SIEMENS

Numerical Time Overcurrent Protection Relay GO

with Thermal Overload Protection, Earth Fault Protection, Auto—R ure,
and Directional Option

7SJ512 v32 ¢

Instruction Manual Order\®o—e1176—c102—4
o Jo ! e B Bl sl ot e A @
=ffrfefufmf Jr K -

lllustration of the numerical overcurrent time protection 7SJ512 (in housing for surface mounting)

© Siemens AG 1995; 2000



7SJ512v3 Conformity

SIEMENS

€

Conformity

directive 73/23 EEC).

Conformity is proved by tests that had been performed accordin ofthe Council Directive in accor-
dance with the generic standards EN 50081 -2 and EN 50082— r directive) and the standards EN
60255-6 (for low-voltage directive) by Siemens AG.

The device is designed and manufactured for application j &trial environment.

ndards of IEC 60255 and the German stan-
part 303).

The device is designed in accordance with the int
dards DIN 57435 part 303 (corresponding to VDE
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NOTE:

This instruction manual does not purport to cover all
details in equipment, nor to provide for every possi-
ble contingency to be met in connection with instal-
lation, operation or maintenance.

Should further information be desired or should par-
ticular problems arise which are not covered suffi-
ciently for the purchaser's purpose, the matter
should be referred to the local Siemens sales office.

The contents of this instruction manual shal -
come part nor modify any prior or existing agree-
ment, commitment or relationship. The con-
tract contains the entire obligations of Siemens. The
warranty contained in the contract betwgen the par-

ties is the sole warranty of Siemens. Any statements
contained herein do not credte warranties nor
modify the existing warrN
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Introduction

1 Introduction

1.1 Application

The 7SJ512 is used as definite time overcurrent pro-
tection or inverse time overcurrent protection for
overhead lines, cables, transformers, and motors in
high voltage distribution systems with infeed from
one single end or radial feeders or open ring feed-
ers. Itis also used as back-up protection for compar-
ison protection such as line, transformer, generator,
motor, and busbar protection. The treatment of the
system star point is of no concern.

For use in systems with infeed from both sides, on
ring feeders as well as on parallel lines or transform-
ers with infeed from one side, a directional measur-
ing supplement for all types of faults can be ordered
optionally.

The four stage time overcurrent protection (2 time
current stages for each of phase currents and earth
currents) is supplemented by additional functions
such as single- and multi-shot automatic reclosure
(for overhead lines), highly sensitive earth fault pro-
tection (for isolated or compensated networks as
well as for high-resistance earth faults in earthed net®
works), inrush stabilization (for use on transformer:
feeders). An integrated thermal overload protection
is incorporated for use in cable networks or on trans-
formers or machines.

Aspecial time stage is suitable for breaker failureide-
tection.

Throughout a fault in the networkthe magnitudes of
the instantaneous values are stored¥or a period of
max. 5 seconds and are available fer subsequent
fault analysis.

Continuous monitoringyof thefmeasured values per-
mits rapid annunciation ofyfaults in the measuring
transformer circuits. Continuous plausibility moni-
toring of the internalymeasuyred value processing cir-
cuits and monitoring ofithe auxiliary voltages to en-
sure that they remain within tolerance are obviously
inherent features.

Serial interfaces allow comprehensive communica-
tion with ether’digital control and storage devices.
For data transmission a standardized protocol ac-
cordingito IEC 60870—5—-103 is used, as well as in
accordance with DIN 19244 (selectable). The device
can therefore be incorporated in Localized Substa-
tion Automation networks (LSA).

1.2 Features

— Processor system with powerful 16-bit-micropro-
cessor;

— complete digital measured value(pre€essing and
control from data acquisition and digitizing of the
measured values up to thegtrip and close deci-
sions for the circuit breaket;

— complete galvanic and, reliable separation of the
internal processingggircuits” from the measure-
ment, control and supply, circuits of the system,
with screened analeg, input transducers, binary
input and outputmedules and d.c./d.c. conver-
ter;

— compléte;scope of functions required normally for
theyprotegtion of a high voltage feeder circuit;

— insensitive against d.c. components, inrush or
€hargimg currents and high frequency transients
in the measured currents;

— circuit breaker operation test facility by test trip or
trip—close sequence;

— comprehensive supplementary functions (refer
also to Section 1.3);

— continuous calculation of operational measured
values and indication on the front display;

— simple setting and operation using the integrated
operation panel or a connected personal
computer with menu-guided operation software;

— selection of up to four different sets of functional
parameters;

— storage of fault data, storage of instantaneous val-
ues during a fault for fault recording, trip current
log;

— communication with central control and storage
devices via serial interfaces is possible, with op-
tional connection of data cables or optical fibre;

— continuous monitoring of the measured values
and the hardware and software of the relay.

C53000-G1176—-C102
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1.3 Implemented functions

The unit comprises the following functions:

Time overcurrent protection

— high-set phase current stage |>> with phase
segregated fault detection and phase segregated
delay timers;

— high-set earth current stage Ig> > with individual
delay timer;

— inverse time phase overcurrent stage I, with
phase segregated fault detection and phase seg-
regated time processing;

— alternatively definite time phase overcurrent
stage 1> with phase segregated fault detection
and phase segregated delay timers;

— inverse time earth overcurrent stage Igp with indi-
vidual time processing;

— alternatively definite time earth overcurrent stage
Ile> with individual delay timer;

— different current time characteristics can be set
for phase currents and earth current;

— selection can be made of three standardized
characteristics of inverse time overcurrent protec-
tion for phase currents, four standardized«€harac-
teristics of inverse time overeurrent protection for
earth current;

— additionally, one user spegified'eurrent time char-
acteristic can be definedpwhiehis preset with are-
sidual dependent charactefistic;

— an alternative set of pick-up values can be set for
all current timeystages; which can be changed
over by external“eentrol signal via binary input
— evenduring pick-up of the protection;

— further sets of delay times can be set for all current
time stages which are controlled dependent of
the internal auto-reclose programs;

—(@djustable inrush stabilization for switching of
power transformers, selectable for each individu-
al'phase or with cross-block function.

Directional time overcurrent protection (optional)

— additional direction-dependent time stages for I,
and Igp (inverse time) or 1> and lg> (definite
time);

— characteristics and time delays can be set individ-
ually for each of theseystages;

— operation direction gindividually selectable for
each of these stages; forwards or reverse;

— the normal overeurrenbtime stages remain effec-
tive as back-up,stages.

Instantaneous)dead fault protection

— withiselectable stages during switch-onto-fault of
the circuit breaker.

Thermal overload protection

= provides thermal replica of the current heat
losses;

— true r.m.s. measurement of each of the phase cur-
rents;

— adjustable warning stages.

High-sensitivity earth fault protection

— can be set independent of the time overcurrent
protection stages for highly sensitive earth fault
detection (smallest pick-up value 0.003 A);

— two-stage earth current detection: high-value
stage lgg>> and low-value stage lgg>;

— low-value stage with inverse time lag or (select-
able) definite time lag;

— selection can be made of four standardized cur-
rent time characteristics and the user specified
characteristic, for inverse time mode;

— each stage can be set directional forwards or re-
verse or non-directional;

C53000-G1176-C102
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— adjustable directional characteristic;

— can be set to trip or to alarm only;

— displacement voltage detection, optionally with

indication or with additional delayed trip;

— discrimination of the earth-faulted phase when

used inisolated or compensated systems (model
with directional discrimination);

— compensation of current transformer angle error

when used in compensated systems.

Intermittent earth fault protection (optional)

— can detect and accumulate intermittent earth

faults, can be set to trip after a selectable accumu-
lated time.

Automatic reclose function

— single or multi-shot (e.g. RAR and DAR);

— with separately allocated action times for RAR

(rapid AR for first shot) and DAR (delayed AR for
further shots);

— with separately allocated dead times for RAR

(rapid AR for first shot) and DAR (delayed AR for
further shots), individually after single-phase/fault
and after multi-phase faults;

individual time stages for each of the phase
overcurrent stages, earth overcurrent stages, and
high-sensitivity earth fault stagestean be con-
trolled for trip before RAR, trip befere DAR, and fi-
nal trip after unsuccessful ARg

— selection can be made whieh offthe overcurrent

and earth fault stages do©pérate with AR, and
which do not.

Time stage for breaker failure protection

initiation by each of the integrated protection
functions which fead to trip;

initiation"pessible from external protection device
viggdbinary input.

User definable annunciations

— four annunciations can be coupled into the relay

via binary input from external protection or super-
vision devices, and can be included into the an-
nunciation processing;

— each user defined annunciation can be optionally

delayed and/or allocated to trip relays.

The standard functions also include"

— continuous self-monitoring fight from the d.c. cir-

cuits, through the current and veltage transformer
inputs to the tripping relays, thus achieving maxi-
mum availability and*a,more corrective than pre-
ventive maintenance strategy;

measurement anditest routines under normal
load conditiens:

measurementef load currents and operating volt-
ages;

measurement of power and frequency,
directional and phase sequence check;

annuneiation storage for the last four network
faults; with real time clock;

storage of data of the last three earth faults in iso-
lated or arc compensated systems;

data storage and transmission for fault recording
giving

rapid fault analysis,

detailed fault records;

counting of tripping and closing commands as
well as recording of fault data and accumulative
addition of the interrupted fault currents;

— commissioning aids such as directional verifica-

tion and circuit breaker live test.

10
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2

Design

2.1 Arrangements

All protection functions including dc/dc converter
are accommodated on one plug-in module of
Double Europa Format. This module is installed in a
housing 7XP20. Two different types of housings can
be delivered:

7SJ512x—-xBxxx- in housing 7XP2030-1 for
panel surface mounting

The housing has full sheet-metal covers, as well
as a removable front cover with transparent plas-
tic window.

Guide rails are built in for the support of plug-in
modules. On the top and bottom plates of the
housing, contact areas which are electrically con-
nected to the housing are installed to mate with
the earthing springs of the module. Connectionto
earth is made before the plugs make contact.
Earthing screws have been provided on the left
hand side of the housing. Additionally, terminal 16
is connected to the case.

All external signals are connected to 60, screwed
terminals which are arranged over cut-outs,onthe
top and bottom covers. The terminals are num-
bered consecutively from left to right at the bot-
tom and top.

The heavy duty current plug.connectors provide
automatic shorting of the éif. circtits whenever
the module is withdrawn.{lhis'does not release
from the care to be takeAwhenf€.t. secondary cir-
cuits are concerned.

For the optional interface to a central control and
storage unit, anyadditional coupling facility has
been proyideds Forthe hard-wired V.24 (RS232C)
serial “interface® (7SJ512x—rkkiak—%B), 4
screwed terminals are provided. For the interface
for optical fibre connection (model 7SJ512x—
*okkxx—*C), two F—SMA connectors have been
provided.

Thexdegree of protection for the housing is IP51,
fenthe terminals IP21. For dimensions please re-
fer to Figure 2.2.

— 7SJ512x-xCxxx-- in housing 7XP2030-2 for

panel flush mounting or 7SJ512x —*Exxx-- for
cubicle installation

The housing has full sheet-metalcovers as well as
a removable front cover, with, transparent plastic
window for panel mounting;

Guide rails are built'in,for the support of plug-in
modules. On _theytop and bottom plates of the
housing, contachareas which are electrically con-
nected to the housing are installed to mate with
the earthing,springs of the module. Connectionto
earth i made before the plugs make contact.
Earthing sefews have been provided on the rear
wall of the housing.

All"external signals are connected to connector
medules which are mounted on the rear cover
over cut-outs. For each electrical connection, one
screwed terminal and one parallel snap-in termi-
nal are provided. For field wiring, the use of the
screwed terminals is recommended; snap-in con-
nection requires special tools.

The heavy duty current plug connectors provide
automatic shorting of the c.t. circuits whenever
the module is withdrawn. This does not release
from the care to be taken when c.t. secondary cir-
cuits are concerned.

The optional interface to a central control and
storage unit (7SJ512x—xkrxkk—%B) is led to a
4-pole connection module. In the interface for op-
tical fibre connection (7SJ512x—xkxxix—%C), a
module with 2 F—SMA connectors is provided in-
stead.

The plug modules are labelled according to their
mounting position by means of a grid system (e.g.
1A2). The individual connections within a module
are numbered consecutively from left to right
(when viewed from the rear), (e.g. 1A2); refer to
Figure 2.1.

Degree of protection for the housing is IP51 (for
cubicle installation IP 30), for the terminals 1P21.
For dimensions please refer to Figure 2.3.

C53000-G1176-C102
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Figure 2.1 Connection plugs @) — housing for flush mounting — example
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2.2 Dimensions

Figures 2.2 and 2.3 show the dimensions of the various types of housings available. O

7SJ512 Housing for panel surface mounting 7XP2030—1

159

266

FEF &

280
000

& Fleklle

Interface for optical
fibre below Reset and

paging buttons

e 71

ed 7 Nm or 15 in-lb Optical fibre connectors:
integrated F—SMA connector,
with ceramic post,

e.g for glass fibre 62.5/125 ;um

[}

Di nsions’m mm

ure 2.2 Dimensions for housing 7XP2030—1 for panel surface mounting
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784512 Housing for panel flush mounting or cubicle installation 7XP2030-2

|
1
@ Connector modules

MO e

29.5 172 30
|~ Mounting plate
Y
1.5
jg——
«© <t
& N =
Reset and paging
buttons
146 +2 N
a4
25 or M4&\
: O
N | Glit-out o
el
v N
%6
¢ <
o]
13.2 105 205
7.3, 131.5 03
el

—
C A
—
4 4
3 3
2 2

Heavy current connectors:
Screwed terminal for max. 4 mm?2,

Twin spring crimp connector in parallel for
max. 2.5 mm2,

Further connectors:

Screwed terminal for max. 1.5 mm2.

Twin spring crimp connector in parallel for
max. 1.5 mm?2.

Optical fibre connectors:
integrated F—SMA connector,
with ceramic post,

e.g for glass fibre 62.5/125 ;,um

Dimensions in mm

re 2.3 Dimensions for housing 7XP2030-2 for panel flush mounting or cubicle installation
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2.3 Ordering data

Numerical Time Overcurrent 7. 8. 9. 10. 11. 12.

13. 14¢715_96.

Protection 754512 - Alo| 3

A

0

Rated current; rated frequency
1A;50B60Hz ... 1

5A;50/60Hz .......... ... 5

Auxiliary voltage

24/48 NV AC ... 2
B60/110/125V dC ... .o 4
220/250Vdc ... e & 5
Construction

in housing 7XP2030 for panel surface mounting . .... & . .. 7. . B
in housing 7XP2030 for panel flush mounting . ... gm. M, ... ... C

in housing 7XP2030 for cubicle installation (without glass front) .. E

Complement

Time overcurrent protection with thermahoverioad protection, auto-reclosure,

and high-sensitivity earth fault protectionZ . . ... ... o o

Time overcurrent protection with directional supplement and thermal overload

protection, auto-reclosure, and high-sensitivity earth fault protection ...............

Time overcurrent protection with thermal overload protection, auto-reclosure,

high-sensitivity earth fault pretection, and intermittent earth fault protection.........

Time overcurrent protection with directional supplement and thermal overload
protection, auto-reclosuremhigh-sensitivity earth fault protection, and

intermittent earth fault pretection .......... ...

Serial interface foricoupling to a control centre

without serfaldinterface ........... .
with isolated serial interface (similar V.24 orRS232C) ........ ...,

withyserial interface for optical fibre connection . ............. ... ... ... oL

C53000-G1176-C102
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits

Rated current Iy
Rated voltage Uy
Rated frequency fy

Power consumption currentpathatly =1A
current pathat Iy =5 A
— for high-sensitivity earth fault detection at 1 A

Power consumption voltage path at 100 V

Overload capability current path (phases and earth)

— thermal (rms)

— dynamic (pulse current)

1Aor5A
100 V to 125 V (settable)
50 Hz/60 Hz (settable)

approx 0.1 VA per phase and earth path
approx 0.2 VAqper phase and earth path
approx 0.3 VA

approx 0y\5WA per phase

100 % Infor <1's

20 Xlyfor <10s

479, % I continuous
250 X Iy one half cycle

Overload capability ct circuit for high-sensitivity eath fault detéction

— thermal (rms)

Overload capability voltage paths
— thermal (rms)

300 Afor 1 second
100 Afor 10 seconds
15 A continuous

140 V continuous

Auxiliary voltage
Power supply via integrated dc/de'eonverter

Rated auxiliary voltage Uy

| 24/48 Vdc |60/1 10/125 Vdc | 220/250 Vdc

Permissible variations

Superimposed agivoltage,
peak-to-peak

Power consumption quiescent
energized

Bridgingdimeéduring failure/short-circuit
of auxiliaryyvoltage

|19t0 56Vdc| 48 to 144 Vdc |176to 288 Vdc

<12 % at rated voltage
< 6 % at limits of admissible voltage

approx. 7W
approx. 13 W

16
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Heavy duty (command) contacts

Command (trip) relays, number
Contacts per relays

MAKE
BREAK

Switching capacity

Switching voltage
Permissible current

4
2NOor 1 NO

1000 W/VA

30 W/VA

250 V

5 A continuous

30 Afor0.5s

Signal contacts

Signal relays, number
Contact per relays

Switching capacityMAKE/BREAK
Switching voltage
Permissible current

9

1 COor1NO
20 W/VA
250 V

1 A

Binary inputs, number

Operating voltage
Current consumption

5 or 8 (depending on model)

24 to 250.Vdc
approx. I/ MA; independent of operating voltage

Serial interfaces

Operator terminal interface
— Connection

— Transmission speed

Interface for data transfer to a control ¢gentre

— Standards

— Transmission speed
— Transmission security

— Connection directly

TransmiSsion'distance
Test voltage

— Connection optical fibre

Optical wave length
Permissible line attenuation
Transmission distance
Normal signal position

nonsisolated

at{the front, 25-pole subminiature connector

acer1SO 2110, for connection of a personal computer
as delivered 9600 Baud

min. 1200 Baud; max. 9600 Baud

isolated (optional)

similar V.24/V.28 to CCITT; RS 232 C to EIA
protocol according to IEC 60870—-5-103,
or to DIN 19244

as delivered 9600 Baud

min. 1200 Baud; max. 19200 Baud
Hamming distance d = 4

for flush mounted housing: 4-pole module connector;
for surface mounted housing: 4 terminals

2 core pairs, with individual and common screening
e.g. LI YCY-CY/2 x 2 x 0.25 mm?

max. 1000 m

2 kV; 50 Hz

integrated F—SMA connector for direct optical fibre
connection, with ceramic post,

e.g. glass fibre 62.5/125 um

for flush mounted housing: at the rear

for surface mounted housing: on the bottom cover
820 nm

max. 8 dB

max. 1.5 km

reconnectable; factory setting: “light off”

C53000-G1176-C102
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3.1.2 Electrical tests

Insulation tests
Standards:

— High voltage test (routine test)
except d.c. voltage supply input

— High voltage test (routine test)
only d.c. voltage supply input

— Impulse voltage test (type test)
all circuits, class II1

IEC 60255-5

2 kV (rms); 50 Hz

2.8 kV dc

5 kV (peak); 1.2/50 us; 0.5 J; 3 positive
and 3 negative shots at intervals of¥§’s

EMC tests; immunity (type tests)

Standards:

— High frequency
IEC 60255—-22—1, class 111

— Electrostatic discharge
IEC 60255—-22-2 class 111
and IEC 61000—4-2, class 111

— Radio-frequency electromagnetic field,

IEC 60255-6, IEC 60255%22 (product standards)
EN 50082-2 (generic/standard)
VDE 0435 /pafti303

2.5 kV (peak);, 1 MHZz; t =15 us; 400 shots/s;
duration,2.s

4 kV/6 KV contact discharge; 8 kV air discharge;
both_polarities; 150 pF; R; = 330 Q

10 V/m; 27 MHz to 500 MHz

non-modulated; IEC 60255—-22—-3 (report) classylli

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61000—-4 -3, class/JTE

— Radio-frequency electromagnetic field, fpulse

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

10 V/m; 900 MHz; repetition frequency 200 Hz;

modulated; IEC 61000—-4—3/ENV 50204;, class 111 duty cycle 50 %

— Fast transients

2 kV; 5/50 ns; 5 kHz; burst length 15 ms;

IEC 60255-22—-4 and IEC 61000=4—4, class III repetition rate 300 ms; both polarities; R; = 50 Q;

— Conducted disturbancesgnduced by
radio-frequency fields, amplitdde modulated
IEC 61000—-4-6, class,ITT

— Power frequen€y magnetic field
IEC 61000—4-8¢classTV
IEC 60255—-6

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
0.5mT, 50 Hz

EMC tests; emission (type tests)
Standard:

— Conducted interference voltage, aux. voltage
CISPR 22, EN 55022, class B

=yInterference field strength
CISPR 11, EN 55011, class A

EN 50081 —x% (generic standard)
150 kHz to 30 MHz

30 MHz to 1000 MHz

18
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

— Vibration
IEC 60255—-21—-1, class 1
IEC 60068—-2—-6

— Shock
IEC 60255—-21-2, class 1

— Seismic vibration
IEC 60255—-21-3, class 1
IEC 60068—-3-3

IEC 60255—-21
and |[EC 60068-2

sinusoidal

10 Hzto 60 Hz: 4+ 0.035 mm amplitude;
60 Hz to 150 Hz: 0.5 g acceleration
sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, durationyl 1" ms, 3 shocks in
each direction of 3 orthoganal axes

sinusoidal

1 Hz to 8 Hz; +3.5 mm amplitude (hor. axis)
1 Hz to 8 Hz: = 1.5 mm amplitude (vert. axis)
8 Hz to'@5,Hz: 1 g acceleration (hor. axis)

8 Hz to 35 Hz; 0.5 g acceleration (vert. axis)

sweepwratesl octave/min
1heyclenin 3 orthogonal axes

Vibration and shock during transport

Standards:

— Vibration
IEC 60255—-21—1, class 2
IEC 60068—-2—-6

— Shock
IEC 60255—-21-2, class 1
IEC 60068—-2-27

— Continuous shock
IEC 60255—-21-2, class, 1
IEC 60068—-2-29

IEC,60255—-21
and [EC 60068—-2

sinusoidal

5 Hz to 8 Hz: + 7.5 mm amplitude;
8 Hzto 150 Hz: 2 g acceleration
sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

half sine
acceleration 15 g, duration 11 ms, 3 shocks in
each direction of 3 orthogonal axes

half sine
acceleration 10 g, duration 16 ms, 1000 shocks
each direction of 3 orthogonal axes

3.1.4 Climatic stress tests

—gecommended temperature during service

—"permissible temperature during service

permissible temperature during storage
permissible temperature during transport

-5°C to+55°C (> 55 °C decreased
—-20 °C to +70 °c  display contrast)

-25°C to+55°C
-25°C to+70 °C

Storage and transport with standard works packaging!

