is clear from the table that the line differential pro-
tection 7SD600 is more sensitive to single or double
earth faults than to short—circuits without earth. This
increased sensitivity is because the winding Ig (see
Figure 4.2), of the summation transformer, located in
the neutral conductor has the largest number of turns
so that the the earth current is input with the winding
factor 3.

to 7SD600
Table 4.1 Types of faults and winding factors
for standard connection L1-L3-E
Fault W W/ 3 I forip = 20 mA
L1-L2-L3 (sym.) e 1.00 1.00 x Iy
L1-L2 2 1.15 0.87 x Iy
L2-13 1 0.58 1.73 x Iy
L3-L1 1 0.58 1.73 x Iy
L1-E 5 2.89 0.35x Iy
L2-E 3 1.73 0.568 x Iy
L3-E 4 2.31 0.43 x Iy

Due to the difference in the number of primary turns
and the various taps on the winding, different connec-
tion are possible. Connections for double earth fault
preference, earth fault sensitivity, transformation ratio
matching, different summation ratios and other main
CT terminations (e.g. two—-phase connection may be
selected).
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If the connection is changed so that it no longer com- Figure 4.3 shows connection of the 4AM4930 to
plies with Figure 4.2, it must be noted that the same 2—current transformers (only for isolated—neutral or

connection must be used at both line ends, and that it  resonant-earthed system).
is essential to ensure compliance with the technical
data of the 7SD600 (e.g. thermal rating).

L1 L2 L3

to 7SD600

Figure 4.3 Connection of summation transformer 4AM4930 to 2—current transfor-
mers in isolated-neutral systems or systems which are not effectively
earthed.
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4.3 Line differential protection

The line differential protection 7SD600 operates ac-
cording to the current comparison principle. To
achieve this, a device must be installed at each end of
the protected line. The two 7SD600 devices must be
linked to one another by pilot wires. Thus, the diffe-
rential protection system comprises the two 7SD600
devices installed at each line end, a summation trans-
former and the pilot wires linking the devices.

4.3.1 Principle of differential protection
Differential protection is based on a current compari-
son which is why it is also known as current compari-
son protection. This utilizes the fact that, in the un-
faulted state, a line L (see Figure 4.4) carries the
same current I (dotted line) at both ends. The current
flows in at one side of the zone under consideration
and leaves again at the other side. A current diffe-
rence is a definite sign of a fault within the line. Provi-
ding they have the same ratio, the secondary win-
dings of the current transformers W1 and W2 at the
line ends can be linked to produce a closed electric
circuit with the secondary current i such that, in an
unfaulted state, a measuring element M in the cross
connection link carries no current. In the event of a
fault in the area defined by the current transformers,
the measuring element carries a current iy + ipwhich
is proportional to the fault currents I1 + I flowing in
from both sides.

The simple configuration shown in Figure 4.4 there-
fore ensures reliable operation of the protection in the

event of a short—circuit in the protected zone if the
fault current flowing is sufficient to pick-up the mea-
suring element M.

43.2 Stabilized differential protection

If external faults result in large currents flowing
through the protected zone, any transformation diffe-
rences in the saturation region of current transfor-
mers W1 and W2 will cause a differential current to
flow in the measuring element M which could cause
tripping. Stabilization prevents this type of protection
malfunction.

In the case of differential protection for protected
plants with two ends, stabilization is achieved by
using the sum of the magnitudes 1141 + II,l. This requi-
res the formation of

a geometrical sum at each line end and the formation
of the sum of the magnitudes of the currents flowing
at the two ends. This serves to define:

a tripping or differential current
Litt = Iy + 1ol

and a stabilizing current
Lstap = 41 + Il

lgiff in the tripping sense, while lsian OppoOses this. The
processing of these currents is described in section
4.3.4.

; | I I I ;
Station 1 e 1 L 2 - Station 2
W1 f— 11+12% " w2
i i
D —
I ip

Figure 4.4 Basic principle of differential protection
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433 Formation of measured values for line
differential protection with two pilot

wires

Figure 4.5 shows the differential current measure-
ment with two pilot wires and measurement of three
currents at each end

I, is the local line current,

I, is the current flowing through the pilot wire
loop.