C53000-G1176-C102
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— Permissible humidity

mean value per year << 75 % relative humidity;
on 30 days per year 95 % relative humidity;
Condensation not permissible!

All units shall be installed such that they are not subjected to direct sunlight, nor to large temperature fluctua-

tions which may give rise to condensation.

3.1.5 Service conditions

The relay is designed for use in industrial environ-
ment, for installation in standard relay rooms and
compartments so that with proper installation elec-
tro-magnetic compatibility (EMC) is ensured. The
following should also be heeded:

— All contactors and relays which operate in the
same cubicle or on the same relay panel as the
digital protection equipment should, as a rule, be
fitted with suitable spike quenching elements.

— All external connection leads in sub-stations from
100 kV upwards should be screened with a
screen capable of carrying power currents and
earthed at both sides. No special measures are

normally necessary for sub=stations of lower volt-
ages.

— Itis not permissiblefto'withdraw or insert individu-
al modules underveltage’In the withdrawn condi-
tion, some compenenis are electrostatically en-
dangered; during \handling the standards for
electrostatically ‘epdangered components must
be observed. The modules are not endangered
when‘plugged in.

WARNINGL The relay is not designed for use in resi-
dential, commercial or light-industrial environment
as defined in EN 50081.

3.1.6 Design

Design

Housing 7XP20; refer to Section 2.1
Dimensions refer to Section 2.2
Weight

— in housing for surface mounting
— in housing for flushdmounting

Degree of protection agc. to"EN 60529
— Housing

approx. 11.5 kg
approx. 9.5 kg

IP 51 %)
— Terminals IP 21

") 1IP30 for cubicle installation; the degree of protection required for the point of installation must be ensured by the cubicle.

20
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3.2 Definite time overcurrent protection

Setting range/steps

Overcurrent pick-up 1> (phases) I/IN 0.05 to0 25.00 (steps 0.01)
Overcurrent pick-up lg> (earth) /1N 0.05 10 25.00 (steps 0.01)
High current pick-up |>> (phases) I/lIy 0.05t0 25.00 (steps 0.0%)
High current pick-up Ilg>> (earth) I/IN 0.05t0 25.00 (steps 0.01)
Delay times T 0.00 s to 60.00 s (steps,0.01. s)’or infinite

The set times are pure delay times.

Times

Pick-up times for I>, [>> [g>, [g>>

— at 2 x setting value, without meas. repetition approx33 ms

— at 2 x setting value, with meas. repetition approxy0 ms

— at 5 x setting value, without meas. repetition apprex 25 ms

— at 5 x setting value, with meas. repetition approx40 ms

Reset times for [>, [>>, Ig>, [g>> approx 35 ms

Overshot time approx 35 ms

Reset ratios approx 0.95

Tolerances

— Pick-up values >, I>>, I3 lg>> 3 % of setting value

— Delay times T 1 % of setting value or 10 ms

Influence variables

— Auxiliary voltagein,range

0.8 < UUp<< 1,15 <1%
— Temperatur€ in range
0 °C < Ugmp €40 °C < 0.5 %/10K
— Frequency in range
0.98 < f/fy, < 1.02 <15%
— Freguency in range
0,95, < f/fy < 1.05 <25%
— Harmonics
upiio 10 % of 3rd harmonic <1%
up to 10 % of 5th harmonic <1%
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3.3 Inverse time overcurrent protection

Setting range/steps

Overcurrent pick-up I,> (phases) I/IN
Overcurrent pick-up Igp> (earth) VIIN
Time multiplier for Iy, lgp Tp
High current pick-up I>> (phases) /Iy
High current pick-up Ig>> (earth) I/IN

Delay time for I>>, Ig>> T

0.10 to 4.00 (steps 0.01)

0.10 to 4.00 (steps 0.01)
0.05t0 10.00  (steps 0.01) or 0 or infinite
0.05 to0 25.00 (steps 0.01)
0.05 to0 25.00 (steps 0.01)

0.00 s to 60.00 s (steps 0.01 s)%r infinite

Trip time characteristics

acc. IEC 60255-3

Normal inverse (IEC 60255-3 type A)

Very inverse (IEC 60255-3 type B)

Extremely inverse (IEC 60255-3 type C)

Additionally for earth current (refer Figure 3.2):

Long time inverse (IEC 60255-3 type B)

refer to Figure 3.1

0.14

t= (|/|p)0.02 -1

.Tp

136
—_— e . T
(M) —% P

80

W= T
g -1 °
p_ 120
iyt =1 P
where:
t tripping time
Tp set time multiplier
I fault current
Ip set pickup value

One additional user specified charagteristic can be set.

Pick-up threshold

approx. 1.1 -1y

Tolerances

— Pick-up values I>3, 15>
— Delay time for2 <I/ly <20 and Tp, + 1
fir Tp, # 1

3 % of setting value
5 % of setting value
additionally 2 % or 30 ms

Influence variables

— Auxiliaryivoltage in range
0.8 <€ UyUun < 1.15

— Temperature in range
0.°C < ¥gmp <40 °C

= Frequency in range
0,95 < f/fy < 1.05

<1%
< 0.5 %/10K

<8%

22
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Figure 3.1

Trip time characteristics of inverse time overcurrent protection (phase and earth currents)
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3.4 Directional determination (optional)

Direction determination for phase faults

Measurement method

“Forwards” area

Directional sensitivity

Directional delay time

phase current polarized with quadrature voltages;
with memorized voltage (memory depth 2 a.c.
periods) if polarizing voltages®oo, small

—45° to +135°
(if quadrature voltage is reetangular with respect
to the fault voltage)

unlimited for single-phase and two-phase faults
for three-phasesfaultssdynamically unlimited,
steady-state@approx»7 V phase-to-phase

no dead zene

possibilities of/characteristics and setting ranges
are theysame as for non-directional time overcurrent
protection, refer to Section 3.2 or 3.3

Direction determination for earth faults

Measurement method
“Forwards” area
Directional sensitivity

Directional delay time

earth current polarized with displacement voltage
—-45° to +135°

approx. 1V displacement voltage

possibilities of characteristics and setting ranges

are the same as for non-directional time overcurrent
protection, refer to Section 3.2 or 3.3

Tolerances and influencing variables

Angle error under reference conditions
— for phase faults
— for earthfaults

Frequency dependent influence
— with non-memorized voltage
— with memorized voltage

+ 5° electrical
+ 5° electrical (if Ugy voltage connected)

approx. 1° in the range 0.95 < f/fy < 1.05
approx. 7.5° per % Af/fy

C53000-G1176-C102
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3.5 Thermal overload protection

Setting ranges/steps

Factor k according to IEC 60255-8
Time constant T

Thermal warning stage Owarn /Btrip

Current warning stage lwarn/IN

1.00 to 4.00 (steps 0.01)

1.0t0 999.9 min  (steps 0.1 min) L 4

Trip time characteristic

Reset ratios
O/ @trip
© /Owam

— referring to k- Iy
— referring to trip time ¢

50 to 100 % referred to trip tem re
rise (steps 1
0.10 to 4.00 (steps 0.0

ox. 0.99
prox. 0.99

/\warn g

Tolerances @

+10%
+10% +2s

&

Influence variables referred to k:

— Auxiliary dc voltage in ran
0.8 < Up/Uyn<1.15
— Temperature in ran

_5 OC S ﬂamb +m
— Frequency in rang
0.95 <f/fy< 1.

<1%
<05%/10K

<1%

L 4

26
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Figure 3.3  Trip time characteristic of overload
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3.6 Highly sensitive earth fault protection

Displacement voltage detection for all earth faults
Displacement voltage  Ug>

Measurement time

Pick-up delay Ter

Additional trip delay Tue TRIP

Drop-off ratio

Measuring tolerance according VDE 0435 part 303

Time tolerances

The set times are pure delay times.

2Vto 130V
approx. 60 ms
0.04 s t0 320.00 s
0.10 s t0 320.00 s
approx. 0.95

5 % of set value

(steps 1V)

(steps,0.0igS)

(steps x0178)

1 % of set value,or 40 ms

Faulted phase determination for earth fault in non-earthed, systems (only for models with directional

discrimination supplement)
Measuring principle

U< (faulted phase)
U> (unfaulted phases)

Measuring tolerance according VDE 0435 part 303

voltage measurement phase to earth

10V to 100 V
10 Vto 100 V

5 % of set value

(steps 1V)
(steps 1V)

Earth current detection for all earth faultg
High-level earth current pick-up lgg> >

Delay time TIEE> >

Low-level earth current pick®upplze> (definite time)

Delay time (definite)fl g2

Measurement time (definite time)

Low-level earth current pick-up Iggp (inverse time)

Time multiplier(inverse time) T\ggp

0.003 A to 1.000 A

0.00sto 320 s
or oo (ineffective)

0.003 A to 1.000 A

0.00 s t0 320.00 s
or oo (ineffective)

approx. 60 ms
approx. 100 ms

0.003 A to 1.000 A

0.00 to 4.00
or oo (ineffective)

(steps 0.001 A)

(steps 0.01 s)

(steps 0.001 A)
(steps 0.01 s)
(non-directional)
(directional)
(steps 0.001 A)

(steps 0.01)

28
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Characteristics (inverse time)

Measuring tolerance according VDE 0435 part 303

— definite time
— inverse time

Time tolerances

— definite time
— inverse time within linear range

Drop-off ratio

normal inverse

very inverse

extremely inverse

long time inverse

user specified

refer to Section 3.3, Figure 3.1 and 32

5 % of set value
pick-up at 1.05 < I/l < 715

1 % of set value or /0 ms
7 % of theoretical vallde for 2 < I/lggp < 20
+ 2 % current tolerance; at least 70 ms

approx. 0.95

Note: Due to the high sensitivity of this protection function, the meagtired current input has restricted linearity
range of 0.003 to 1.2 A. No time reduction according to the characteristics (Figures 3.1 and 3.2) are to be

expected for currents above 1.2 A at this current input.

The set times are pure delay times in definite time mode.

Directional determination
Measurement

Measuring principle
Measurement release Igg pirec
Directional characteristic

CT angle error correction of summation c.t.
for compensated systems

Measuring tolerance acgording VDE 0435 part 303

Angle tolerancel(if Ua4 voltage connected)

Angle tolerance((if U voltage not connected)

with Ig (= 8- lp) and Ug (= /3 -Up)
measurement of active and reactive power
0.003 Ato 1.000 A  (steps 0.001 A)

Ig - cos ¢ orlg - sin @,
additional phase shifting + 45° possible

0.0° to 5.0° (steps 0.1°) for 2 operating points
of the c.t. characteristic

10 % of set value
forlg < 0.45A

2°forlg =0.2At0 1.2A
7°forlg < 0.2A
10°

Note: Due to thelhigh sensitivity of this protection function, the measured current input has restricted linearity
range of 0.003to 1.2 A. No correct directional decision is ensured for currents above 1.2 A at this current input.

C53000-G1176-C102
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3.7 Intermittent earth fault protection (optional)

Setting ranges/steps

Pick-up value for earth current

Pick-up prolongation time

Earth fault accumulation time

Reset time for accumulation

Number of pick-ups for intermittent earth fault

0.05 . I 10 25.00 - Iy (steps 0.01 - Iy)

0.00st0 10.00 s (steps 0.01 s) L 4

0.00 s to 100.00 s (steps O.
1sto600s (steps,1
1to 10 (steps

Pick-up times

— at 1.25 times setting value
— at >2 times setting value

Drop-off time

without prolongation time

approx. 30 ms
approx. 22 ms @

appro

Tolerances

— Pick-up value ljg>
— Times

@eﬁing value

1 % of setting value or 10 ms

Influence variables

— Aucxiliary voltage in range 04

O.SSUH/UHN£1.15 K\

— Temperature in range
0°C <Ugmp <40°C

— Frequency in range
0.95 < f/fy < 1.05

Q
Q‘b

<1%
< 0.5 %/10K

<3%

30
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3.8 Auto-reclosure

Max. number of possible shots 1 RAR (first shot)
up to 9 DAR (further shots)

Auto-reclose modes three-pole

Action times (separate for RAR and DAR) 0.01s to 320.00s (steps Q1 s)
1st dead time RAR 0.01 s to 320.00 sq, (Steps’0.01 s)
Further dead times DAR 0.01 s t01800.00 s (steps 0.01 s)
Reclaim times 0.50 s to 32070Q,s “(steps 0.01 s)
Reclaim time after manual close 0.50 s to 320.00 s¥ (steps 0.01 s)
Duration of RECLOSE command 0.01s ta B200s (steps 0.01 s)

3.9 Circuit breaker failure protection

Setting ranges/steps
Pick-up value of current stage /1N 0.10 to 4.00 (steps 0.01)

Time stage Ter 0.06 s to 60.00 s (steps 0.01 s)
or oo (ineffective)

Times

pick-up time

— with intepnal start included in O/C time

— with external start approx 40 ms

Reset time approx 40 ms

Tolerances

= Pick-up value 3 % of setting value

—Delay time T 1 % of setting value or 20 ms
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3.10 Ancillary functions

Output of measured values
Operational values of currents

— range
— tolerance

Operational values of voltages

(models with directional determination)
— range

— tolerance

Operational values of powers
(models with directional determination)

— range
— tolerance

Operational values of power factor
(models with directional determination)
— range

— tolerance

Operational value of frequency
(models with directional determination)
— range

— tolerance

Thermal overload values
— range
— tolerance

IL1, I2, Iis, lE

in A primary and in % Iy

0 % to 240 % Iy

2% of Iyforl < Iy

2 % of meas. value for | > Iy

UL1-g, Ulo—g, Uiz _
in kV primary and in % Uyn/+/8
0 % to 120 % Un/+/3

2% of Uy/r/3

Pa, Py, S (active, reactive andfapparent power)
in MW or MVAr or MVA prighary and

in %SN (= \/§ UN'lN)

0 % to 120 % Sg

5 % of SN

Ccos ¢

—1 toityd
0.02

f

in %fN

95% to 105 % fy
0.5 % of fy

|/ ®trip
0 % to 200 %
3 % referred to Oyip

Measured values plausibility checks

— Sum of currents
— Sum of voltages

phases and earth
phases and earth (if available)

Steady-state measured value supervision

Current unbalance

Voltage unbalance

Phase sequence

Imax/!min > Symmetry factor
aslong as | > ljm;t

Umax/Umin > symmetry factor
as long as U > Ujmit (if available)

clockwise phase rotation (if voltages available)

Fault'event'data storage

Sterage of annunciations of the last four faults, three of which can be read out locally
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Circuit breaker operation log

Number of stored trip and reclose events 0 to 65535 O
Last interrupted current 0to 50 - Iy
Total of tripped currents 0 to 6553.5 Iy

Real time clock

4
Resolution for operational annunciations 1 min %
Resolution for fault event annunciations 1ms
Clock module DALLAS Type DS 138@

RAMfield TIMEKEE
Self-discharge time > ears

Max time deviation 0.01 %
Data storage for fault recording max 8 faw;

Storage period (fault detection or trip command = 0 ms)

max. s, selectable pre-trigger and post-fault
Sampling rate 1i ntaneous value per ms at 50 Hz
instantaneous value per 0.83 ms at 60 Hz

User definable annunciations

four annunciations can be defined by thN for annunciation processing
can be delayed

L 4

Q
o
&

L 4

C53000-G1176-C102 33



7SJ512 V3 Method of operation

4  Method of operation

4.1 Operation of complete unit

The numerical time overcurrent protection relay The transducers of the measured value input sec-
7SJ512 is equipped with a powerful and proven tion ME transform the currents and voltages from the
16-bit microprocessor. This provides fully digital pro- measurement transformers of the switch-gear and
cessing of all functions from data acquisition of mea- match them to the internal processingflével of the
sured values to the trip signals for the circuit break- unit (phase voltage inputs only inmodelswith direc-
ers. tional determination supplement). Apart from gal-
vanic and low-capacitance isalationprovided by the
Figure 4.1 shows the basic structure of the unit. input transformers, filters ate provided for the sup-
ME AE
L1 L2L3 - - - - - - - 3 -
IL1 ][ | ﬁ 1 [ | =115 : : : ) I(_2()3(I136display
ILo ][ =t = . . E characters)
! 4@_ Service !
I3 ][ e~
] ! Iy T 4‘@— Blocked '
te o SHIHA O &
] ' ' , 9 signals
Ui ][ ' ! (8 can be
- ' X marshalled)
sl || ' '
> = -4 ﬂ-_ﬂ_ ]
| L3 ][ — o D
' U H ' '
E ' 6 LED (can
%_{ 1L | be marshalled)
, lEe ][ —4— '
| 1>
- 1 —
- ' - LED- - C Iy J—
cw| 7 |8 |9 G Reset ' X 4 trip relays
N I T ! , (can be
! : — A X ! ! marshalled)
Operator Flat [2mfs - C _—1
pan e et —— =—
DA A—
|| -l —
s g | n |+ E !
|| Serial Control
5 or 8 binary { ! ,/ interface [ centre
inputs (can be !
marshalled) / Serial Personal
! interface i Computer
Power /4
supply ! B [ | '

L. ; ; - - - - ; _—

Figure 4.1 Hardware-structure of the time overcurrent protection relay 7SJ512 — example
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pression of interference. The filters have been opti-
mized with regard to bandwidth and processing
speed to suit the measured value processing. The
matched analog values are then passed to the ana-
log input section AE.

The analog input section AE contains input amplifi-
ers, sample and hold elements for each input, ana-
log-to-digital converters and memory circuits for the
data transfer to the microprocessor.

Apart from control and supervision of the measured
values, the microprocessor processes the actual
protective functions. These include in particular:

— filtering and formation of the measured quantities,
— continuous calculation of the values which are

relevant for fault detection,

— determination of the fault direction (for models
with directional measuring supplement),

— calculation ofr.m.s. values for overload detection,
— calculation of the earth fault data,

— scanning of limit values and time sequeng¢es,

— decision about trip and close commands,

— storage of measured quantities during a fault for
analysis.

Binary inputs and outputs to and fromithe’processor
are channelled via the input/output‘elements. From
these the processor receives infoermation from the
switch-gear (e.g. remote _resetting) or from other
equipment (e.g. blocking signals). Outputs include,
in particular, trip and close,commands to the circuit

breakers, signals for remote signalling of important
events and conditions as well as visual indicators
(LEDs), and an alphanumerical display on the front.

An integrated membrane keyboard in(connection
with a built-in alphanumerical LCD display,enables
communication with the unit. All operational data
such as setting values, plant data, etc. are entered
into the protection from this panel (refer to Section
6.3). Using this panel the parameters can be re-
called and the relevant data for the evaluation of a
fault can be read out after a fault has occurred (refer
to Section 6.4). The dialogwith the relay can be car-
ried out alternatively,via the/serial interface on the
front plate by means ofyan operator panel or a per-
sonal compulter.

Via a secondtserial‘interface (optional), fault data
can be trapsmitted to a central evaluation unit. Dur-
ing healthy operation, measured values can also be
transmitted,‘e«g. the measured currents at the point
of installatiop. This second interface is isolated and
thus satisfies the requirements for external signals,
i€. iselation and interference suppression comply
withythe requirements according to IEC 60255 and
VDE 0435, part 303.

Communication via this interface is alternatively pos-
sible by means of fibre optic links, provided this in-
terface is accordingly ordered (refer to Section 2.3
Ordering data).

A power supply unit provides the auxiliary supply on
the various voltage levels to the described functional
units. +18Vis used for the relay outputs. The analog
input requires =15V whereas the processor and its
immediate peripherals are supplied with +5 V. Tran-
sient failures in the supply voltage, up to 50 ms,
which may occur during short-circuits in the dc sup-
ply system of the plant are bridged by a dc voltage
storage element (rated auxiliary voltage > 110 Vdc).

C53000-G1176-C102
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4.2 Time overcurrent protection

The time overcurrent protection can be used as defi-
nite time or inverse time overcurrent protection.
Three standardized inverse time characteristics ac-
cording to IEC 60255—-3 are available for inverse
time mode. In addition, a user specified characteris-
tic can be defined. One more characteristic is avail-
able for earth faults. The trip time characteristics and
the applied formulae are given in the Technical data,
refer to Figures 3.1 and 3.2, Section 3.3.

The selected overcurrent time characteristics can be
superimposed by a high-set instantaneous or defi-
nite time delayed stage.

The characteristics can be individually set for phase
currents and for earth currents. All stages are inde-
pendent from each other and can be set individually.

Under conditions of manual closing onto fault, the
time overcurrent protection can also provide a rapid
trip. A choice can be made whether the > > stages
or the I>/lp stages are decisive for an undelayed
trip, i.e. the associated time delay is by-passed for
this condition.

The time overcurrent protection can also be used in
conjunction with auto-reclosure. In these cases a
number of special stages is available (refer to See:
tion 4.7.2).

4.2.1 Formation of the measured

quantities

The measured currents are fed t@the refay via thein-
put transducers for each phaseyThe inputs are gal-
vanically isolated against th€"electronic circuits as
well as against each other. Thds, the star point of the
three phase currentsrcambe formed outside of the
relay, or further protection or supervision devices
can be included imthé curfent transformer circuits.
For the earth currentiinput, either the residual cur-
rent of the phase current transformers can be used,
or a separate summation current transformer can be
connectedq

The secondarysides of the relay input transformers
are termifated by shunt resistors which transform
thegeurrents to proportional voltages; these voltages
are cenverted to numerical values by analog-to-digi-
tal converters.

4.2.2 Definite time overcurrent pro-
tection

Each phase current is compared with the limit valug
which is setin common for the three phases. Picksup
is indicated for each phase. The phase dedicated
timer is started. After the time has elapsed trip sighal
is given. The protection contains two stages: The |>
stage is delayed with T—1>, the high-set stage |> >
is delayed with T—1>>.

The residual (earth) current is pfecessed separately
and compared with separate overcurent stages lg>
and Ig>>. Pick-up is indicated: After the associated
time T—I> or T—1>> has elapsed, trip command is
given.

The pick-up values ofgeach'stage |> (phases), Ig>
(earth), I>> (phases) andig>> (earth) as well as
the associated time delays can be set individually.

The logic diagram of/the definite time overcurrent
protection is'shewn in Figure 4.2.

4.23 Inverse time overcurrent protec-

tion

Eachphase current is compared with the limit value
which is setin common for the three phases. Pick-up
is indicated for each phase. Following pick-up of the
inverse time stage I, the trip time delay is calculated
from the set inverse time characteristic and the mag-
nitude of the fault current. After the time has elapsed
trip signal is given. For the residual (earth) current a
different characteristic can be selected.

When the high-set overcurrent stage I>> (phases)
or lg>> (earth) has picked up, the associated timer
is started which is independent of the set inverse
time characteristic for I, or Igp. After the associated
timeT—I>> or T—le>> has elapsed, trip command
is given.

The pick-up values of each stage I, (phases), lgp>
(earth), I>> (phases) and Ig>> (earth) as well as
the associated time factors can be set individually.

The logic diagram of the inverse time overcurrent
protection is shown in Figure 4.3.

For inverse time overcurrent protection stages, one
can select whether the fundamental wave of the cur-
rents or the true r.m.s. values are processed. If the
fundamental wave is selected, d.c. components and
the harmonic content inthe currents are suppressed
as they are for the definite time overcurrent protec-
tion stages.
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1> Fault L1 T-1> expired
IL1> & T—-I1>_|
—9 — 2
I> Fault L2 —%
ILo> | & ’_'_T—|>_ >1—
(1> Fault L3) ¢
L3> & T-I>
B — \
BIocK [= >1> block Q‘
=1 { 1> Faulﬁ
Switch off of
( O/C Ph off )
0/C phases
IE> Fault @
lg> T-IE
& ]_" \ |
Block IE> v
O/C Gen.Trip
O/C Gen.Fault) ~1
V | =
IL1>
{I>> Trip)
o> ! o
L3>
Block I>> {>1>> block)
<L
{ |>> Fault)
IE>> Faul
lg>> . T-IEz> |
¢+ 1& r|_ N -
* (>1E>> block")
Bloc! >>
off of .
( O/CEoff ) Trip —®
/C earth T
Figure 4.2  Logic diagram of the definite time overcurrent protection
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Ip Fault L1 T—Ip expired
IL1p 1 & _ O
Ip Fault L2
lLop ] & \ =>1 -
Ip Fault L3 4
ILsp ] & |\ \%
Block Ip { >Ip block ) @
=1 ( Ié Fault )
Switch off of O/C Ph off
0
0/C phases
|Ep Fault T-|Ep expired
lep & |\ >
Block IEp
| 0O/C Gen.Trip
>1
V =
|>> Fault L1
1>
L4 &
I>> Fault L2 I>> Tri
IL2>> [ & 21 >
L3> 1 s
Block > > Q >|>> block
H 1L
=>1 > > Fault [
% E>> Fault - IE>> Trip
lg> 3 —IES
E | T-IE>= >
¢ l_|_ <>!E>> §!ocl§)
Block IE>>
Switch .
O/C E off Tip —%

re 4.3

Logic diagram of the inverse time overcurrent protection
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4.2.4 Fast bus-bar protection using
reverse interlocking scheme

Each of the overcurrent stages can be blocked via
binary inputs of the relay. A setting parameter deter-
mines whether the binary input operates in the “nor-
mally open” (i.e. energize input to block) or the “nor-
mally closed” (i.e. energize input to release) mode.
Thus, the time overcurrent protection can be used
as fast busbar protection in star connected net-
works or in open ring networks (ring open at one lo-
cation), using the “reverse interlock” principle. This
is used in high voltage systems, in power station
auxiliary supply networks, etc., in which cases a

transformer feeds from the higher voltage system
onto a busbar with several outgoing feeders (refer
Figure 4.4).

“Reverse interlocking” means, that the time,overcur-
rent protection can trip within a short time T<I>>,
which is independent of the grading timeifiit'is not
blocked by pick-up of one of the next downstream
time overcurrent relays (Figure 4.4). Therefore, the
protection which is closest to the fault will always trip
within a shorttime, as it cannat beblocked by arelay
behind the fault location. The timg stages |> or |, op-
erate as delayed back-upsstages.

Infeed direction P /AR \ >
. \’\ N
o @ m /
s >4 . ' 1> P !
>BloAck I>>
| e =4 I I il B |
T-1> E1>> 4 14
r \
Arip Trip Trip Trip
ty
|
> jT>> ' t‘
——————————————— || ! .

Fault location @ :

Fault location :

tripping time t4

back-up time T—I>

Figure 4.4

tripping time T—1>>

Busbar protection using reverse interlocking principle
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4.3 Directional time overcurrent protection (optional)

4.3.1 General

7SJ512 provides, dependent of the ordered model,
a directional time overcurrent protection. Thus, it
can be used in systems where the direction of ener-
gy flow to the fault location is required as a further
criterion, besides the overcurrent criterion, in order
to achieve selectivity.

For parallel lines or transformers, which are fed from
one side (refer to Figure 4.5), a fault on one branch
(I) can result in the other branch (IT) being discon-
nected unless the tripping of the circuit breaker in
the parallel (healthy) branch is prevented by a direc-
tional measuring element (at B). Therefore, a direc-
tional overcurrent scheme must be installed at the
points indicated by the directional arrow in Figure
4.5. It must be noted that the “forwards” direction of
the directional relay is the direction to the protected
object. This is not normally identical with the direc-
tion of the normal load flow as can be seen in the fig-
ure.

Also in networks with infeed from both sides or in
ring networks, the time overcurrent protection must
have a directional criterion. Figure 4.6 shows a ring

t —
l | —— —
-
A I B
-
B—) @ e —
normal load
direction I
32 -

I time overcurrent protection

E directional time overcurrent
protection

network as a development; in the actual ring net= Figure 4.5  Time overcurrent protection for par-
work the two infeeds shown in the figure merge inte allel transformers
a single infeed.
—
)
1
J
1]
{=
- -

- -

&1 time overcurrent protection

‘T3 directional time overcurrent protection

Figure 4.6  Double end fed line or ring feeder
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7SJ512 provides an additional directional time over-
current stage for each of the phase currents and for
the earth current. The (non-directional) time over-
current stages as described in Section 4.2 can either
be used as superimposed back-up stages, or made
ineffective, or individual non-directional stages can
be used in connection with the directional time over-
current stages (e.g. the I>> phase current stage
and/or the Ig> > stage).

The directional time overcurrent protection can be
used — as the non-directional — as definite time or
inverse time overcurrent protection. For inverse time
mode, selection can be made from the same char-
acteristics, whereby different characteristics can be
chosen for phase currents as well as for the earth
current. The only restriction is, that the pick-up value
I> orly is the same for non-directional and direction-
al overcurrent protection. The same is valid for Ig>
or IEp.

For use with auto-reclosure, a number of special
stages is available (refer to Section 4.7.2).

4.3.2 Directional determination

The direction of the current flow is determinedinfour
logically independent measuring elementsiene for
each of the phases and one for earth fadlts,

The phase related measuring elementsiuse the as-
signed current and a sound voltage™Thissensures

a) \ Loop phase—earth (L1-E)

Figure 4.7

correct and reliable directional decision to be made
even when the fault voltage has completely, cols
lapsed (close-up fault). Stored voltages are fusediin
case of a close-up three-phase fault as longtas the
measured voltages are not sufficient fof reliable di-
rectional discrimination. After the storage,timme has
elapsed (two a.c. periods), the determined direction
is maintained but only as far and as long as no suffi-
cient measured voltage is available.

The earth related measuring element operates with
the zero sequences quantitiesilg = —3 - lpand Ug =
/3 - Ug. This ensures highsensitivity in case of earth
fault even when the assighed phase measuring ele-
ment does not pick upe

A short-circuit betweentwo phases is processed by
two phase Mmeasuring elements, namely those
which aregfélatedyto the two affected phases. An
earthfaultispraéessed by the earth fault measuring
elementandiby the concerned phase element pro-
vided the fault current is sufficient for pick-up of the
phaséwelement.

Forsingle-phase faults, the quadrature voltages for
the phase measuring elements are at right angles to
the short-circuit voltages (Figure 4.7). This is consid-
ered in the calculation of the directional vector. For
phase—phase faults, the shape of the directional
characteristic may be displaced, dependent of the
magnitude of the fault voltage.

Table 4.1 shows the allocation of measured values

for the direction to the different types of fault.

Uy

/I
QLa—u/ \_U_L2

[ ]\

b) Loop phase-phase (L2-L3)

Reference voltages for directional determination
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Measuring L1 Lo L3 E
element
Pick-up current [ voltage current | voltage current [ voltage current | voltage
L1 IL1 Uo—-Uis - - - - - -
L2 - - Lo Us—ULq - - - -
L3 - - - - I3 ULi—ULe - -
E - - - - - - e Ue
L1, E I Uo-Uis - - - - 3 Ue
L1, L2 IL1 Uo—ULs Lo ULs—UL4 - - = -
L2, L3 - - Lo ULs—UL4 I3 UL1—Uge >- -
L3, L1 IL1 Uo—ULs - - I3 UL170ke - -
L1, L2, E IL1 Uo—ULs Lo ULs—UL4 - . I Ue
L2, L3, E - - Lo ULs—UL4 I3 UsUi I Ue
L3, L1, E IL1 Uo—ULs - - .4 ULi7ULe I Ue
L1, L2, L3 IL1 Uo—ULs Lo ULs—UL4 I3 Up1—-ULo - -
L1, L2, L3, E IL1 Uo—ULs Lo ULs—UL4 lug UL1—ULe I Ue
Table 4.1 Measured values for directional determination
The theoretical directional line is shown in Figure 1
4.8, in the complex R—X—diagram (solid line/).Jf XL quciive

practice, the position of the directional characteristic
is dependent upon the source impedance @s well as
the load current carried by the line immediately be-
fore fault inception.

Since the unfaulted voltage is influenced by the
magnitude of the fault voltage, for two-phase faults
(refer also to Figure 4.7.b), the,actual directional
characteristic may differ fropithe theoretical charac-
teristic. When, for example Jatwo-phase fault L2—L3
has occurred, the directional“characteristic of the
measuring element L24appears to be displaced in
mathematically positive sefnse (broken line b in Fig-
ure 4.8), whereas the thedirectional characteristic of
the measuring element L3 appears to be displaced
in mathematically negative sense (broken line c in
Figure 4.8)4ln practice, this is irrelevant because the
fault impedance vector can be located only in the
first or third quadrant of the complex plane.

Q

— Z forwards
directional

characteristic

T—

~

reverse \

capacitive

Figure 4.8  Directional characteristics
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I1 Uo-L3 Ip Flt dir.L1
| T—Ip dir.exp
IL1> & directional
—9 determination | \
—H - -
| ‘ Ip dir. Trip
Block Ip direction- ) >1 >
al >|p Block dir further phase ™|
elements ——
Switch off
( O/C Ph off )
0/C phases
>1 .
further phase Ip Fault dir.
elements
The processing of the inverse time charac- L
teristic is to be replaced by the definite timer Tripping >

in definite time mode

Figure 4.9
verse time mode

44 Inrush stabilization

If the time overcurrent protection@SJ542'is used on
a transformer feeder, particular attention is to be
drawn to the in-rush currents which flow after the
transformer is energized, Theyinrush current can
amount to a multiple offthe rated current and last
some ten milliseconds_upito minutes.

Although the numericalfilters of the time overcurrent
protection ensure that only the fundamental wave of
the measured currents are compared with the set
thresholds, malfungtion might be caused by inrush
currents when transformer feeders are switched in,
since — dependent of the size and construction of
the transformer — a high magnitude of fundamental
wavéymay be found in the inrush current.

ZSJ512 provides an integrated inrush blocking func-
tion.*This can be switched effective and blocks the
I> or |, stages (not |>> stages) as long as inrush
current is detected, for a settable time period. Since
no pick-up occurs, no fault report is initiated.

Annunciation

Logic diagram of the directional time overeurrentprotection, example of one phase with in-

The inrush current is characterized by a consider-
able 2nd harmonic content (double rated frequency)
which is practically absent in the case of a short-cir-
cuit. Numerical filters are used to perform a Fourier
analysis of each current. As soon as the harmonic
content exceeds the set value, blocking of the re-
spective phase evaluation is introduced.

Since the harmonic stabilization operates individual-
ly per phase, the protection is fully operative even
when the transformer is switched onto a single-
phase fault, whereby inrush currents may possibly
be present in one of the healthy phases. However, it
is also possible to set the protection such that not
only the measuring element with inrush current ex-
hibiting harmonic content in excess of the permissi-
ble value is stabilized but also the other measuring
elements, including the highly sensitive earth cur-
rent stage, are blocked (so called “cross-block func-
tion”).

C53000-G1176-C102
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4.5 Highly sensitive earth fault protection

The highly sensitive earth fault protection can be
used inisolated or arc compensated networks to de-
tect an earth fault, to determine the earth faulted
phase and to discriminate the earth fault direction. In
effectively grounded or low-impedance earthed net-
works, detection of high-resistance earth faults with
very small fault currents is possible. It can be
delayed and result in annunciation or also in a trip.

Because of its high sensitivity it is not suited for de-
tection of higher earth fault currents (from 1 A and
above at the relay terminals for high-sensitivity earth
fault protection). For those applications use the time
overcurrent protection for earth currents as de-
scribed in Section 4.2.

4.5.1 Voltage stages

The voltage stages comprise residual voltage detec-
tion and determination of the earth-faulted phase.
Determination of the faulted phase is only possible
for models with directional determination, where the
relay is fitted with measured phase voltage inputs
and connected to three star connected and earthed
voltage transformers.

Parameter: Uph>

The residual voltage Ug initiates earth fault detection
and is one condition for release of directional déter-
mination according to Section 4.5.3. Ug meansythe
voltage at the input of the device, with open delta VT;
if this input is not used, the three phase voltages
must be available (possible only for models with di-
rectional determination); the relay thep calculates

Ue = /3 Ug= (UL + ULo +U3)4L/3.

In order to ensure measurement ofrstable values,
the earth fault detection isédelayed until 1 second
(adjustable) after inception of veltage displacement.

After recognition of displaced voltage conditions the
first objective of theldeviee is selective detection of
the earth-faulted phase (if possible). For this pur-
pose the individual#phase-to-earth voltages are
measured. The affected phase is the one in which
the voltagewis below the settable threshold Upn<
whenisimultaneously the other two voltages exceed
an equally, settable maximum threshold Upn>.

Piek-up'by the displacement voltage can be used for
time delayed trip command. Note, that the total com-
mand/time is composed of the inherent measuring
time (approximately 60 ms) plus pick-up delay plus
trip delay time.

Uph< ( E/F Detection )
pid
U< & ( E/F Detec. L1 )
U l
L1 Il —
U>
i
l U< & { E/F Detec. L2 )
UL I —
U>
U“; — & (E/FDetec. L3 )
U3 I I B
>U
v ! Ir|fT-&F T-UE [ (T-UE oxpirea)
Ue Ues| | A ' >
U '

Ue block I Z}

Trip —®

Annunciation

Figure 4.10 Logic diagram of the voltage stages of earth fault protection
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4.5.2 Highly sensitive earth current
stages

The magnitude of the earth current is decisive for
pick-up of the highly sensitive earth current stages.
They are used in cases where the magnitude of the
earth current is the main criterion of the earth fault,
therefore, preferably in solidly earthed or low-im-
pedance earthed systems, or for electrical machines
in bus-bar connection with isolated systems, where
the high capacitive current of the system can be ex-
pected in case of machine earth fault but only an in-
significant earth current in case of a system earth
fault because of the low machine capacitance.

In order to detect earth currents, a two-stage current
time characteristic can be set. Each stage can oper-
ate directional or non-directional.

The high-value stage is designated with Igg>>.

The low-value stage can operate with a definite time

IEE UE UE Fault

lag or inverse time lag characteristic. For inverse
time, a choice can be made between one of the four
pre-defined characteristics (refer to Figure 8.1 and
3.2 under Technical data), or the user defined,char-
acteristic.

The definite time earth overcurrent stage is often
used as the last back-up for high-ohmic earth faults
in effectively earthed or low-ohmic earthed systems,
where the main short-circuit pretection may not pick
up on these faults.

The inverse time earth oyereurrent stage is used e.g.
in strongly meshed, all-round earthed networks,
where the highest fault curtent flows at the ends of
the faulty line section: the,inverse characteristic has
the effect that here'the Shortest response time oc-
curs and the remaining relays reset.

The directibrizydetermination is performed with the
zero gequepces”quantities: | = -3 - lg and Ug
= /3y, asfdescribed in Section 4.5.3.

IEE>> Trip
: -

.|_|- (>IEE>> bIocE)
T—I1EEp expir

IEEp Trip
T—
| T

.|_|- {( >IEEp block)

| | (acc.
- - - Figy4.10)
Parameter: Directional
IEE DIR —= release
E/F MEAS —| Character-
PHI CORR —>| istic
Parameter: -
IEE>> DIR _I—
TIEE>>
lee> & 2 ¢ -
IEE>> Faul
Block IEE> >
Parameter: -
1EE > "DIR _I—
&
leeg
Block IEEp IEEp Fault
171
& —(E/F forwards/reverse )

The processing of the inverse time
characteristic is to be replaced by the
definite timer in definite time mode

Trip —®

Annunciation

Figure 4.11 Logic diagram of directional earth fault protection
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4.5.3 Highly sensitive directional de-
termination

The highly sensitive earth fault directional determi-
nation does not process the magnitude of the earth
current but the component which is at right angle to
a settable directional symmetry axis. A precondition
for determination of the fault direction is that one of
the current magnitude stages has picked up and
that the residual voltage exceeds the set value of the
voltage stage.

Figure 4.12 shows an example in the complex pha-
sor diagram, in which Ug forms the real axis. In this
example, the active component Ig, of the earth cur-
rentlg, related to the displacement voltage Ug, is de-
cisive and is compared with the set threshold value
lee pirec- Thus, this example is valid for directional
earth fault determination in an arc compensated
system, where the quantity Ig - cos @ is the determin-
ing factor. The symmetry axis is identical with the g4
axis. The current magnitude threshold appears as a
circle (dotted circle IEE> in the figure).

Ue 4 lEa

forward direction

2z

b

7
lee DIREC /

A

)
\

gy capacitive

J [EE> inductive

4

reverse direction

EF MEAS = COS PHI
PHI CORR = 0.0°

Figure 4.12 Directional characteristic with cos
measurement

The symmetry axis®¢an lpe shifted by up to +45°
(settable). Thus, it isWpossible, for example, to
achieve maximum sensitivity for ohmic-inductive
currents by —45° (inductive) angle displacement, in
earthed systems, or, for example, to achieve
maximursensitivity for ohmic-capacitive currents
by +45;, (Capacitive) angle displacement, for use on
electrieal machines which are directly connected to
an{iselated network. In addition, 90° shifting is
possible in order to detect earth faults in isolated
systems.

The earth fault direction and the magnitude of the
current in this direction is determined from a highly
accurate calculation of active and reactive power us-
ing the definitions:

Active power:

t+T .
Pea=1 |Ue () ig () ot
T

t

Reactive power:

t+T
Per =1 TUE (t —90°) -igl(t) 4 dt
T
t

where T equals period,of integration.