The tripping and stabilizing quantities are determined
as follows from the measured currents by taking into
account the device—-internal resistances R; and Ry and
the loop resistance of the pilot wires Ry (set on the
device):

The voltage drops in the dotted loop are summated
as follows

(I1-L)-Rp—Ii- (Ry/2 + Ry) +
(12 _la) N Rb_la . (Rx/z + Ra) =0

11 _ station 1

For the sake of simplicity, the following shall apply:

R, =R
Ry/2 + Rz =x-R

This results in the following loop equation
I -1 - R-2-I;-x-R+(Ip-13)-R=0
Cancelation of R and rearranging produces
L+I)-2-I;-(1+x)=0

(reference resistance)
(longitudinal resistance)

or
L+DL=2-11+x- 14

This is the differential current. In order to determine
the stabilizing current, the current at the remote line
end is required. The following applies

L=l+DL)-11=2-01+x -1 - 14

Thus, all the quantities required for the differential
protection are available:

Lysg=01 +LO= 2 (1 +x) - 1,0
Istab=|11|+|12D= [11|+|2-(1 +X)-la—l1[|

Station 2 ,.2

w2

Figure 4.5 Differential protection with two pilot wires — flow chart
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43.4 Measured value processing

The differential and stabilizing current are determined
from the sampled values of the currents. The diffe-
rential current is filtered to pass the fundamental
wave in order to suppress DC components and higher
harmonics. The fundamental frequency component of
the differential current and the rm.s. value of the sta-
bilizing current are calculated for the evaluation.

To explain the method of operation, three important
states with ideal measured values are looked at:

1. Through—current with healthy line or external fault:

I, flows out of the line, i.e. I = -I4;
and |12| = |l1|

Lyitr = Iy + Il =1L =141 = 0

Istab = |l1| + |12| = |11| +|l1| =2. |l1|

No tripping quantity (lgiff = 0); the stabilization
(Istab) corresponds to double the through—current.

2. Internal short—circuit, infeed from both sides with
e.g. equal currents:

I, = I then applies; as well as Il = 114l

Lyit = Iy + Il = 11y + Iyl = 2 - 141

Istab = |l1| +|12| = |l1| +|L|| =2. |l1|

Tripping quantity (lgiff) and stabilizing quantity (lsiap)

are of equal magnitude and correspond to the
overall through fault current.

3. Internal short—circuit, infeed from one side only:

The following then applies Io = 0
Lits = II7 + Lol = 117 + Ol = 1141
Istap = 41 +1Iol = 141 + 0 = 114l

Tripping quantity (lgiff) and stabilizing quantity (Istap)
are of equal magnitude and correspond to the sin-
gle—end through fault current.

Thus, in the case of an internal fault; Igiff = Istap- The
locus curve for internal faults in the tripping diagram
(see Figure 4.6) is represented by a straight line with
a 45° inclination. Figure 4.6 shows the overall stabili-
zation characteristic of the 7SD600. The "a" segment
of the characteristic represents the sensitivity thres-
hold of the differential protection. Segment "b” consi-
ders current proportional measuring errors resulting
from transformation errors in the current transfor-
mers, summation CTs and input CTs of the device. In
the high—current range, where current transformer
saturation may occur, segment “c"” provides more
stabilization. A further, special method of handling
current transformer saturation (additional stabilization)
is described in section 4.3.5.

The differential protection locates the determined cur-
rents lgits and lsigp In the stabilization characteristic as
shown in Figure 4.6. If these quantities correspond to
a point within the tripping zone, tripping occurs if the
local current exceeds a minimum value (local current
threshold, see section 4.3.7).

Slope?/5 Slope/3
lgite . \
NI Fault characteristic Tripping Blocking \
c
3 -
Parameter
2 -1 10I-DIF>
Additional
1 — stabilization
- 7
- - 7
—— - \\\m
T T T 1 T T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 13 14 — Istab
25 i IN i
ixed ine
fixed
Figure 4.6 Stabilization characteristic of the differential protection
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435 Additional stabilization in the case of

current transformer saturation

The saturation of the current transformer in the case
of high fault currents and/or long system time con-
stants is of practically no significance for an internal
short—circuit (on the line to be protected), as the error
in the measured value affects the differential current
and the stabilizing current in equal measure. The fault
characteristic in Figure 4.6 in general, also applies
here. Naturally, the secondary current must at least
exceed the pick—up threshold of the 10I-DIF> para-
meter (segment “a” in Figure 4.6), as well as the cur-
rent threshold (in accordance with section 4.3.6).