The use of an efficientiealculation algorithm and si-
multaneous numericakfiltering allows the directional
determination, to" be achieved with high accuracy
and sharplytdefined threshold limits (see Figure
4.13) afdhinsensitivity to harmonic influences — par-
ticularly thefrequently strong third and fifth harmon-
ics which,occur particularly in ohmic earth fault cur-
rents: Thedirectional decision results from the signs
of active,and reactive power.

Since/the active and reactive component of the cur-
rent — not the power — determine pick-up of the
earth fault directional decision, these current com-
ponents are calculated from the power compo-
nents. Thus for determination of the direction of the
earth fault active and reactive components of the
earth fault current as well as the direction of the ac-
tive and reactive power are evaluated.

With sin ¢ measurement (for isolated systems):

— earth fault forwards, when Pg, > 0 and Ig, > set
value,

— earth fault backwards, when Pg, < 0 and I, > set
value.

With cos ¢ measurement (for compensated sys-
tems):

— earth fault forwards, when Pgg > 0 and Ig; > set
value,

— earth fault backwards, when Py < 0 and Ig, > set
value.

In all other cases the symmetry axis is produced by
processing the sum of parts of the active and reac-
tive power.
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lea (active component)

D

1000 mA
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--— —_— - B
J \_ -
Ig leading «— [ —= “Imlagging
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90° 60° 30° 02 30° 60° 90°

Figure 4.13 Directional earth fault measuremént characteristic — example | - cos ¢

In networks with isolated starpointgthe earth fault
current flows as a capacitive currentfromthe healthy
lines viathe measuring point to theypointéf fault. This
capacitive current determinesgthe direction.

In networks with arc suppression.coils, the Petersen
coil superimposes a cofrespanding inductive cur-
rent on the capacitive,earthsfault current when an
earth fault occurs, so thatithe capacitive current at
the point of faultlis,compensated. Dependent upon
the point of mieasurément in the network the resul-
tant measuyred gurrent can however be inductive or
capacitive and.thedreactive current is therefore not
suitable for the“determination of direction. In this
case, only the ohmic residual current which results
from the losses of the Petersen coil can be used for
directional determination. This earth fault ohmic cur-
renbis,only a few percent of the capacitive earth fault
current.

IRithe latter case it must be noted that, dependent
upon the location of the protective relay, a consider-
able reactive component may be superimposed

which, in the most unfavourable cases, can attain 50
times the active component. Even the extremely
high accuracy of the calculation algorithm is then in-
adequate if the current transformers do not exactly
convert the primary values.

The measurement input circuit of the relay for highly
sensitive earth fault detection is particularly de-
signed for this purpose and permits an extremely
high sensitivity for the directional determination of
the wattmetric residual current. In order to utilize this
sensitivity it is recommended that window-type cur-
rent transformers be used for earth fault detection in
compensated networks. As even the core balance
transformers have an error of angle, the protection
system allows the setting of factors which, depen-
dent upon the reactive current, will correct the error
angle.

Further explanation concerning the characteristic
and symmetry axis are given in the setting hints in
Section 6.3.11.
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4,54 Earth fault location

By means of the directional indication of the net-
work, the earth-faulted line can often be located. In
radial networks, location ofthe faulted line is relative-
ly simple. Since all circuits on a busbar (Figure 4.14)
carry a capacitive partial current, the measuring
point on the faulted line in an isolated network sees
almost the entire prospective earth fault current of
the network; in compensated networks the wattmet-
ric residual current from the Petersen coil flows
through the measuring point. For the faulted line or
cable, a definite “forwards” decision will result,
whilst in the remaining circuits a “reverse” indication
will be given unless the earth current is so small that
no measurement can be taken. In any case the
faulted cable can be clearly determined.

In meshed or ring networks the measuring points at
the ends of the faulted cable equally see a maximum
of earth fault (capacitive or ohmic) current. Only in
this cable will the direction “forwards” be indicated
on both line ends (Figure 4.15). Even the remaining
directional indications in the network can aid loca-
tion of the earth fault. But under certain circum-

stances one or more indications may not be given
due to insufficient earth current. Further advice can
be found in the leaflet “Earth-fault detection ingiso-
lated neutral or arc-suppression coil earthedthigh
voltage systems”.

Figure'4y4 Faulted line location in radial network

Figure 4.15 Locatiomofearth fault based on the directional indicators in a meshed network
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4.6 Intermittent earth fault protection (optional)

Intermittent earth faults may occur in cables with
weak insulation conditions or in cable junction
boxes where water has got in. These faults often are
naturally quenched but re-ignite after an indefinite
time. The duration may be some milliseconds uptoa
few seconds.

The short duration of the faults is often insufficient to
make it cleared by the time overcurrent protection.
Only after the fault has burned itself to such an extent
that it remains standing, it can be cleared selectively
by the short-circuit protection.

Since these intermittent earth faults endanger the
power equipment thermally, 7SJ512 provides a pro-
tection function which can detect such intermittent
earth faults and accumulate the duration of the
faults.

When an adjusted pick-up value “lig>" (r.m.s. value)
is exceeded, pick-up occurs (refer to Figure 4.16).
The pick-ups are annunciated (“IIE Fault det”)
and counted. When more than two pick-ups occur
(pre-setting), annunciation “Intemit.EF” is out-
put. When pick-up is reset, the fault detection signal
can be maintained for an adjustable time “TgZa(pa-
rameter T—det.ext; annunciation “ITE
stab.F1lt”).

IIE Fault det

The duration of the prolonged fault detection'signals
is accumulated in the integrator “Tsum”. Af this,accu-
mulated times exceed a set threshold, alarm “II1E
Tsum exp” is given. Trip signal is issued provided a
pick-up signal is present (annunciation “IEF
Trip”). The trip command is maintained for at least
the minimum trip duration, which.is set for the relay,
even when the pick-up Signalfis very short. At the
end of the trip signal all memeries of this protection
function are reset so that theyprotection reverts to its
quiescent state.

Besides the fault time accumulator “Tsum”, another
timer “Treset” i§ started with each pick-up which is
set to alongefrtime. But this timer is reset and re-trig-
gered eachtitne arenewed pick-up occurs within its
set time interval,"Only when the set time for “Treset”
has expired‘without occurrence of a new earth fault
(apnungiation “ITIE Tres run”), then all memo-
ries,of thelintermittent earth fault protection function
are reset so that the protection reverts to its quies-
centistate. That means, “Treset” is the time period
within which the next earth fault must occur so that it
is treated as an intermittent earth fault, together with
the previous earth fault. An earth fault which occurs
later is regarded as a new fault.

& IL >

|Tsum
lig> 0 TEE _ﬂ_

Tres

E IEF Tsum exp )

.I.

( IEF Tres run )
JL

IIE stab.Flt

=2 ( Intermit.EF)

Trip —®

Annunciation

Figure 4.16 Logic scheme of the intermittent earth fault protection
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4.7 Automatic reclosure

471 General

Experience has shown that approximately 85 % of
short circuits are caused by an arc, on overhead
lines, and self-extinguish after interruption by the
protective device. The line can therefore be re-ener-
gized. This is carried out by the automatic reclosure
(AR) function.

If the short circuit is still present after the auto-reclo-
sure (arc not quenched or metallic short circuit),
then the protective relay finally disconnects the pow-
er. Multiple auto-reclosure attempts, often with afirst
rapid auto-reclosure (RAR) and subsequent
delayed auto-reclose cycles (DAR) are possible in
some networks.

7SJ512 allows automatic three-pole as well as
single- and multi-shot reclosure. If more than onere-
close attempt will be carried out, the second and any
further auto-reclose cycle are designated in the fol-
lowing with DAR (delayed auto-reclosure) indepen-
dent on the real setting of the dead times of the
cycles.

The possibilities and functions of the internal AR #
unit are described in the following sections. Prereq+
uisite for initiation of the AR—function is always that
the circuit breaker is ready for operation when pigk-
up occurs. This information has to be transmitted/to
the device via a binary input.

Furthermore, reclosure is blocked if the tripping
command occurs after the action timefwhich,can be
set individually for RAR and DAR:

4.7.2 Protection stages and selectiv-
ity during automatic reclosure

For the auto-reclosure sequence to be successful,
faults on any part of the line must be cleared from the
feeding line ends within the same — shortest possi-
ble — time. Usually, therefore, an' instantaneous
stage of the short-circuit protection,is seisto operate
before a reclosure by the AR—unit. Therefore, each
short-circuit protection stage(of #SJ512 which can
initiate the auto-reclose funetion'provides special AR
stages (see below). Furthermore, one can decide for
each short-circuit protection, whether or not it shall
generally initiate the autosreclose function.

For each of the proteetion functions:
— I>> stages for pAase currents,

- |I> stages (definite time) or |, stages (inverse
time)ifor phase currents,

— _directional I> stages (definite time) or directional
IgStages (inverse time) for phase currents, if avail-
able,

— lg>> stage for earth currents,

— lg> stage (definite time) or Ig, stage (inverse
time) for earth currents,

— directional Ig> stage (definite time) or directional
Igp stage (inverse time) for earth currents, if avail-
able,

— lge>> stage for highly sensitive earth fault detec-
tion,

— |lge> stage (definite time) or Igg, stage (inverse
time) for highly sensitive earth fault detection,

the following can be individually chosen:

50

C53000-G1176—-C102



7SJ512 V3

Method of operation

— whether the stage shall initiate the RAR function
or not,

— which delay time should be valid before an RAR
cycle,

— whether the stage shall initiate the DAR function
or not,

— which delay time should be valid before a DAR
cycle,

— which delay time should be valid before a final trip.

In addition, a choice can be made for RAR and DAR
separately, whether each of the high-current stages
(i.e. I>> or lg>> or Igg>> stage) should block
auto-reclosure.

The remaining protection functions — thermal over-
load protection, circuit breaker failure protection,
user defined trip functions — always operate without
auto-reclosure, therefore they have no AR stages.
Auto-reclose is always blocked when the circuit
breaker failure protection has tripped.

The auto-reclose function provides an action timefor
each of RAR and DAR function which can separately
set. The action times are started with any faultdetec-
tion of a protection function which shall triggerithe
AR function. If the action time has elapsed before
any trip signal is given, it is assumed that thefault is
not on the protected line but on anotherling; auto-re-
closure is not initiated.

All protection functions which ¢an opesate direction-
al can block reclosure in case'the'fault lies in reverse
direction. This applies alsgifa tfip.eommand is given
for a reverse fault before the action time has
elapsed. Note that the nonsdirectional stages do not
block auto-reclosure’evenwhen they trip on a fault in
reverse directiondln ordegto avoid reclosure in such
cases, the agction time, (refer to Section 4.7.3) must
be set belaw thé non-directional trip time.

4,7.3 Action times and reclaim times

Itis often appropriate to prevent readiness for reclo-
sure, when the fault has persisted for asspegified
time; for example, when it can be assumed that the
arc has burnt itself in to such an extent, thatithere is
no chance of natural quenching during the dead
time.

The AR—functions of 7SJ512faregprovided with set-
table action times, separate foFRAR'and DAR, which
are started by the fault detection signal. If, after expi-
ry of the action time, nofripping signal has been giv-
en, reclosure is blocked.

The AR—functions'0f7SJ512 are provided with three
settable reclaindtimes, which do not discriminate be-
tween RAR afid, DAR” Generally, the reclaim time is
the time pefied during which no further reclosure at-
tempt.is permitted.

The reclaimyime T—RECLAIM is started at every re-
clese®eemmand. If auto-reclosure has been suc-
gessful, all functions reset to the quiescent condition
after.expiry of T—RECLAIM; any fault occurring after
the expiry of the reclaim time is considered to be a
new system fault. When a renewed trip command is
given within this reclaim time, the next auto-reclose
cycle is started if multi-shot AR is permitted; if no fur-
ther AR cycle is permitted, a renewed trip command
within the reclaim time is final: AR has been un-
successful.

The lock-out time T—LOCK is the time period during
which any further close command by the 7SJ512
relay is blocked after final disconnection. This ap-
plies for all closing attempts which are performed by
the relay. If this time is set to oo, closing is locked out
until the AR function is reset by energization of the
binary input “>AR Reset”. After the reset signal all
functions reset to the quiescent condition.

A special reclaim time T-BLOCK MC is provided for
manual closing. During this time after manual close,
reclosure is blocked; any trip command will be a final
trip.
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4.7.4 Three-pole rapid auto-reclosure

When the AR function is ready for operation, the
short-circuit protection trips three-pole for all faults
within the stage valid for RAR (refer to Section 4.7.2).
The AR-function is initiated provided tripping oc-
curs within the action time (refer Section 4.7.3). With
fault clearance due to a trip command from a phase
current element, the (settable) dead time RAR T—
PHAse commences; with fault clearance due to a
trip command from an earth current element, the
(settable) dead time RAR T—EARth commences.
After the corresponding dead time, the circuit break-
er receives a closing command, the duration of
which is settable. Simultaneously, the (settable) re-
claim time T—RECLAIM (Section 4.7.3) is started.

If the fault is cleared (successful RAR), the reclaim
time T—RECLAIM (Section 4.7.3) expires and all
functions reset to the quiescent condition. The net-
work fault is cleared.

If the fault has not been cleared (unsuccessful AR)
then the short-circuit protection carries out a final
disconnection in the stage that is valid for final trip
(refer to Section 4.7.2). Also, every fault during the
reclaim time will result in final disconnection.

After unsuccessful AR (final disconnection) the logk-
out time T—LOCK (Section 4.7.3) is started. For this
time any close command from 7SJ512 is locked,

The above sequence comes into effect with single-
shot RAR. With 7SJ512, multiple AR =attempts (up
to 9 DAR-shots, refer Section 4.7.5) afe also possi-
ble.

4.7.5 Multi-shot delayed auto-reclo-
sure

The internal auto-reclose feature in 7SJ512 will@lso
permit multi-shot reclosure, up to 9 consecutive
DAR-—cycles. A separate DAR time is available for
each of the protection stages (refer also to Section
4.7.2). Also the actiontime can be independently set
for these DAR cycles.

Different numbers of DAR cycles, cansbe set for
phase faults and earth faults. Thé'set number of DAR
cycles does not include the first/RAR cycle.

The dead times can begindividually set for phase
faults and earth faults,

Each new pick-up_restarts the action time DAR T—
ACT, within which’ a/tiipping command must occur.
After fault clearance, the dead time begins. At the
end of this, the Gircuit breaker is given a new closing
command,, Simultaneously, the reclaim time T—RE-
CLAIM (Section'4.7.3) is started.

As leng as'the permitted number of cycles has not
been reached, the reclaim time is reset by each new
pick-tip, and recommences with the next closing
command.

If one of the cycles is successful, that is, after reclos-
ure the faultis no longer present, thereclaimtime T—
RECLAIM equally runs out and all functions return to
the quiescent condition. The network fault is
cleared.

If none of the AR—cycles has been successful then
the short-circuit protection carries out a final discon-
nection after the last permissible cycle in the stage
that is valid for final trip (refer to Section 4.7.2). The
lock-out time T—LOCK (Section 4.7.3) is started. For
this time any close command from 7SJ512 is locked.

The subsequent cycles (DAR) can be blocked by a
binary input.
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4.8 Thermal overload protec-
tion

The thermal overload protection prevents the pro-
tected object, particularly in case of cables, trans-
formers, and motors, from damage caused by ther-
mal overloading.

The unit computes the temperature rise according
to a thermal single-body model as per the following
thermal differential equation:

4 1 g1 p
at T 0= I

with® - actual temperature rise referred to the fi-
nal temperature rise for the maximum per-
missible cable current k-ly

t — thermal time constant for heating-up of
the cable

| — actual current (rm.s. value) referred to the
maximum permissible current lyax = K- Iy

When the temperature rise reaches the first set
threshold, a warning alarm is given, in order to ren-
der possible an early load reduction. If the second
temperature threshold is reached the protected ob-
ject can be disconnected from the netwark.

The temperature rises are calculated sgparately for
each individual phase. A choice can (e, made
whether the maximum calculated témperature rise
ofthe three phases, the averagé&temperature rise, or
the temperature rise calculateddrom,.the phase with
maximum current should be decisive. A true r.m.s.
value measurement is performed ivorder to include
for the effect of harmonigfcontent.

The maximum permissible continuous thermal over-
load current Inax is \dgscribed as a multiple of the
rated current dy;:

Imax = Kaly

In addition to the k—value, the time constant T as
well as the alarm temperature ®y,m Must be en-
tered,into the protection unit.

Apart from the thermal warning stage, the overload
protection also includes a current-dependent warn-
ing stage. This latter can give an early annunciation
of‘animpending overload current even if the temper-
ature rise has not yet reached the alarm or trip tem-
perature rise values.

4.9 Circuit breaker failure pro-
tection

In order to supervise correct functioning oftheeireuit
breaker, acheck is made that the currentdisappears
after a trip signal has been given. When the,protec-
tion issues atrip command to the breaker, atimer T—
B/F is started. The timer continues to run for as long
as the trip command is maintained and the current
continues to flow. If the circuit breaker does not re-
spond to the trip command thetimer runs to its set
limit. The breaker failure_protection then outputs a
signal to trip the upstream gircuit breaker(s) to clear
the fault. This breaker failure trip signal can be as-
signed to a trip relay output of the device or to any
signal relay as, nermally; a further external multi-
contact trip relayais Used to produce the required
number of tripjcontacts (observe switching capabili-

ty!).

Start'ofithe circuit breaker failure protection can also
be initiated, by an external feeder protection relay.
Thentrip ‘signal of the external protection device is
coupled into the 7SJ512 relay via a binary input.

Figure 4.17 shows the logic diagram of the circuit
breaker failure protection.

4.10 Dynamic switch-over of
pick-up values

The pick-up values of the phase time overcurrent
protection, the earth time overcurrent protection,
and the high-sensitivity earth fault protection can be
switched over dynamically to an alternative set of
values during operation, by energizing an asso-
ciated binary input. After energization of the binary
input the relay operates immediately with the
switched set of pick-up values.

4.11 Processing of user defined

annunciations

Four annunciations are available, which can be de-
fined by the user himself. Signals and messages of
other devices which have no interfaces (PC or LSA
interface) can be included in the annunciation pro-
cessing of the device. Like the internal annunci-
ations, they can be delayed, allocated to signal re-
lays, LEDs or trip relays, or transmitted to the front
display, a PC or LSA. Examples are Buchholz pro-
tection or temperature monitor, or similar.
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Figure 4.17 Logic diagram of the circuit breaker failure protection

4.12 Circuit breaker tripdest

Numerical time overcurrent protgetionselay 7SJ512
allows checking of the tripping(circuits and the cir-
cuit breaker by a simple method. Byaneans of the in-
corporated auto-reclose featurej a TRIP—CLOSE
test sequence is possible.

A precondition for any#dest sequence is that no pro-
tection function has'picked up. If the circuit breaker
auxiliary contacts advisethe relay, through a binary
input, of the circuit breaker position, the test cycle
can only be started when the circuit breaker is
closed. This,additional security should not be de-
feated.

Additienally;"for a TRIP—CLOSE cycle, the condi-
tiofgerian auto-reclose sequence must be fulfilled
(eircuit breaker ready, auto-reclose not blocked).

Initiation of the test cycle can be given from the oper-
ator keyboard or via the front operator interface. The
relay issues a three-pole trip command.

The test sequence is monitored by the position of
the breaker, as given by its auxiliary contact pro-
vided the auxiliary contact is connected to a binary
input. If the breaker does not respond to a com-
mand, the test sequence will be interrupted and an
appropriate indication is given. The sequence can
be followed on the indicator panel or a personal
computer screen.

The test sequence can also be started by a binary
input.
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4.13 Ancillary functions

The ancillary functions of the numerical time over-
current protection relay 7SJ512 include:

— Processing of annunciations,
— Storage of short circuit data for fault recording,
— Operational measurements and testing routines,

— Monitoring functions.

4.13.1 Processing of annunciations

After a fault in the protected object, information con-
cerning the response of the protective device and
knowledge of the measured values are of impor-
tance for an exact analysis of the history of the fault.
For this purpose the device provides annunciation
processing which is effective in three directions.

4.13.1.1 Indicators and binary outputs
(signal relays)

Important events and conditions are indiecated, by
optical indicators (LED) on the front plate. #heimod-
ule also contains signal relays for repete sighalling.
Most of the signals and indications can be mar-
shalled, i.e. they can be allocatéd, meanings other
than the factory settings. In Segtion 56 the delivered
condition and the marshalling®facilities are de-
scribed in detail.

The output signal relays aregnot latched and auto-
matically reset as soonasghe originating signal dis-
appears. The LEDs canbearranged to latch or to be
self-resettingf

The memories of theé LEDs can be safe against sup-
ply voltage failure. They can be reset:

— locally, byyoperation of the reset button on the
relay,

=,remotely by energization of the remote reset in-
put;

— via the operating and system interface,

— automatically, on occurrence of a new general
pick-up signal.

Some indicators and relays indicate conditions; it is
not appropriate that these should be stored. Equally
they cannot be reset until the originating criterion
has been removed. This mainly’concerns fault indi-
cations such as “auxiliarypvoltage fault”, etc.

A green LED indicates réadiness for operation. This
LED cannot be reset andfemains illuminated when
the microprocessor isworking correctly and the unit
is not faulty. TheRkED extinguishes when the self-
checking function,of'the microprocessor detects a
fault or whendhe auxiliary voltage is absent.

With the auxiliary voltage present but with an exist-
ing internalfault in the unit, a red LED illuminates
(“Blocked?)and blocks the unit.

4.13.1.2 Information on the display panel or to
a personal computer

Events and conditions can be read off in the display
on the front plate of the device. Additionally, a per-
sonal computer, for example, can be connected via
the operating interface, and all the informations can
then be sent to it.

In the quiescent state, i.e. as long as no network
faults are present, the display outputs selectable op-
erating information (usually an operational mea-
sured value) in each of the two lines. In the event of a
network fault, selectable information on the fault ap-
pears instead of the operating information, e.g. de-
tected phase(s) and elapsed time from fault detec-
tion to trip command. The quiescent information is
displayed again once these fault annunciations
have been acknowledged. The acknowledgement
is identical to resetting of the stored LED displays as
in Section 4.13.1.1.

The device also has several event buffers, e.g. for
operating messages, circuit breaker operation sta-
tistics etc. (refer to Section 6.4) which can be saved
against supply voltage failure by a buffer battery.
These messages, as well as all available operating
values, can be transferred into the front display at
any time using the keyboard or to the personal com-
puter via the operating interface.
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After a fault, for example, important information con-
cerning its history, such as pick-up and tripping, can
be called up on the display of the device. The fault
inception is indicated with the absolute time of the
operating system. The sequence of the events is
tagged with the relative time referred to the moment
at which the fault detector has picked up. Thus, the
elapsed time until tripping is initiated and until the
trip signalis reset can be read out. The resolution is 1
ms at 50 Hz.

The events can also be read out with a personal
computer by means of the appropriate program
DIGSI®. This provides the comfort of a CRT screen
and menu-guided operation. Additionally, the data
can be documented on a printer or stored on a
floppy disc for evaluation elsewhere.

The protection device stores the data of the last four
network faults; if a fifth fault occurs the oldest fault is
overwritten in the fault memory. The annunciations
of the last three network fault can be read out in the
local display.

A network fault begins with recognition of the fault by
pick-up of any fault detector and ends with fault de-
tector reset or expiry of the auto-reclose sequence
so that non-successful auto-reclose attempts will
also be stored as part of one network fault. Thus;
one network fault can include different fault events
(from pick-up until drop-off). This is particularly ad-
vantageous for allocation of time data.

4.13.1.3 Information to a central unit (optional)

In addition, all stored information.eanbetransmitted
via an optical fibre connector orithe isolated second
interface to a control centre, foriexample, the SIE-
MENS Localized SubstationgAutomation System
LSA 678. Transmissiontuses a standardized trans-
mission protocol agcordingio VDEW/ZVEI and IEC
60870-5-103 ar, selectable, according to DIN
19244,

4.13.2 Data storage and transmission
for fault recording

The instantaneous values of the measured valdes

iL1, iLo, iLg, IE
and, if available, u 4, ups, U3, Ug

are sampled at intervals of /g a.c. cyele and stored
in a circulating shift register. Inycase©f afault, the
data are stored over a selectabledtimesperiod, but
max. over 5 seconds. The maximum number of fault
records within this time period is' 8 These data are
then available for fault analysis.“Eér each renewed
fault event, the actual new.faultidata are stored with-
out acknowledgementisef theyold data.

The data can be transferred to a connected personal
computer via thefoperation interface at the front and
evaluated byitheprotection data evaluation program
DIGSI®. The'eurrents and voltages are referred to
their maXimumivalUes, normalized to their rated val-
ues and prepared for graphic visualization. In addi-
tion, signals ‘€an be marked as binary traces, e.g.
“Pick-up” and “Trip”.

Alternatively, the fault record data can be trans-
mitied to a control centre via the serial interface (if
fitted). Evaluation of the data is made in the control
centre, using appropriate software programs. The
currents and voltages are referred to their maximum
values, normalized to their rated values and pre-
pared for graphic visualization. In addition, signals
can be marked as binary traces, e.g. “Pick-up” and
“Trip”.

When the data are transferred to a central unit, read-
out can proceed automatically, optionally after each
pick-up of the relay or after trip. The following then
applies:

— The relay signals the availability of fault record
data,

— The data remain available for recall until they are
overwritten by new data.

— Atransmission in progress can be aborted by the
central unit.
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4.13.3 Operating measurements and
conversion

As long as the relay is not busy with a fault, the true
r.m.s. values of the phase currents and the earth cur-
rent are available as are — if available — the volt-
ages, the active, reactive, and apparent power, for
local recall or transmission of data. When the ther-
mal overload protection is operative, the calculated
temperature rises can also be read out.

The following is valid:
phase and earth currents in

amps primary and in % of rated
current,

= 1, lo, Iz, |

— Uiy, U, U voltages (phase—earth) in kilo-
volts primary and in % Un/1/3
(model with directional determi-

nation),

active component of the earth
fault currentin A primary and mA
secondary,

— lgga

reactive component of the earth
fault currentin A primary afnd'mA
secondary,

— lggr

displacement voltage in Kilovolts
primary and in % Uy

active, reactiveg and,“apparent
power in megawatts or MVA or
MVAr primaryand in % of
V3 In'Un (Medel with directional
determination);

— COoSs @ powerfactor,

- f freguency in % of rated frequen-
cy,

— O/Oyip calculated temperature rise re-

ferred to trip temperature rise.

4.13.4 Monitoring functions

The device incorporates comprehensive monitoring
functions which cover both hardware and*software;
furthermore, the measured values are continuously
checked for plausibility so that the current'and volt-
age transformer circuits are also included in the
monitoring system.

4.13.4.1 Hardware monitoring

The complete hardware is monitored for faults and
inadmissible functions, frem the measured value in-
puts to the output relays. In detail this is accom-
plished by monitoring:

— Auxiliary and,reference voltages

Theypraecessor monitors the offset and reference
voltage ofthe ADC (analog/digital converter). The
protection is blocked as soon as impermissible
deviations occur. Permanent faults are annun-
ciated.

Failure or switch-off of the auxiliary voltage auto-
matically puts the system out of operation; this
status is indicated by a fail-safe contact. Transient
dips in supply voltage of less than 50 ms will not
disturb the function of the relay.

— Measured value acquisition

The complete chain, from the input transformers
up to and including the analog/digital converters
are monitored by the plausibility check of the
measured values.

In the current path, there are four input conver-
ters; the digitized sum of the outputs of these
must always be zero. A fault in the current path is
recognized when

liL1 + i + i3 + kX ig| >
SUM.lthres x Iy + SUM.Fact.l X Imax

An adjustable factor k; (parameter le/Iph) can be
set to correct the different ratios of phase and
earth current transformers (e.g. summation trans-
former). If the residual earth current is derived
from the current transformer starpoint, k; = 1.
SUM.lthres and SUM.Fact.l are setting parame-
ters (refer to Section 6.3.10). The component
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SUM.Fact.l x Imax takes into account permissible
current proportional transformation errors in the
input converters which may particularly occur un-
der conditions of high short circuit currents (Fig-
ure 4.18).

Note: Current sum monitoring can operate prop-
erly only when the residual current of the pro-
tected line is fed to the Ig input of the relay.

A further current sum monitoring function oper-
ates with the phase currents and the earth current
of the input for high-sensitivity earth fault detec-
tion, in the same way.

I_F I = Fault current
In
Slope:
/ SUM.Fact.|
SUM.Ithres
Imax
In

Figure 4.18 Current sum monitoring (current
plausibility check)

In the voltage path, there are four input,eonver#
ters: three connected to each phase—earth volt-
age and one further connected to the displace-
ment voltage Ugy. A fault in the voltage cirgulits will
be recognized when

|U|_1 + U + U + kU'uENI > 25V.

Factor ky (parameter Uph/Udelta) can be set to
correct different ratios ofyphase and open delta
voltage transformier windings.

Note: Voltage sum{(phase —earth) monitoring can
operate properly ‘only when the device is
equipped with phase voltage inputs (models with
directional detegmination) and an externally
formed @pen delta voltage Ugy is connected to
the residual voltage input of the relay.

— Command output channels:

The command relays for tripping and closing are
controlled by two command and one additional
release channels. As long as no pick-up conditien
exists, the processor makes a cyclic che€k of
these command output channels for availability
by exciting each channel one after the other and
checking for change in the output signal level.
Change of the feed-back signal to low level indi-
cates afaultin one of the control channels or inthe
relay coil. Such a condition leads automatically to
alarm and blocking of the command output.

— Memory modules:

The memory modules“are periodically checked
for fault by:

e Writing a dataybit¥pattern for the working
memorxy. (RAM) and reading it,

® Formation, ofvthe modulus for the program
memoryEPROM) and comparison of it with a
reference program modulus stored there,

® Formation of the modulus of the values stored
in_the parameter store (EEPROM) then com-
paring it with the newly determined modulus af-
ter each parameter assignment process.

4.13.4.2 Software monitoring

For continuous monitoring of the program se-
quences, a watchdog timer is provided which will re-
set the processor in the event of processor failure or
if a program falls out of step. Further, internal plausi-
bility checks ensure that any fault in processing of
the programs, caused by interference, will be recog-
nized. Such faults lead to reset and restart of the pro-
cessor.

If such a fault is not eliminated by restarting, further
restarts are initiated. If the fault is still present after
three restart attempts the protective system will
switch itself out of service and indicate this condition
by drop-off of the availability relay, thus indicating
“equipment fault” and simultaneously the LED
“Blocked” comes on.
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4.13.4.3 Monitoring of external measuring
transformer circuits

To detect interruptions or short circuits in the exter-
nal measuring transformer circuits or faults in the
connections (an important commissioning aid) the
measured values are checked at cyclic intervals, as
long as no pick-up condition exists:

— Current symmetry

In healthy operation it can be expected that the
currents will be approximately symmetrical. The
following applies:

[ lmin | /| Imax | < SYM.Fact.|
if
Imax/lN > SYM.lthres / In

Imax is always the largest of the three phase cur-
rents and i always the smallest. The symmetry
factor SYM.Fact.l represents the magnitude of
asymmetry of the phase currents, and the thresh-
old SYM.Ithres is the lower limit of the processing
area of this monitoring function (see Figure 4.19).
Both parameters can be set (see Section 6.3.10),

I min

In
Slope:
SYM.Factl
/
SYM.Ithres max

IN

Figure 4.19 Current@&ymmetry monitoring

— Voltage symmetry (models with directional deter-
mination)

In¢healthy operation it can be expected that the
voltages will be approximately symmetrical.
Therefore, the device checks the three connected
phase voltages for symmetry.

The following applies:

| Umin | / | Umax | < SYM.Fact.U
if
| Umax | > SYM.Uthres

whereby Unay is the largest of the three voltages
and Umin the smallest. The symmetry factor
SYM.Fact.U represents the¥magnitude of the
asymmetry of the aoltages. ) The threshold
SYM.Uthres is the lowerdlimitséf the processing
area of this monitoringfunction (see Figure 4.20).
Both parameters cantbé set’(see Section 6.3.10).

U min
Un
Slope:
SYM.Fact.U
/
SYM.Uthres Unmax
Un

Figure 4.20 Voltage symmetry monitoring

— Phase rotation
Since correct functioning of directional determi-
nation relies upon a clockwise sequence of the
measured quantities, the direction of rotation is
monitored:
U1 before U, before U 5 and

I_1 before I » before | 5

These checks are carried out when the measured
values have a minimum value of

|UL1],|ULs|,|ULs| > 40V and/or
L], [1ee|, | Is] > 0.5 - Iy
Counter-clockwise rotation will cause an alarm.

Table 4.2 gives a survey of all the functions of the
measured value monitoring system.
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Failure covered, reaction

1. Plausibility check of currents

|i|_1 + i + i|_3 + Ie/Iph X iEl >
SUM.lthres x Iy + SUM.Fact.l X |pax

Relay failures in the signal acquisition circuits
IL1, L2, I3, IE

delayed alarm “Failure XI”

2. Plausibility check of currents with Igg

|i|_1 + iLo + i3 + IEE/IPH x iEEl >
SUM.lthres x Iy + SUM.Fact.l X |pax

Relay failures in the signal acquisition circuits
IL1, L2, I3, IEE

delayed alarm “Fail.XI (IEEY®

3. Plausibility check of voltages phase—earth
|U|_1 + U + Us + Uph/UdeIta X uENl > 25V

Relay failures in the signal acquisition®eircuits
Up1, U, Upg, Ug

delayed alarm “Failure XUp=e®

4. Current unbalance

Imin . sym.Facti

| Imax |

and |lmax| > SYM.lthres

Single, or phase-to-phase sheri/circuits or broken
conductors in the c.t. girctits i 1, i o, i 3

or

unbalanced load

delayed alarmyiFaidure Isymm”

5. Voltage unbalance (phase—phase)

1Yminl _ gym.Fact.u
| Umax|

and |Umaxl > SYM.Uthres

Short-circuit orlinteruption (1-phase, 2-phase) in
v.t. secondany,circuits

or

unbalanced voltage on the system

delayedyalarm “Failure Usymm”

6. Phase rotation
Phase sequence

u1 before ug» before u 3,
aslong as |U4|, |[ULe|, |ULs| > 40V

and

i1 before i o before i3,
aslong as [I1], [I2], [Ia| > 0.5 - Iy

Swopped voltage connections or swopped cur-
rent/connections or reverse rotation sequence

delayed alarm “Fail.PhaseSeq”

Bolted figures are setting values.

Table 4.2

Summary of measuringycircuit monitoring
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5 Installation instructions

/_v\ Warning

The successful and safe operation of this device is dependent on proper handling,and installation
by qualified personnel under observance of all warnings and hints contained®in this manual.

In particular the general erection and safety regulations (e.g. IEC, DIN, ¥DEyor hational standards)
regarding the correct use of hoisting gear must be observed. Non-obseryance can result in death,
personal injury or substantial property damage.

5.1 Unpacking and repacking

When dispatched from the factory, the equipment is
packed in accordance with the guidelines laid down
in IEC 60255—-21, which specifies the impact resis-
tance of packaging.

This packing shall be removed with care, without
force and without the use of inappropriate tools"The
equipment should be visually checked te‘ensure
that there are no external traces of damage.

The transport packing can be re-usedffor, further
transport when applied in the same way/The"stor-
age packing of the individual relays#is'notistited to
transport. If alternative packing is used, this must
also provide the same degree of prote€tion against
mechanical shock, as laid down INYIEC 60255—
21—1 class 2 and IEC 60255—21%2 class 1.

Before initial energization with) supply voltage, the
relay shall be situatedsin the*operating area for at
least two hours in{ordef)to ensure temperature
equalization and“te, aveid humidity influences and
condensation.

5.2, Preparations

Theyoperating conditions must accord with VDE
0100/5.78'and VDE 0105 part 1/7.83, or correspond-
ing, national standards for electrical power installa-
tions!

/N

Caution!

The modules of digital relays contain
CMOS circuits. These shall not be with-
drawn or inserted under live conditions!
The modules must be so handled that any
possibility of damage due to static electri-
cal charges is excluded. During any neces-
sary handling of individual modules the re-
commendations relating to the handling of
electrostatically endangered components
(EEC) must be observed.

In installed conditions, the modules are in no dan-
ger.
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5.2.1 Mounting and connections

5.2.1.1 Model 7SJ512x-—-xBx*xx for panel sur-

face mounting

— Secure the unit with four screws to the panel. Re-
fer to Figure 2.2 for dimensions.

— Connect earthing terminal (Terminal 16) of the unit
to the protective earth of the panel.

— Make a solid low-ohmic and low-inductive opera-
tional earth connection between the earthing sur-
face at the side of the unit using at least one stan-
dard screw M4, and the earthing continuity sys-
tem of the panel; recommended grounding strap
DIN 72333 form A, e.g. Order-No. 15284 of
Messrs Druseidt, Remscheid, Germany.

— Make connections via screwed terminals.

5.2.1.2 Model 7SJ512x--xCxxx for panel flush
mounting or —-xExxx for cubicle instal-
lation

— Lift up both labelling strips on the lid of the unit
and remove cover to gain access to four holes for
the fixing screws.

— Insert the unit into the panel cut-out and securg it
with the fixing screws. For dimensions refer 1o Fig+
ure 2.3.

— Connect earthing screw on the rearfofthe unit to
the protective earth of the panel prieubicle.

— Make a solid low-ohmic and lew-inductive opera-
tional earth connection between the earthing sur-
face at the rear of the unily@Sing-atleast one stan-
dard screw M4, and the earthing continuity sys-
tem of the panel omrycubi€le; recommended
grounding strap®IN 22338form A, e.g. Order-No.
15284 of Messfrsg,Dréiseidty Remscheid, Germany.

— Make connections viathe screwed or snap-in ter-
minals of the sockets of the housing. Observe la-
belling of the individual connector modules to en-
sure correct location; observe the max. permissi-
ble conductor cross-sections. The use of the
screwedterminals is recommended; snap-in con-
nection requires special tools and must not be
usedifor field wiring unless proper strain relief and
theypermissible bending radius are observed.

5.2.2 Checking the rated data

The rated data of the unit must be checked against
the plant data. This applies in particular to the awxil-
iary voltage and the rated current of the current
transformers.

5.2.2.1 Control d.c. voltage of binaryiinputs
When delivered from factory, the,binary inputs are
designed to operate in the(total{eontrol voltage
range from 19 V10288 V d.elf thesated control volt-
age for binary inputs is 110 V orhigher, it is advisable
to fit a higher pick-up thresheld'to these inputs in or-
der to increase stability against stray voltages in the
d.c. circuits.

Tofit a highehpick-dp threshold to a binary input, sol-
der bridges musi,beremoved. Figure 5.1 shows the
assignment ofthese solder bridges and their loca-
tion on the,basie p.c.b. EPS. Figure 5.2 shows the
assignment ofthese solder bridges and their loca-
tion @n thetadditional input/output p.c.b. EAZ.

& Qpen housing cover.
— Loosen the module using the pulling aids pro-

vided at the top and bottom.

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PCB tracks or the
connecting pins of the modules must be
avoided under all circumstances by pre-
viously touching an earthed metal sur-
face.

— Pull out module and place onto a conductive sur-
face.

— Check the solder bridges according to Figures
5.1 and 5.2, remove bridges where necessary.

— Insert basic module into the housing; ensure that
the releasing lever is pushed fully to the right be-
fore the module is pressed in.

— Firmly push in the module using the releasing le-
ver.

— Close housing cover.
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| ) u_. oo o4 ' Binary input 2: Solder bridge W5 and W5A
)
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' @ 00000 '
I: \ , Binary input 1: Solder bridges W6 and W6A 3
v e
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N

For rated voltages 24/48/60 Vdc: Solder bridges W* and W*A must be fitted (pick-up approxyié V)

For rated voltages 110/125 Vdc: Solder bridges W* may be removed (pick-up approx. 80,V)

For rated voltages 220/250 Vdc: Solder bridges W* and W*A may be removed (pick-tup,approx. 160 V)
Cut and bend aside

1) Bridges W*A in models with production series /FF or later

Figure 5.1 Checking for control voltages for binary inputs 1§and 2°on basic p.c.b. EPS

© © I .

(

¢

. ) ] . .
_\_. 00000 Binary input 3: Solder bridges W 6 and W6A 1)
g 0

©

° ...g.. Binary input 4: Solder bridges W 7 and W7A 1

= ~
d ° ...3.. Binary input 5: Solder bridges W 8 and W8A 1)
—\E. .?. ;
. = g

o Binary input 6: Solder bridges W 9 and W9A 1) 2)
00000
ﬂ

] = 2

= Binary input 7: Solder bridges W10 and W10A 1) 2)
() 00000 ’

O L4 o = ;. Binary input 8: Solder bridges W11 and W10A 1) 2
_\4_51'::.7 |
S S

For rated voltages 24/48/60 Vdc: Solder bridges W* and W*A must be fitted (pick-up approx. 16 V)

For rated voltages 110/125 Vdc: Solder bridges W* may be removed (pick-up approx. 80 V)

For rated voltages 220/250 Vdc: Solder bridges W* and W*A may be removed (pick-up approx. 160 V)
Cut and bend aside.

1) Bridges W*A in models with production series /FF or later

2) only for version 7SJ512x—kikikk— 0k
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)

W

1

Wi

Figure 5.2 Checking for control voltages for binary inputs 3 to 8 on additional p.c.b. EAZ
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5.2.3 Checking the LSA data transmission link

For models with interface for a central data process-
ing station (e.g. LSA) these connections must also
be checked. Itis important to visually check the allo-
cation of the transmitter and receiver channels.
Since each connection is used for one transmission
direction, the transmit connection of the relay must
be connected to the receive connection of the cen-
tral unit and vice versa.

If data cables are used, the connections are marked
in sympathy with ISO 2110 and DIN 66020:

TXD  Transmit line of the respective unit
MT Frame reference for the transmit line

RXD  Receive line of the respective unit
MR Frame reference for the receive line

The conductor screen and the common overall
screen must be earthed at one line end only. This
prevents circulating currents from flowing via the

screen in case of potential differences.

Transmission via optical fibre is is particularly insen-
sitive against disturbances and automatically pro=
vides galvanic isolation. Transmit and receive con-
nector are designated with the symbols ——= for
transmit output and —>-® for recejve input.

The normal signal position for the data transmission
is factory preset as “light off”. Fhis,canbe changed
by means of a plug jumper X91 which is accessible
when the plug-in module is‘femowved from the case.
The jumper is situated inythe rear area of the CPU
board between the conpnectommodules (Figure 5.3).