In the event of an external fault causing a high pas-
sing fault current, current transformer saturation, par-
ticularly when of different levels at the two line ends,
can simulate a significant differential current which, if
the operating point Igiff/lstap 1S IN the tripping area of
the stabilization characteristic (Figure 4.6), would lead
to false tripping unless special measures are taken.

7SD600 is equipped with a saturation detector and
initializes corresponding stabilizing measures. The
saturation detector functions dynamically in the area
designated "Additional stabilization” in Figure 4.6.

Current transformer saturation during external faults,
is recognized by the fact that initially a large stabilizing
current is present, which is located in the area desi-
gnated as "Additional stabilization” in Figure 4.6. On
the other hand, the operating point immediately fol-
lows the fault characteristic during an internal fault, as
the stabilizing current hardly exceeds the differential
current. The saturation detector reaches its decision
within a quarter period. The indication “B.DIFS” (Fno.
3024) is then generated which indicates high—current
external faults.

If an external fault is recognized, the differential pro-
tection is blocked for a maximum of 1 second when
the differential current subsequently moves into the
tripping area. However, this blocking is canceled as
soon as the operating point of the currents is in a
steady—state position, i.e. for more than two periods,
close to the fault characteristic. This enables fast re-
cognition of sequential faults on the line to be protec-
ted.

4.3.6 Local current threshold

The line differential protection 7SD600 has a local cur-
rent threshold. This represents an additional criterion
for tripping and combines the differential protection
trip command with an overcurrent criterion.

The current threshold is independent of the threshold
for the differential current (segment "a” in Figure 4.6)
and can also be set independently (parameter
"1011>Frg”). If only the differential protection criteria
must be used, the threshold must be setto "0".

The local current threshold may cause single—ended
tripping at the infeed end in the event of internal
short—circuits, when there is not infeed from both
ends. However, the 7SD600 also enables both-sided
disconnection via the transfer trip function (see sec-
tion 4.4), provided that the device is equipped with
this function (see section 2.3 order data).

4.3.7 In-rush stabilization with second

harmonic

In cases where a transformer is directly connected to
a line, it is possible to select an in—rush stabilization
with the second harmonic (parameter “10 2HARM”).
The amount of second harmonic required to activate
the stabilization can be set under parameter “10
Harm2%". The ratio between the second harmonic
and the fundamental component of the differential
current is compared with the set parameter value.

If the limit is exceeded, the differential protection is
blocked (the indication “B.DIFEH” (Fno. 3026) is gene-
rated).

This blocking is canceled as soon as the differential
current exceeds a threshold value (parameter “10
Harm2I”). The stage”10 Harm2I”only works in this
context and is not a tripping stage.

If the in—rush stabilization function is activated, the
differential protection is delayed by approx. 10 to 15
ms to enable evaluation of the stabilization with the
2nd harmonic and to generate the blocking indication.
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4.3.8 Starting, blocking and tripping logic

As soon as the fundamental component of the diffe-
rential current reaches 85 % of the set value (parame-
ter "10I-DIF>") and the local current threshold (para-
meter "10I1>Frg”)is exceeded, protection start is
recognized (indication "Dev.Sta”, Fno. 501,
"DIF.GS”, Fno. 3022).

In special applications, it may be desirable to slightly
delay the protection trip command. To this end, an
additional delay can be set (parameter “10T Del”).

A blocking function is provided by the differential
current monitoring “Spill Current”. There is a mo-
nitoring threshold (parameter "10I-SpC”) for the
differential current which is typically set smaller than
the rated line current. If this threshold is exceeded
for a set time (settable in the range from 5 to 60 s),
(parameter “10I-SpC”), an indication “B.DIF D” Fno.
3030 is output and the differential protection is blok-
ked (starting is suppressed). The blocking is canceled
as soon as the differential current drops below this
threshold. A hysteresis of 5 percent is provided.

This monitoring detects circuit-interruptions between
the summation transformer and the main CT during
normal operation, and prevents an unwanted trip if
the test switch is accidentally opened at only one end
of the line.

The device is fitted with a Lockout function that can
be enabled via parameter “01 L.Out”. With this func-
tion, the trip command issued by one of the protec-
tion functions (diff. protection, transfer trip, remote
trip), does not reset when the starting drops off or
after a delay time, but is stored permanently.

Failure of the auxiliary supply voltage also leads to a
renewal of the TRIP command. This lockout state is
signaled and can be marshalled to the LED (indication
"Lockout