Jumper | Pasitionw| Normal signal position
X91 90% 91 “Light off”
X9 94 — 92 “Light on”

Figure 5.3

Jumper X90-X91 at delivery

Position of the jumper X91 on the CPU board
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5.2.4 Connections

General and connection diagrams are shown in Ap-
pendix A and B. The marshalling possibilities of the
binary inputs and outputs are described in Section
5.5.

5.2.5 Checking the connections

/_v\ Warning

Some of the following test steps are carried
out in presence of hazardous voltages.
They shall be performed by qualified per-
sonnel only which is thoroughly familiar
with all safety regulations and precaution-
ary measures and pay due attention to
them.

Non-observance can result in severe per-
sonal injury.

Before initial energization with supply voltage, the
relay shall be situated in the operating area for at
least two hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.

— Switch off the circuit breakers for the d.CAsupply
and the voltage transformer circuits!

— Check the continuity of all the currént andwoltage
transformer circuits against the plant and connec-
tion diagrams:

® Are the current transformers‘@errectly earthed?

® Are the polarities @f thejcurrent transformer
connections copsistent?

® |s the phasewelatienship of the current trans-
formers’correct?

® Are the voltage transformers correctly earthed
(if used)?

® Are thepolarities of the voltage transformer cir-
cuits correct (if used)?

@ \Is the phase relationship of the voltage trans-
formers correct (if used)?

® |s the polarity of the summation current trans-
former correct (if used)?

® |s the polarity of the open delta winding'en the
voltage transformers and the connection cor-
rect (if used)?

If test switches have been fitted in the secondary
circuits, check their function, particularly that in
the “test” position the curfenigtransformer sec-
ondary circuits are automatically'short-circuited.

Fit a d.c. ammeter in theyauxiliary power circuit;
range approx. 1.5,A%0'3 A.

Close the battery, supply circuit breaker; check
polarity and snagnitude of voltage at the terminals
of the unit 6rat the connector module.

The measured current consumption should cor-
respond tegapproximately 8 W. Transient move-
mentyof'the ammeter pointer only indicates the
charging current of the storage capacitors.

The unit starts up and, on completion of the run-
up period, the green LED on the front comes on,
the red LED gets off after at last 5 sec.

Openthe circuit breaker for the d.c. power supply.

Remove d.c. ammeter; reconnect the auxiliary
voltage leads.

Close the voltage transformer m.c.b. (secondary
circuit, for models with directional supplement).

Check the direction of phase rotation at the relay
terminals (clockwise!).

Open the m.c.b.’s for voltage transformer sec-
ondary circuits and d.c. power supply.

Check through the tripping circuits to the circuit
breaker.

Check through the control wiring to and from oth-
er devices.

Check the signal circuits.

Reclose the protective m.c.b.’s.
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5.3 Configuration of operation and memory functions

5.3.1 Operational preconditions and general

For most operational functions, the input of a code-
word is necessary. This applies for all entries via the
membrane keyboard or front interface which con-
cern the operation on the relay, for example

— configuration parameters for operation language,
interface configuration and device configuration,

— allocation or marshalling of annunciation signals,
binary inputs, optical indications,

— setting of functional parameters (thresholds,
functions),

— starting of test procedures.

The codeword is not required for the read-out of an-
nunciations, operating data or fault data, or for the
read-out of setting parameters.

To indicate authorized operatorse, press key CW,
enter the six figure code 000000 and confirm
with E. Codeword entry can also/be made retro-
spectively after paging or direet, addressing to any
setting address.

ENTER CODEWORPD:
@eeeeea

CWw ACCEPTED

CODEWORD WRONG

The entered _chatacters do not appear in the display,
instead onlysa symbol @ appears. After confirmation of
the correet input with E the display responds with CW
ACCEPFED\Psess the entry key E again.

If thezcodeword is not correct the display shows
CODEWORD WRONG. Pressing the CW key allows
another/attempt at codeword entry.

Address blocks 70 to 79 are provided for configtira-
tion of the software operating system. These get-
tings concern the operation of the relay, communi*
cation with external operating and processing)de-
vices via the serial interfaces, and the interaction of
the device functions.

The simplest way of arriving at the beginning of this
configuration blocks is to use key DA, followed by
the address number 7 0 0 0 and ENTER, key E. The
address 7000 appears, which forms the heading of
the configuration blocks:

ﬁ 70000 op . S% ST EM
4} CONFIGURAMW ToOoN

Beginning of the block “Operating system configura-
tion”

The double arrow key f switches over to the first
configuratiop block (see below). Use the key 1 to
find the next'address. The display shows the four-
digit address number, i.e. block and sequence hum-
ber. The title’ of the requested parameter appears
behind, the bar (see below). The second line of the
display shows the text applicable to the parameter.
The present text can be rejected by the “No” —key N.
The next text choice then appears, as shown in the

boxes below. The chosen alternative must be con-
firmed with enter key E!

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question “SAVE NEW SETTINGS?”. Confirm
with the “Yes” —key Y that the new settings shall be-
come valid now. If you press the “No”—key N in-
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stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60 to 79) with keys
ft U, the display shows the question “END OF CODE-
WORD OPERATION ?”. Press the “No”—key N to
continue configuration. If you press the “Yes”—key
J/Y instead, another question appears: “SAVE NEW

5.3.2 Settings for the integrated operation

Operating parameters can be set in address block
71. This block allows the operator language to be
changed. Messages on the front display can be se-
lected here for the quiescent state of the unit or after
a fault event. To change any of these parameters,
codeword entry is necessary.

When the relay is delivered from the factory, the de-

SETTINGS ?”. Now you can confirm with J/Y cor
abort with N, as above.

When one exits the setting program, the altered pa-
rameters, which untilthen have been storediintbuffer
stores, are permanently secured in EEPRROMSs and
protected against power outage. If configuration pa-
rameters have been changed the processor system
will reset and re-start. During re-start the device is
not operational.

— address block 71

vice is programmed to give function names and out-
putsdn,the’ German language. This can be changed
underaddress 7101. The operator languages avail-
able at present are shown in the boxes below.

The date is displayed in the European format; this
can‘be changed in address 7102.

ol 1
ERAT

2
H
=

GRATED

H
o
2

10 AN
TSCH

GU AG E

20 paT
.MM . YYYY

=

FORMAT

YYYY

Beginning of the block “Integrated operation”

The available languages can be called up by repeatedly
pressing the “No”—key N. Each language is spelled in
the corresponding country’s language. If you don’t un-
derstand a language, you should find your own lan-
guage.

The required language is chosen with the enter key E.

The date in the display is preset to the European format
Day.Month.Year. Switch-over to the American format
Month/Day/Year
“No” —key N; then confirm with the entry key E.

is achieved by depressing the

two figures for the day
two figures for the month
four figures for the year (incl. century)

C53000-G1176—-C102
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M7 1050 0rPER lst L
{ 1 [ 8] =
IL2 [&]-=
IL3 [%]-=

etc.
M7 1060 0PER 2nd L
fHlzz2 (81 =

etc.

Message to be displayed in the 1st display line during
operation. Any of the operational measured values ac-
cording to Section 6.4.6 can be selected as messages
in the the quiescent state of the relay by repeatedly de-
pressing the “No”—key N; The value selected byghe
entry key E under address 7105 will appear in the first
line of the display.

Message to be displayed in the 2nd display#line during
operation. The value selected by the“entrytkey E under
address 7106 will appear in the second line of the dis-

play.

Fault event annunciations can be displayed after a
fault on the front. These can be chosen under ad-
dresses 7107 and 7108. The possible messages
can be selected by repeatedly pressing the
“No”—key N. The desired message is confirmed
with the enter key E. These spontaneous messages

are acknowledged during operation with the RESET
key or via the,remate reset input of the device or via
the system inierface (if fitted). After acknowledge-
ment, the,opekational messages of the quiescent
state will‘be displayed again as chosen under ad-
dressesy7105and 7106.

M7107B FavrT 1st =L
*Fault Type
Prot Pick-up
Prot.Trip
T -Drop
T-Trip
Iie/In
Nos .ITIE
M7 1080 FAud T 2nd =L
*T—Trip

etc.
f? *ol FAULT INDTIC
{WIT FAULT DETEZC
WITH TRIP COMM.

After a'fault event, the first line of the display shows:
type of fault (faulty phases),

protection function which has picked up,

protection function, which has tripped,

the elapsed time from pick-up to drop-off,

the elapsed time from pick-up to trip command,

the maximum earth fault current during intermittent
earth fault,

the number of pick-ups during intermittent earth fault (if
available).

After a fault event, the second line of the display shows:

the possibilities are the same as under address 7107.

Stored LED indications and the fault event messages in
the display can be displayed either with each fault de-
tection or only after trip command is given. This mode
can be changed by depressing the “No”—-key N and
confirmed with the enter—key E.
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5.3.3 Configuration of the serial interfaces — address block 72

The device provides one or two serial interfaces: one
PC interface in the front for operation by means of a
personal computer and — dependent of the ordered
model — afurther system interface for connection of
a central control and storage unit, e.g. Siemens LSA
678. Communication via these interfaces requires
some data prearrangements: identification of the
relay, transmission format, transmission speed.

These data are entered to the relay in address block
72. Codeword input is necessary (refergto’ Seétion
5.3.1). The data must be coordinated with the con-
nected devices.

All annunciations which can be processed by the
LSA are stored within the devigevin a separate table.
This is listed in Appendix,C.

ﬁ7200lpc/SYSTEM
{'; NTERFACES
f7201IDEVICE ADD
IE
}7202|FEEDER A DD
{1
}7203ISUBST 2 DD
{1
}7 0 80l FUN) T TYPE
{1

0O 9RO EVICE TYPE

e

Beginning of the block “Intekfaces for personal
computer and central camputer system”

Identificatien number of the relay within the substation;
valid for Both, the” interfaces (operating and system
interface). The Aumber can be chosen at liberty, but
must be, used)only once within the plant system
Smallest permissible number 1
Largestypermissible number: 254

Number of the feeder within the substation; valid for
beth the interfaces (operating and system interface)
Smallest permissible number: 1
Largest permissible number: 254

Identification number of the substation, in case more
than one substation can be connected to a central
device

Smallest permissible number:
Largest permissible number:

1
254

Function type in accordance with VDEW/ZVEI and IEC
60870—5-103; for overcurrent time protection no. 160

This address is mainly for information, it should not be
changed.

Device type for identification of the device in Siemens
LSA 678 and program DIGSI® . For 7SJ512 V3 no. 24
This address is mainly for information, it should not be
changed.

C53000-G1176—-C102
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Addresses 7211 to 7216 are valid for the operating (PC) interface on the front of the relay.

Note: For operator panel 7XR5, the PC —interface format (address 7211) must be ASCI/I, the PC Baud-rate (ad-
dress 7215) must be 7200 BAUD, the PC parity (address 7216) must be NO 2 STOP.

* 72110 P c INTERTF . Data format for the PC (operating) interface:
+ IGS I vV 3 format®forSie_mens protection data processing program
DIGSI™ Version V3
ASCTITI ASCII format
The transmission Baud-rate for communication via the
* 150 pcC BAUDRATE PC (operating) interface at'the frént can be adapted to
+ 600 BAUD the operator’'s communigationtinterface, e.g. personal
computer, if necessany, The,available possibilities can
19200 BAUD be displayed by repeatedly,depression of the “No” —key

N. Confirm the desired Baud-rate with the entry key E.

* 72160 P cC PARITY Parity and stop-bits for the PC (operating) interface:
+ DIGSTI vV 3 format for Siemens protection data processing program
DIGSI® Version V3 with even parity and 1 stop-bit
NO 2 STOP transmission with NO parity and 2 STOP-bits
N O 1 STOP transmission with NO parity and 7 STOP-bit, e.g. modem

Addresses 7221 to 7235 are valid for the system (LSA) interface (if fitted).

Format of annunciations and fault records for the sys-
Hl7 2210 s sfmwrere | T e
flvpEWw coMPAaTIBLE only data in accordance with VDEW/ZVE! and IEC
60870-5-103
VDEW EXTENDTED data in accordance with VDEW/ZVEI and IEC 60870—
5-103, extended by Siemens specified data
Dal G S'I Vv 3 format for Siemens protection data processing program

DIGSI® Version V3

EasS)A

format of the former Siemens LSA version
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72220 sy

[0}

i

VDEW COM

MEASUR.
ATIBTLE

VDEW EXTENDED
f? 50 sYs BAUDR.
e A

19200 BAUD

PARITY
IV3/LSA

Format of measured values for the system (LSA) inter-
face:

only data in accordance with VDEW/ZVEI and IEC
60870-5-103

data in accordance with VDEW/ZVEI and IEC 60870—
5-103, extended by Siemens specified data

The transmission Baud-rate for communication via the
system interface can be adaptedsto the system inter-
face, e.g. LSA, if necessary. The,available possibilities
can be displayed by repeatedly®depression of the
“No”—key N. Confirm theldesired Baud-rate with the
entry key E.

Parity,ana, stop-bits for the system (LSA) interface:

format “for, VDEW —protocol (IEC 60870-5-103) or
Siémens protection data processing program DIGS/®
Version,3 and former LSA

transmission with NO parity and 2 STOP-bits

transmission with NO parity and 7 STOP-bit, e.g. modem

Address 7235 is relevant only in case the System interface is connected with a hardware that operates with the
protection data processing progtam'BIGSI® (address 7221 SYS INTERF. = DIGS/ V3). This address deter-
mines whether is shall be permittedte change parameters via this interface.

Ml72350 svys
[~ o

PBLARAMET

Y E S

Remote parameterizing via the system interface
NO - is not permitted
YES - is permitted

C53000-G1176—-C102
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5.3.4 Settings for fault recording — address block 74

The overcurrent time protection relay is equipped
with a fault data store (see Section 4.13.2). Distinc-
tion must be made between the reference instant
and the storage criterion (address 7402). Normally,
the general fault detection signal of the protection is
the reference instant. The storage criterion can be
the generalfault detection, too (STORAGE BY FD), or
the trip command (STORAGE BY TRIP). Alternatively,
the trip command can be selected as reference in-
stant (START WITH TRIP), in this case, the trip com-
mand is the storage criterion, too.

A fault event begins with the fault detection of any
protection functions and ends with drop-off of the
latest fault detection. The scope of a fault record is
normally this fault event (address 7403). If auto-re-
closure is carried out, the complete network fault se-
quence — with one or more reclosure attempts —
can be recorded until final fault clearance. This
shows the total time sequence of the fault but utilizes
more memory space even during the dead time(s).

The actual recording time starts with the pre-trigger

time T—PRE (address 7411) before the reference in-
stant and ends with the post-fault time T—POSTg(ad-
dress 7412) after the recording criterion has disap-
peared. The permissible recording time for eachre®
cord is setas T—-MAX under address 7410. Altogeth-
er 5 s are available for fault recording. In thisytime
range up to 8 fault records can be stered.

Note: The set times are related on‘a,system frequen-
cy of 50 Hz. They are to be matched, aecordingly, for
different frequencies.

Data storage can also be,initiated via a binary input
or by operator action from thegnembrane keyboard
on the front of the relay orvia the operating interface.
The storage is triggereddynamically, in these cases.
The length of thefdata,storage is determined by the
settings in addresses 7431 and 7432, but not longer
than T—MAX, Pre-trigger time and post-fault time
are additive to the set values. If the storage time for
start via bipary“input is set to co, then the storage
time ends after de-energization of the binary input
(statically),"But not after T-MAX (address 7410).

@FAULT RECORDINGS

f7402l INITTIAT LyOW
flstToracE BY WED

Beginning of block “Fault recordings”

Data storage is initiated:

— fault detection is reference instant
fault detection is storage criterion

— fault detection is reference instant
trip command is storage criterion

— trip command is reference instant
trip command is storage criterion

Scope of a fault record:
a fault record is stored for each FAULT EVENT, i.e. from
pick-up until drop-off

a fault record comprises the total NETWORK FAULT in-
cluding auto-reclosure attempts

Maximum time period of a fault record
Smallest setting value: 0.30s
Largest setting value: 5.00s
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POST
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=
]
H
I

BINARY

I

N

KEYBOARD

Pre-trigger time before the reference instant
Smallest setting value: 0.05s
Largest setting value: 0.50s

Post-fault time after the storage criterion disappears
Smallest setting value: 0.05s
Largest setting value: 0.50%

Storage time when fault regerding, is initiated via a
binary input (but not longer thanil,—MAX), pre-trigger
and post-fault times are additive

Smallest setting value: 0.10s

Largest setting value: 5.00s

or oo, i.€. as long as'the binary input is energized (but
not longer than T&MAX)

Storage time when fault recording is initiated via the
membraneykeyboard (but not longer than T—MAX),
pre-tfigger and post-fault times are additive
Smallestsetting value: 0.10 s

Largest setting value: 5.00s

Address 7490 is not relevant in case that thefrelay is ‘e¢efinected to a control and storage processing system
which operates with the protocol accordingito VBEW/ZVEI (IEC 60870—-5—-103). But, if the relay is connected
to a former LSA system, the relay must be,informed how long a transmitted fault record must be, so that the
former LSA system receives the correct number of fault record values.

900 sy

e
~
IS

-
o)}
o)}

S L E¢gN“G, T H

0 VALUE S

F'® X

A
I

3000

V AL

V A

R

Only for communication with a former LSA system:

Length of afault record which is transmitted via the serial
system interface:

660 values fix or

variable length with a maximum of 3000 values
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5.4 Configuration of the protective functions

5.4.1 Introduction

The device 7SJ512 is capable of providing a series
of protection and additional functions. The scope of
the hard- and firmware is matched to these func-
tions. Furthermore, individual functions can be set
(configured) to be effective or non-effective or the in-
teraction of the functions can be modified by config-
uration parameters. Additionally, the relay can be
adapted to the system frequency.

1st example for configuration of the scope of the de-
vice:

Assume a network comprising overhead lines and
cable sections. Since auto-reclose is only applicable
for the overhead line sections, this function will be
“de-configured” for the devices protecting the cable
sections.

2nd example for the interaction of the functions:
The high current stages |> > shall operate with auto-
reclosure, not so the remaining stages. The device
will be “informed” of this condition during configura-
tion.

The configuration parameters are input through thé
integrated operation keyboard at the front of the de=
vice or by means of a personal computer, connected
tothis front-interface. The use of the integrated oper-
ating keyboard is described in detail in Sectioh 6:2:
Alteration of the programmed parameters gequires
the input of the codeword (see Section 5.3.1). With-
out codeword, the setting can be read out butaot al-
tered.

For the purpose of configurationgaddresses 78xxk
and 79xx are provided. One can access the begin-
ning of the configuration blocks'either by direct dial

— press direct addressikeyyDA
— type in address 78 0 0;
— press execute key E;

or by paging with the keys {} (forwards) or | (back-
wards), until address 7800 appears.

Within the Bock 78 one can page forward with 1 or
back wittim}., Each paging action leads to a further
address fopthe input of a configuration parameter.

In the following sections, each address is shown'ina
box and explained. In the upper line of the display,
behind the number and the bar, stands the asso-
ciated device function. Inthe second line is the asso-
ciated text (e.g. “EXIST”). If this text isappropriate
the arrow keys t or | can be used to'page the next
address. If the text should bg,altered press the
“No”—key N; an alternative text then appears (e.g.
“‘“NON—-EXIST”). There may, be other alternatives
which can then be displayediby repeated depres-
sion of the “No”—key N:Ihe/required alternative
must be confirmed withithe key E!

Use of the doublefarrew key f brings one to the next
address blogk, in thisjcase 79. There one finds fur-
ther setting parametérs which can equally be con-
firmed or altered.

The configuration procedure can be ended at any
time by theykey combination F E, i.e. depressing the
function key F followed by the entry key E. The dis-
play shows the question “SAVE NEW SETTINGS ?”.
Confirm with the “Yes”—key J/Y that the new set-
tings” shall become valid now. If you press the
“No”—key N instead, codeword operation will be
aborted, i.e. all alterations which have been
changed since the last codeword entry are lost.
Thus, erroneous alterations can be made ineffec-
tive.

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
ft I, the display shows the question “END OF CODE-
WORD OPERATION ?”. Press the “No”—key N to
continue configuration. If you press the “Yes” —key
J/Y instead, another question appears: “SAVE NEW
SETTINGS ?”. Now you can confirm with J/Y or
abort with N, as described above.

When one exits the setting program, the altered pa-
rameters, which until then have been stored in vola-
tile memories, are then permanently secured in EE-
PROMs and protected against power outage. The
processor system will reset and re-start. During re-
start the device is not operational.

74
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5.4.2 Programming the scope of functions — address block 78

The available protective and additional functions
can be programmed as existing or not existing. For
some functions it may also be possible to select be-
tween multiple alternatives.

Functions which are configured as NON EXIST will
not be processed in 7SJ512: There will be no annun-
ciations and the associated setting parameters
(functions, limit values) will not be requested during
setting (Section 6.3). In contrast, switch-off of a

function means that the function will be pro¢essed,
that indication will appear (e.g. “... switched,off2) but
that the function will have no effect on the result of
the protective process (e.g. no tripping command).

The following boxes show the possibilities for the
maximum scope of the device. In an actual case,
functions which are not availablegwill not appear in
the display.

478000 scorpE oOF
JlFuNncTIOoNS

Beginning of the bloclg,“scepe of functions”

Characteristic for phase overcurrent protection

f7812ICHARAc. P H
*DEFINITE TIME

INVERSE TIME

Characteristic for earth overcurrent protection

78150 CHARAC . 4E
DEFINTITE T DM E

i

INVERSE T )I M\E

Dynamic threshold switch-over via binary input:

f7826l PARMR M. BI
*NON—EXIST

EXIST

Thermal overload protection:

f7827l THERMAL OL
*NON—EXIST

EXIST

Highly sensitive earth fault protection:

f7830l EARTH
*NON EXIST

FAULT

EXIST

Intermittent earth fault protection:

f7833l INTERMIT.ETF
*NON EXIST

EXIST

Internal auto-reclosure function:

f7834l INTERNAL AR
*NON—EXIST

EXIST

Directional supplement for overcurrent time protec-
tion:

f7842l DIRECTION
*EXIST

NON-EXIST
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Parameter change-over:

f7885l PARAM. C/O
*NON-EXIST

EXIST

C)O

The rated system frequency must comply with the setting under address 7899. If the system fre

50 Hz, address 7899 must be changed.

78990 FREQUENCY
f N 50 H z

i

f N 6 0 H z

4

cy is not

Rated system frequency 50 6@

5.4.3 Setting the device configuration — addre | 79

interaction of the auto-reclosing system with the protecti

N

790 0M DEVICE
JlconNFIGURATION

S,

I > >
A R

—
~
o

H o
=
[

I>/Ip DIREC
A R

The configuration affects the interaction of the protective % ional functions, above all, for 7SJ512, the
nning o

ions.
f the block “Device configuration”

I>> stage of phase overcurrent time protection initi-
ates auto-reclosure or not

I> stage (definite time) or I, stage (inverse time) of
phase overcurrent time protection initiates auto-reclo-
sure or not

I> stage (definite time) or |, stage (inverse time) of di-
rectional phase overcurrent time protection initiates
auto-reclosure or not
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} 79040 I E > > Ie>> stage of earth overcurrent time protection initiates
+ auto-reclosure or not

} 79050 IE>/IED lg> stage (definite time) or Ig, stage (inverse time) of
+ WITH AR earth overcurrent time protectionginitiates auto-reclo-
sure or not
WITHOUT AR
f 79060 IE>/IEp DIR le> stage (definite time),or I, stage (inverse time) of
{ WITH AR directional earth o¥ereurrent time protection initiates
auto-reclosure or‘net
WITHOUT AR

f 79070 TEE > > Ilep> > 'stage of high-sensitivity earth fault protection ini-
+ tiatestauto-reclosure or not

} 79080 IEE>/IEETPD lee> stage (definite time) or Igg,, stage (inverse time) of
+ WIT A R high-sensitivity earth fault protection initiates auto-re-
closure or not

} 79090 AR C¥C IPE S If AR CYCLES is setto IDENTICAL CYCLES, thenthe AR

stages of the protection functions need only be para-

meterized one single time; these stages are then com-

mon for RAR, DAR, and final trip. Only if different stages

RAR/DAR/END DIFF are desired for RAR, DAR, and final trip then AR
CYCLES is setto RAR/DAR/END DIFFerent; in this case
the RAR, DAR and final trip stages of the protection
functions must be set individually.

* 79100 cB TEST BI Circuit breaker test via binary input is carried out
+ THREE-POLE TRTIP THREE —POLE TRIP will be initiated (without reclose)
|T RIP-CLOSE 3 POLE TRIP—-CLOSE 3POLE, that is three-pole AR cycle
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5.5 Marshalling of binary inputs, binary outputs and LED indicators

5.5.1 Introduction

The functions of the binary inputs and outputs repre-
sented in the general diagrams (Appendix A) relate
to the factory settings. The assignment of the inputs
and outputs of the internal functions can be rear-
ranged and thus adapted to the on-site conditions.

Marshalling of the inputs, outputs and LEDs is per-
formed by means of the integrated operator panel or
via the operating interface in the front. The operation
of the operator panel is described in detail in Section
6.2. Marshalling begins at the parameter address
6000.

The input of the codeword is required for marshal-
ling (refer to Section 5.3.1). Without codeword entry,
parameters can be read out but not be changed.
During codeword operation, i.e. from codeword
entry until the termination of the configuration proce-
dure, the solid bar in the display flashes.

When the firmware programs are running the specif-
ic logic functions will be allocated to the physical in-
put and output modules or LEDs in accordance with
the selection.

Example: An earth fault is registered from the over-
current time protection. This event is generatedyin
the device as an “Annunciation” (logical function)
and should be available at certain terminalsyof the
unit as a N.O. contact. Since specific, unititerminals
are hard-wired to a specific (physical) signalr€lay,
e.g. to the signal relay 3, the processar must,be ad-
vised that the logical signal “IE>>¢Fault” should
be transmitted to the signal relay 3., Thusgwhen mar-
shalling is performed two statements<f the operator
are important: Which (logical) annunciation gener-
ated in the protection unit{pregram should trigger
which (physical) signalyrelay? Up to 20 logical an-
nunciations can trigger onegy(physical) signal relay.

A similar situation“applies'to binary inputs. In this
case external informatiofn (e.g. blocking of the 1> >
stages) is connected to the unit via a (physical) input

module and should initiate a (logical) functiens
namely blocking. The corresponding questionto the
operator is then: Which signal from a (physical) in-
put relay should initiate which reaction in the de-
vice? One physical input signal canfinitiate up to 10
logical functions.

The trip relays can also be assigned, different func-
tions. Each trip relay can be ‘controlled by a com-
mand function or combination, of command func-
tions.

The logical annunciation functions can be used in
multiple manner. E-gyoneannunciation function can
trigger several signal relays, severalftrip relays, addi-
tionally be indicatediby LEDs, and be controlled by a
binary input unit. The restriction is, that the total of all
physicalinputfeutput units (binary inputs plus signal
relays plus LEDs plus trip relays) which are to be as-
sociated withrone logical function must not exceed a
number,of 10. If this number is tried to be exceeded,
the display will show a corresponding message.

The"marshalling procedure is set up such that for
each (physical) binary input, each output relay, and
for each marshallable LED, the operator will be
asked which (logical) function should be allocated.

The offered logical functions are tabulated for the
binary inputs, outputs and LEDs in the following sec-
tions.

The beginning of the marshalling parameter blocks
is reached by directly selecting the address 6000,
i.e.

— press direct address key DA,
— enter address 6000,
— press enter key E

or by paging with keys { (forwards) or | (back-
wards) until address 6000 has been reached. The
beginning of the marshalling blocks then appears:

1| 66.0%00
IR s HALLING

Beginning of marshalling blocks
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One can proceed through the marshalling blocks
with the key { or go back with the key | . Within a
block, one goes forwards with 1 or backwards with |
. Each forward or backward step leads to display of
the next input, output or LED position. Inthe display,
behind the address and the solid bar, the physical
input/output unit forms the heading.

The key combination F 1, i.e. depressing the func-
tion key F followed by the arrow key 1, switches over
to the selection level for the logical functions to be al-
located. During this change-over (i.e. from pressing
the F key until pressing the 1 key) the bar behind the
address number is replaced by an “F”. The display
shows, in the upper line, the physical input/output
unit, this time with a three digit index number. The
second display line shows the logical function which
is presently allocated.

On this selection level the allocated function can be
changed by pressing the “No” —key N. By repeated
use of the key N all marshallable functions can be
paged through the display. Back-paging is possible
with the backspace key R. When the required func-
tion appears press the execute key E. After this, fur-
ther functions can be allocated to the same physical
input or output module (with further index numbers)
by using the key t. Each selection must be.con-
firmed by pressing the key E! If a selectioft place
shall not be assigned to a function, selectionismade
with the function “not allocated”.

You can leave the selection level by pressingthe key
combination F 1 (i.e. depressing the function key F
followed by the arrow key t). The display shows
again the four digit address numierief the physical
input/output module. Now you(€an‘page with key 1
to the next input/output madule'erwith | to the pre-
vious to repeat selection procedure, as above.

The logical functions are also provided with function
numbers which are gqually listed in the tables. If the
function numbehis known,this can be input directly
on the selection level, Paging through the possible
functions isthen@&uperfluous. With direct input of the
function numbeér, leading zeros need not be entered.
After input of theyfunction number, use the execute
key E. Immediately the associated identification of

the function appears for checking purposes. This
can be altered either by entering another function
number or by paging through the possible fune-
tions, forwards with the “No”—key N or backwards
with the backspace key R. If the function hasybeen
changed, another confirmation is necessary with
the execute key E.

In the following paragraphs, allocation possibilities
for binary inputs, binary outpyts and LED indicators
are given. The arrows { {%er t9"at the left hand side
of the display box indicate“paging from block to
block, within the block or anithe selection level. The
character F before the arnow/indicates that the func-
tion key F must be pressedbefore pushing the arrow

key 1.

The function iumbers and designations are listed
completelysimAppendix C.

The marshalling procedure can be ended at any
time bythekey combination F E, i.e. depressing the
functionkey F followed by the entry key E. The dis-
play shows the question “SAVE NEW SETTINGS?”.
Confirm with the “Yes” —key J/Y that the new alloca-
tions shall become valid now. If you press the
“‘No”-key N instead, codeword operation will be
aborted, i.e. all alterations which have been
changed since the last codeword entry are lost.
Thus, erroneous alterations can be made ineffec-
tive.

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
I+ U, the display shows the question “END OF CODE-
WORD OPERATION ?”. Press the “No”—key N to
continue marshalling. If you press the “Yes”—key J/
Y instead, another question appears: “SAVE NEW
SETTINGS ?”. Now you can confirm with J/Y or
abort with N, as above.

When one exits the marshalling program, the altered
parameters, which until then have been stored in
volatile memory, are then permanently secured in
EEPROMs and protected against power outage.
The processor system will reset and re-start. During
re-start the device is not operational.
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5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 5 or 8 binary inputs (dependent on
model) which are designated INPUT 1 to INPUT 5 or
INPUT 8. They can be marshalled in address block
61. The address block is reached by paging in
blocks 1 | or by direct addressing with DA 6 100
E. The selection procedure is carried out as de-
scribed in Section 5.5.1.

A choice can be made for each individual input func-
tion as to whether the desired function should be-
come operative in the “normally open” mode or in
the “normally closed” mode, whereby:

NO - “normally open” mode: the input acts as a NO
contact, i.e. the control voltage at the input
terminals activates the function;

NC - “normally closed” mode: the input acts as a
NC contact, i.e. control voltage present at the
terminals turns off the function, control volt-
age absent activates the function.

When paging through the display, each input func-
tion is displayed with the index “NO” or “NC” when
proceeding with the “No”—key N.

Table 5.1 shows a complete list of all the binary input
functions with their associated function number
FNo. Input functions naturally have no effect ifthe
corresponding protection function is not fitted in the
relay or has been programmed out (“de-configs

ured”, refer to Section 5.4.2).

With direct input of the function number, leading zer=
os need not be used. To indicate the contact mode
the function number can be extended by a decimal
point followed by 0 or 1, whereby

.0 means “normally open” mode, corresporids to

“NO” as above.

.1 means “normally closed” modencoffesponds to

“NC” as above.

If the extension with .0 or .1 isemittéd the display first
indicates the function “designation in “normally
open” mode NO. By pressingthe “No”—key N the
mode is changed toNC. After direct input other func-
tions can be seleeted By, paging through the func-
tions forwards with/thes“No”—key N or backwards
with the backspace key R. The changed function
then must be‘e-eenfirmed by the entry key E.

Note:\@nelagical function must not be marshalled to
two opmeore binary inputs, because an OR—logic of
the Signals can not be guaranteed!

The assignment of the binary inputs as delivered
fromdfactory is shown in the general diagrams in Ap-
pendix A. The following boxes show, as an example,
the allocation for binary input 1. Table 5.2 shows all
binary inputs as preset from the factory.

Tls 1000 MARSHAL L. By
Ilerzwary INPUTS

The first binary input is reachedwith/the key 1:

Ff6101l B I NjaA RV
*INPUT 1

Change over to the selection level with F 1:

f001l INP
*>LED reset N O

c
—

2
H
=

foole
*not allocated

Beginning of block “Marshalling binary inputs”

Allocations for binary input 1

Reset of stored LED indications, FNo 6;
“normally open” operation:
LEDs are reset when control voltage present

No further functions are initiated by binary input 1
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Leave the selection level with key combination F . You can go thento the next binary input with the arrow key 1

f6101l BINARY
*INPUT 1

Marshalling binary input 1

FNo Abbreviation Description
1| not allocated | Binary input is not allocated to any input funetion
3 | >Time Synchro [ Synchronize internal real time clock
4 | >start FltRec | Start fault recording from external command Via binary input
5| >LED reset Reset LED indicators
7 | >ParamSelec.1l | Parameter set selection 1 (in conjunctiontwith 8)
8 | >ParamSelec.2 | Parameter set selection 2 (in conjunction with 7)
11 | >Annunc. 1 User definable annunciation 1
12 | >Annunc. 2 User definable annunciation?2
13 | >Annunc. 3 User definable annunciation\3
14 | >Annunc. 4 User definable annungiation 4
354 | >CB Aux.3p cl | Circuit breaker is 3-pole‘closed (from CB auxiliary contact)
356 | >Manual Close | Circuit breaker is manually closed (from discrepancy switch)
1156 | >CB Test Trigger circuit breaker test
1201 | >UE block Block displacement veltage stage of high-sensitivity E/F protection
1202 | >IEE>> block Block Igg> > stage ofyhigh-sensitivity E/F protection
1203 | >IEE> block Block Igg>"sStage((definite time) of high-sensitivity E/F protection
1204 | >IEEp block Block Iggp stage (inverse time) of high-sensitivity E/F protection
1205 | >E/F Det. on Switch omhigh-sensitivity earth fault detection
1206 | >E/F Det. off | Switchoff high-sensitivity earth fault detection
1401 | >B/F on Switehwen circuit breaker failure protection
1402 | >B/F off Switchfoffeircuit breaker failure protection
1431 | >B/F Start Initiatecircuit breaker failure protection (start)
1501 | >0/L on Switch on thermal overload protection
1502 | >0/L off Switch off thermal overload protection
1503 | >0/L block Bleck thermal overload protection
1701 | >0/C Ph on Switch on overcurrent time protection for phase currents
1702 | >0/C Ph off Switch off overcurrent time protection for phase currents
1711 | >0/C E on Switch on overcurrent time protection for earth currents
1712 | >0/C E_off Switch off overcurrent time protection for earth currents
1721 | >I>>{bloeck Block I>> stage of phase overcurrent time protection
1722 | >I» bilock Block I> stage (definite time) of phase overcurrent protection
1723 [#>Ip ‘block Block I, stage (inverse time) of phase overcurrent protection
1724 >AE>> block Block Ig>> stage of earth overcurrent time protection
1725 W>1EX block Block Ig> stage (definite time) of earth overcurrent protection
1726 | >TEp block Block Igp stage (inverse time) of earth overcurrent protection
1844 | >Param BI Dynamic change over of pick-up values by binary input
2621 |, >I> Block dir | Block directional I> stage (definite time) of phase O/C protection
2622 | >Ip Block dir | Block directional I, stage (inverse time) of phase O/C protection
2623 | >IE>Block dir | Block directional Ig>stage (definite time) of earth O/C protection
2624 | >IEpBlock dir | Block directional Igp stage (inverse time) of earth O/C protection
Table 5.1 Marshalling possibilities for binary inputs (continued next page)
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FNo Abbreviation Description

2701 | >AR on Switch on internal auto-reclose function

2702 | >AR off Switch off internal auto-reclose function

2703 | >AR block Block internal auto-reclose function statically

2704 | >AR reset Reset internal auto-reclose function

2709 | >DAR block Block complete DAR

2730 | >CB ready Circuit breaker ready for AR cycle

6901 | >IEF on Switch on intermittent earth fault protection

6902 | >IEF off Switch off intermittent earth fault protection

6903 | >IEF block Block intermittent earth fault protection
Table 5.1  Marshalling possibilities for binary inputs

The complete presettings are listed in Table 5.2.

Addr | 1st display line 2nd display line FNo Remarks
6100 |MARSHALLING | BINARY INPUTS Heading of the address block
6101 |BINARY INPUT 1 Acknewledge and reset of stored LED and dis-
INPUT 1 >LED reset NO 5 playpindications, LED —test
6102 |[BINARY INPUT 2
INPUT 2 >I>> block NQ| I'721 Block I1>> stages of overcurrent time protec-
INPUT 2 >IE>> block  NO[W%724 tion
6103 |BINARY INPUT 3 Manual close command from discrepancy
INPUT 3 >Manual ClosggaNO| 356 switch
6104 |BINARY INPUT 4 Circuit breaker auxiliary contact: indicates posi-
INPUT 4 >CB Aux.3p el NO| 354 tion 3-pole closed
6105 |[BINARY INPUT 45
INPUT 5 >Star¥ FItRec NO 4 Start fault recording from external source
6106 |BINARY INRUTW6
INPUT 6 not allocated 1
Binary inputs 6 to 8 are only available in models
6107 ?;ES$Y7 INPUTlZ a 1 7SJ51 2k —xkrkk—0x (without direction sup-
got allocate plement). No functions are preset by the factory
6108 |[BINARY INPUT 8
INPUT 8 not allocated 1

Table 5.2 Preset binary inputs
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5.5.3 Marshalling of the signal output relays — address block 62

The unit contains 5 or 9 signal outputs (alarm re-
lays), dependent on the ordered model. One relay
signals the availability of the relay (SIGNAL RELAY
5), its allocation cannot be changed. The relays are
designated SIGNAL RELAY 1 to SIGNAL RELAY 5 or
SIGNAL RELAY 1 to SIGNAL RELAY 9 and can be
marshalled in address block 62. The block is
reached by paging in blocks with {} || or by directly
addressing DA 6 2 0 0 E. The selection procedure
is carried out as described in Section 5.5.1. Multiple
annunciations are possible, i.e. one logical annunci-
ation function can be routed to several physical sig-
nal relays (see also Section 5.5.1).

Table 5.3 gives a listing of all annunciation functions
with the associated function numbers FNo. Annun-
ciation functions are naturally not effective when the

corresponding protection function is not fitted in the
relay or has been programmed out (“de-configured”
— refer to Section 5.4.2).

The assignment of the output signal relays as deliv-
ered from factory is shown in the general diagrams
in Appendix A. The following bexes show examples
for marshalling of signal relay 1.gfable 5.4 shows all
signal relays as preset from,the factory.

Note as to Table 5.3: Annynciations which are indi-
cated by a leading €>" 'sigh, represent the direct
confirmation of the binarypinputs and are available as
long as the corresponding binary input is energized.

Further information about annunciations see Sec-
tion 6.4.

Tl 2000 MARSHALLING
Jlszenar RELAYS

The first signal relay is reached with the key 1:

FMle 20 10 sTenaL
flReELay 1

Change over to the selection level with F 1:

o1l RELAY 1
/ C Gesml DPDFault

i
o

(@)

—
o

0 2INRELA Y 1
a‘l 1 ocated

Beginning of the block “Marshalling of the output
signal relays”

Allocations for signal relay 1

Signal relay 1 has been preset for:
General fault detection of overcurrent time protec-
tion, FNo 1761

no further functions are preset for signal relay 1

After input of all annunciation functions for signal relay 1, change back to the marshalling level is carried out

with Faf

62010 sIGNAL
RELAY 1

~—

Allocations for signal relay 1,
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FNo Abbreviation Description
1 not allocated| Binary output is not allocated to any annunciation function
3 >Time Synchro| Synchronize internal real time clock
4 >Start FltRec| Start fault recording from external command via binary input
5 >LED reset Reset LED indicators
7 >ParamSelec.1| Parameter set selection 1 (in conjunction with 8)
8 >ParamSelec.2| Parameter set selection 2 (in conjunction with 7)
11 >Annunc. 1 User definable annunciation 1
12 >Annunc. 2 User definable annunciation 2
13 >Annunc. 3 User definable annunciation 3
14 >Annunc. 4 User definable annunciation 4
51 Dev.operative| Protection relay operative
60 LED reset Stored annunciations are reset
95 Param.running| Parameters are being set
96 Param. Set A | Parameter Set A is activated
97 Param. Set B | Parameter Set B is activated
98 Param. Set C | Parameter Set C is activated
99 Param. Set D | Parameter Set D is activated
143 Failure 15V Failure 15 V internal dc supply
144 Failure 5V Failure 5 V internal dc supply
145 Failure 0V Failure 0 V A/D converter
150 Failure I/0 Failure in input/output module
161 I supervision| General failure detected by current supervision
162 Failure XI Failure supervision 2l (measurgd currents)
163 Failure Isymm| Failure supervision symmetry I{{measured currents)
164 U supervision| General failure detected byVoitage supervision
165 Failure ZUp-e| Failure supervision ZU phasg—earth
167 Failure Usymm| Failure supervision symmetryald
171 Fail.PhaseSeq| Failure supervisionjphase sequence
173 Fail.XI (IEE)| Failure superv. Zifphase currents with sensitive earth current input)
354 >CB Aux.3p cl| Circuit breaker is 3-pele closed (from CB auxiliary contact)
356 >Manual Close| Circuit breakerfis manually closed (from discrepancy switch)
501 Device FltDet| General fault detéction of the device
511 Device Trip General trig of the"device
516 Dev.Trip forw| Trip by'the'device on detected fault in forward (line) direction
517 Dev.Trip rev.| Trip byghexdevice on detected fault in reverse (bus-bar) direction
561 Manual Close | Manualclose’indication of circuit breaker
563 CB Alarm Supp| Circuit breaker operation alarm suppressed
1156 >CB Test Trigger-€ircuit breaker test
1174 CB in Test Circuit breaker test is in progress
1181 CB Test Tripg|Wlrip®By internal circuit breaker test function, general
1201 >UE block Block displacement voltage stage of high-sensitivity E/F protection
1202 >IEE>> dbloek YmBlock Igg>> stage of high-sensitivity E/F protection
1203 >IEE>4blogk Block Igg> stage (definite time) of high-sensitivity E/F protection
1204 >IEEp,block Block Iggp stage (inverse time) of high-sensitivity E/F protection
1205 >E/F Dety on | Switch on high-sensitivity earth fault detection
1206 >E/F Det. off| Switch off high-sensitivity earth fault detection
1211 E/F Det. off | High-sensitivity earth fault protection is switched off
1212 E/F De%t.activ| High-sensitivity earth fault protection is active
1213 EY/F Fault Earth fault detected by high-sensitivity earth fault protection
1214 E/E Trip General trip of high-sensitivity earth fault protection
1215 YE Fault Earth fault detected by displacement voltage stage Ug>
1216 T-UE expired | Delay time for trip by displacement voltage stage expired
1217 UE Trip Trip by displacement voltage time stage
Table 5.3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description
1221 IEE>> Fault Earth fault detected by highly sensitive protection stage lgg>>
1222 | T-IEE>> expir | Delay time of highly sensitive earth stage Igg>> expired
1223 | IEE>> Trip Trip by highly sensitive earth stage Ig> >
1224 IEE> Fault Earth fault detected by highly sensitive definite time stage lgg>
1225 | T-IEE> expir Delay time of highly sensitive earth stage Igg> (definite) expired
1226 | IEE> Trip Trip by highly sensitive earth stage Igg> (definite time)
1227 IEEp Fault Earth fault detected by highly sensitive inverse time stage Iggp
1228 | T-IEEp expir Delay time of highly sensitive earth stage Iggp (inverse) expired
1229 | IEEp Trip Trip by highly sensitive earth stage Iegp (inverse time)
1271 | E/F Detection | Earth fault detected by highly sensitive earth fault protection
1272 | E/F Detec. L1 | Earthfault in phase L1 detected
1273 | E/F Detec. L2 | Earth fault in phase L2 detected
1274 | E/F Detec. L3 | Earth fault in phase L3 detected
1276 | E/F forwards Earth fault in forward direction detected
1277 | E/F reverse Earth fault in reverse direction detected
1401 | >B/F on Switch on breaker failure function
1402 | >B/F off Switch off breaker failure function
1431 | >B/F Start Start breaker failure protection
1451 | B/F off Breaker failure protection is switehed,off
1453 | B/F active Breaker failure protection_is active
1455 | B/F Fault Breaker failure protectioniinitiaied, (started)
1471 | B/F Trip Trip by breaker failure protection
1501 | >0/L on Switch on thermal overloadyprotection
1502 | >0/L off Switch off thermal overlead protection
1503 | >0/L block Block thermal overload protection
1511 | o/L Prot. off | Thermal overload pratection is switched off
1512 | 0/L blocked Thermal ovefload praiection is blocked
1513 | O/L active Thermal overload protection is active
1515 | O/L Warn I Thermal‘@verload protection current warning stage picked up
1516 | O/L Warn © Thermal overload’protection thermal warning stage picked up
1521 | o/L Trip Thermal overload protection trip by trip stage
1701 [ >0/C Ph on Switchton oyercurrent time protection for phase currents
1702 | >0/C Ph off Switch off'évercurrent time protection for phase currents
1711 | >0/C E on Switch on overcurrent time protection for earth currents
1712 | >0/C E off Switch off overcurrent time protection for earth currents
1721 | >I>> block Block’l>> stage of phase overcurrent time protection
1722 | >I> block Block 1> stage (definite time) of phase overcurrent protection
1723 | >Ip block Block I, stage (inverse time) of phase overcurrent protection
1724 | >IE>> block Block Ig>> stage of earth overcurrent time protection
1725 | >IE> bleek Block Ig> stage (definite time) of earth overcurrent protection
1726 | >IEp blogk Block Igp stage (inverse time) of earth overcurrent protection
1751 | 0/C Ph off Phase overcurrent time protection is switched off
1753 | @/C Phactive | Phase overcurrent time protection is active
1756 [€©/CFE off Earth overcurrent time protection is switched off
1758 | O/C, Efactive Earth overcurrent time protection is active
1761 | o/C Gen.Fault | General fault detection of overcurrent time protection
1762 | 0o/C Fault Ll Fault detection phase L1 of overcurrent time protection
1763 | O¥C Fault L2 Fault detection phase L2 of overcurrent time protection
1764 | o/C Fault L3 Fault detection phase L3 of overcurrent time protection
1765, | 0/C Fault E Earth fault detection of overcurrent time protection
1791 | o/C Gen.Trip General trip by overcurrent time protection
1800 I>> Fault Fault detection overcurrent time stages 1>> (phases)
Table 5.3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description
1801 | I>> Fault L1 Fault detection overcurrent time stage |>> phase L1
1802 | I>> Fault L2 Fault detection overcurrent time stage I>> phase L2
1803 | I>> Fault L3 Fault detection overcurrent time stage I>> phase L3
1804 | T-I>> expired Delay time of phase overcurrent stage |>> expired
1805 | I>> Trip Trip by overcurrent time stage I1>> (phases)
1810 | I> Fault Fault detection overcurrent time stages 1> (definite time phases)
1811 | I> Fault L1 Fault detection overcurrent time stage |> phase L1
1812 | I> Fault L2 Fault detection overcurrent time stage |> phase L2
1813 | I> Fault L3 Fault detection overcurrent time stage |> phase L3
1814 | T-I> expired Delay time of phase overcurrent stage |> expired
1815 | I> Trip Trip by overcurrent time stage I> (phases)
1820 | Ip Fault Fault detection overcurrent time stages I, (inverseitime phases)
1821 | Ip Fault L1 Fault detection overcurrent time stage |, phase L1
1822 | Ip Fault L2 Fault detection overcurrent time stage |, phase L2
1823 | Ip Fault L3 Fault detection overcurrent time stage |, phase'k3
1824 | T-Ip expired Delay time of phase overcurrent stage I, expiked
1825 | Ip Trip Trip by overcurrent time stage I, (phases)
1831 [ IE>> Fault Fault detection overcurrent time stage lg>> garth
1832 | T-IE>> expir Delay time of earth overcurrent stagelg>>#expired
1833 | IE>> Trip Trip by overcurrent time stage dg> > (earth)
1834 | IE> Fault Fault detection overcurrent timetsiage:l: > earth
1835 | T-IE> expired Delay time of earth overcurrent stage, |[e> expired
1836 | IE> Trip Trip by overcurrent time stage Ie>y(earth)
1837 | IEp Fault Fault detection overcurrent time stage Igp earth
1838 | T-IEp expired Delay time of earth overeurrent stage Ig, expired
1839 | IEp Trip Trip by overcurrentdime’stage 1, (earth)
1840 | Rush Block L1 Phase L1 blocked by jinrusi stabilization
1841 | Rush Block L2 Phase L2 blocked, by inrush stabilization
1842 | Rush Block L3 Phase L3 blocked byinrush stabilization
1843 | Rush Crossbl. Crossblock of,jnrush stabilization has operated
1844 | >Param BI Dynamic changezeyer of pick-up values by binary input
2621 | >I> Block dir | Block directional /> stage (definite time) of phase O/C protection
2622 | >Ip Block dir Block difectional |, stage (inverse time) of phase O/C protection
2623 | >IE>Block dir Blockdirectional Iz >stage (definite time) of earth O/C protection
2624 | >IEpBlock dir Block directional Iy stage (inverse time) of earth O/C protection
2640 | Forward dir. Faulhin forward direction (e.g. line direction)
2641 | Reverse dir. Fault in‘reverse direction (e.g. bus-bar direction)
2660 | I> Fault dir. Fault'detection directional overcurrent time stages >
2661 | I> Flt dir.L1 Fault detection directional overcurrent time stage 1> phase L1
2662 | I> Flt dir.u2 Fault detection directional overcurrent time stage 1> phase L2
2663 | I> Flt dir.L3 Fault detection directional overcurrent time stage 1> phase L3
2664 | T-I> dér.exp. Delay time of directional phase overcurrent stage 1> expired
2665 | I> dir. Trip Trip by directional overcurrent time stage |> (phases)
2670 | Ip Fault dig Fault detection directional O/C time stages |, (phases)
2671 | Ip Flt '@ir.Ll Fault detection directional overcurrent time stage I, phase L1
2672 | Ip Flt dir.L2 Fault detection directional overcurrent time stage I, phase L2
2673 | Ip Flt dir.L3 Fault detection directional overcurrent time stage I, phase L3
2674 |,T-Ip dir.exp. Delay time of directional phase overcurrent stage I, expired
2675 | Tp dir. Trip Trip by directional overcurrent time stage I, (phases)
2681V "mE>Fault dir. Fault detection directional overcurrent time stage Ig> earth
2682nf,T-IE> dir.exp Delay time of directional earth overcurrent stage Ig> expired
2883 | IE> dir. Trip | Trip by directional overcurrent time stage Ig> (earth)

Table 5.3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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2684 | IEpFault dir. | Fault detec. directional overcurrent time stage lgp earth
2685 | T-IEp dir.exp | Delay time of directional earth overcurrent stage Ig, expired
2886 | IEp dir. Trip| Trip by directional overcurrent time stage Igp (earth)
2701 | >AR on Switch on internal auto-reclose function
2702 | >AR off Switch off internal auto-reclose function
2703 | >AR block Block internal auto-reclose function statically
2704 | >AR reset Reset internal auto-reclose function
2709 | >DAR block Block DAR
2730 | >CB ready Circuit breaker ready for AR cycle
2781 | AR off Internal auto-reclose function is switched off
2783 | AR inoperativ | Internal auto-reclose function not operative (inefféctive)
2784 | AR not ready Internal auto-reclose function (momentarily) not ready/for reclose
2785 | AR block.dyn. | Auto-reclose function blocked internally
2787 | CB not ready Circuit breaker not ready for a trip/reclose eycle
2801 | AR in prog. Auto-reclose cycle is in progress
2812 | RAR T-act.run| Auto-reclose function action time for RAR is rumning
2813 | RAR T-E run. AR function dead time for RAR (initiated byearth fault) is running
2814 | RAR T-Ph run. | AR function dead time for RAR (initiated'by phase fault) is running
2817 | RAR Zone Rel. | Internal AR function permits triptin RAR stage
2832 | DAR T-act.run | Auto-reclose function action time,foRDAR is running
2833 | DAR T-E run. AR function dead time fordDAR,(initiated by earth fault) is running
2834 | DAR T-Ph run. | AR function dead time for DAR,(initiated by phase fault) is running
2837 | DAR Zone Rel. | Internal AR function permitsytripih DAR stage
2851 | AR Close Cmd | Reclose command from'internal auto-reclose function
2853 | RAR Close Reclose command after 3-pole 1st RAR (rapid AR)
2854 | DAR Close Reclose command @fter 3spole further DAR (delayed AR)
2861 | AR T-Recl.run| Auto-reclose finétionireclaim time is running
2862 | AR successful | Auto-reclosdre was successful
2863 | Definit.Trip | Definitive &rip signal
6901 | >IEF on Switch on intermittent earth fault protection
6902 | >IEF off Switch offfintermittent earth fault protection
6903 | >IEF block Block intermittent earth fault protection
6921 | IEF off Interprittentyearth fault protection is switched off
6922 | IEF blocked Intermittent earth fault protection is blocked
6923 | IEF enabled Intermittent earth fault protection is active
6924 | IIE Fault det |qlntermittent earth fault protection pick-up
6925 | IIE stab.Flty] Intermittent earth fault protection prolonged pick-up
6927 | Intermitt.EE Intermittent earth fault detected (more than 2 pickups within Treset)
6928 | IEF Tsum exp. |PAccumulated earth fault time expired
6929 | IEF Tres_xunull Reset time is running
6930 | IEF Trip Trip by intermittent earth fault protection
Table 5.3 Marshalling possibilities for signal relays and LEDs
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Addr | 1st display line 2nd display line FNo Remarks

6200 | MARSHALLING [ SIGNAL RELAYS Heading of the address block

6201 | SIGNAL RELAY 1 General fault detection of overcurrent time@
RELAY 1 0/C Gen.Fault 1761 | protection

6202 | SIGNAL RELAY 2 4
RELAY 2 I>> Fault L1 1801
RELAY 2 I>> Fault L2 1802
RELAY 2 I>> Fault L3 1803 | Fault detection annunciatio\

6203 | SIGNAL RELAY 3 @
RELAY 3 IE>> Fault 1831

6204 | SIGNAL RELAY 4 Trip signal given f protection func-
RELAY 4 Device Trip 511 | tion or CB test ofithe ice

6205 | SIGNAL RELAY 5 Cannot be evice operative; the
RELAY 5 Dev.operative 51 ] NCco es “device fault”

6206 | SIGNAL RELAY 6 Tri e ‘device on a fault in forward direc-
RELAY 6 Dev.Trip forw 516 | i

6207 | SIGNAL RELAY 7
RELAY 7 not allocated 1

6208 | SIGNAL RELAY 8 presettings are arranged for signal re-
RELAY 8 not allocated ys 710 9

6209 | SIGNAL RELAY 9
RELAY 9 not allocated 1

Table 5.4 Preset annunciations for sighal relays

Q
o
&

L 4
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 8 LEDs for optical indications, 6 of
which can be marshalled. They are designated LED
1 to LED 6 and can be marshalled in address block
63. The block is reached by paging in blocks with {
|| or by directly addressing with DA 6 200 E. The
selection procedure is carried out as described in
Section 5.5.1. Multiple annunciations are possible,
i.e. onelogical annunciation function can be givento
several LEDs (see also Section 5.5.1).

Apart from the logical function, each LED can be
marshalled to operate either in the stored mode (m
for memorized) or unstored mode (nm for “not mem-
orized”). Each annunciation function is displayed
with the index m or nm when proceeding with the N—
key.

The marshallable annunciation functions are the
same as those listed in Table 5.3. Annunciation func-
tions are, of course, not effective when the corre-
sponding protection function is not fitted in the relay
or has been programmed out (de-configured).

With direct input of the function number it is not nec-

essary to input the leading zeros. To indicatevheth-
er the stored or unstored mode shall be effective the
function number can be extended byga“decimal
point followed by 0 or 1, whereby

.0 unstored indication (not memorized) corre-
sponds to “nm” as above,

A stored indication (memerized) corresponds
to “m” as above.

If the extension with .0 0fp1 istomitted the display
shows first the function/designation in unstored
mode with “nm”. PresgitheNo” —key N to change to
stored mode “m”.éAfter direct input other functions
can be selectedby paging through the functions for-
wards with the “No%skey N or backwards with the
backspace key“R. The changed function then must
be re-confirmed,by the enter—key E.

The assighment of the LEDs as preset by the factory
is'shownjin the front of the unit (Fig 6.1). The follow-
ing‘boxes’show, as an example, the assignment for
LED 1.Table 5.5 shows all LED indicators as they are
preset from the factory.

e 3000 MmarsuEALL I Ng
JlcED INDICATORS

Beginning of the block “Marshalling of the LED in-
dicators”

Select a LED with the key 1, e. LED 1 in address 6301:

63010 LED 1

i

Change over togthe 'selection level with F 1:

f001ILED 1
*Failu 21 n m
foozlL D 1
*Failu e Isymm nm
foo3lL D 1
*Failu e 2 Up-e nm

Allocations for LED 1

LED 1 has been preset for
1st: Failure detected by current sum monitor I,
not memorized, FNo 162

LED 1 has been preset for
2nd: Failure detected by current symmetry moni-
tor, not memorized, FNo 163

LED 1 has been preset for

3rd: Failure detected by voltage sum monitor ZU,
not memorized, FNo 165

(only models with phase voltage inputs)
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oo40 LED 1

Failure

i

Usymm n m|

oosB LED 1
Fail

i

.Phaseseq nm

fooelLED 1

*not allocated

LED 1 has been preset for
4th: Failure detected by voltage symmetry monitor,

not memorized, FNo 167
(only models with phase voltage inputs) O
LED 1 has been preset for O
5th: Failure detected by phase sequence monitor,

not memorized, FNo 171 ¢

no further functions are pres%) 1

After input of all annunciation functions for LED 1, change back to the marsha@l is carried out with F 1:

MeéesoimrLeED 1
f

Allocationsgor eaning: detected failures

in the meas tities
Addr | 1st display line 2nd display line Remarks
6300 | MARSHALLING | LEDs Heading of the address block
6301 | LED 1
LED 1 Failure XI 162
LED 1 Failure  Js 163 | Group annunciation of all disturbances in
LED 1 Failure 165 | measured quantities
LED 1 Failure, (Us nm| 167 9
LED 1 Fail Seq nm| 171
6302 | LED 2
LED 2 o/ ault L1 m | 1762
6303 | LED 3
LED 3 \ ault L2 m | 1763 | o it detection annunciations of the
6304 | LED 4 overcurrent time protection
LED 4 /C Fault L3 m | 1764
6305 | LED 5
LED 5 ® 0/C Fault E m | 1765
6306 | L 6
0 2 g:iﬁiz é\slv Eﬂ iﬁ Group annunciation of all disturbances in
= 6 Failure OV B g]l;[?[;nal auxiliary voltages and trip relay cir-
LED 6 Failure I/O nm| 150
eb5.5 Preset LED indicators

90

C53000-G1176—-C102



7SJ512Vv3

Installation instructions

5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 4 trip relays which are designated
TRIP RELAY 1 to TRIP RELAY 4. They can be mar-
shalled in the address block 64. The block is
reached by paging in blocks with { | or by directly
addressing with DA, input of the address number
6 4 0 0 and pressing the enter key E. The selection
procedure is carried out as described in Section
5.5.1. Multiple commands are possible, i.e. one log-
ical command function can be given to several trip
relays (see also Section 5.5.1).

Most of the annunciation functions in accordance
with Table 5.3, can be marshalled to output com-
mand relays. But those listed in Table 5.6 are particu-
larly suitable for trip relay output. Regard the table as

arecommended pre-selection. Command functions
are naturally not effective when the corresponding
protection function is not fitted in the relay or has
been programmed out (de-configured).

The assignment of the trip relays as delivered from
factory is shown in the generaldiagrams in Appen-
dix A. The following boxes shiowf@xamples for mar-
shalling of trip relays 1. Table,5.7 shows all trip relays
as preset from the factory:

Important note: If futher protection functions shall
trip the same breaker, eagh command relay must be
triggered by the corfesponding command function.

Tl 2000 MARSHALLING
JlrrzP RELAYS

The first trip relay is reached with the key 1:

F‘f6401l TRIP
*RELAY 1

Change over to the selection level withF 1:

oo 10 TrRIP
o/ cC

RYESL . 1
Gen .\T rj)li p

i

fOOZITRIP RELAY 1
*not all located

Beginning of the block “Marshalling of the trip re-
lays’

Allocations for trip relay 1

Trip relay 1 has been preset for:
General trip command of the overcurrent time pro-
tection, FNo 1791;

no further functions are preset for trip relay 1

Leave the selection level with key combination F 1. You can go then to the next trip relay with the arrow key 1.

f6401l TRIP
WreLay 1

Allocations for trip relay 1
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FNo Abbreviation Logical command function
1 | not allocated | no annunciation allocated
501 | Device FltDet | General fault detection of the device
511 | Device Trip General trip of the device
516 | Dev.Trip forw | Trip by the device on fault in forward (line) direction
517 | Dev.Trip rev. | Trip by the device on fault in reverse (bus-bar) direction
1181 | CB Test Trip Trip by internal circuit breaker test function, general
1213 | E/F fault Earth fault detected by high-sensitivity earth fault protection
1214 | E/F Trip General trip of high-sensitivity earth fault protection
1217 | UE Trip Trip by displacement voltage time stage
1223 | IEE>> Trip Trip by highly sensitive earth stage Igg>>
1226 | IEE> Trip Trip by highly sensitive earth stage Igg> (definite time)
1229 | IEEp Trip Trip by highly sensitive earth stage Iggp (inverse time)
1455 | B/F Fault Breaker failure protection initiated (started)
1471 | B/F Trip Trip by breaker failure protection
1521 | O/L Trip Thermal overload protection trip by trip stage
1761 | 0/C Gen.Fault | General fault detection of overcurrent time protection
1791 | O0/C Gen.Trip General trip by overcurrent time protection
1805 | I>> Trip Trip by overcurrent time stage |>> (phases)
1815 | I> Trip Trip by overcurrent time stage |> (phases)
1825 | Ip Trip Trip by overcurrent time stage I, (Phases)
1833 | IE>> Trip Trip by overcurrent time stage Ig> >%(earth)
1836 | IE> Trip Trip by overcurrent time stage‘lg>u(eatth)
1839 | IEp Trip Trip by overcurrent time stage dgp(€arth)
2665 | I> dir. Trip Trip by directional overcurrent time stage 1> (phases)
2675 | Ip dir. Trip Trip by directional overcurrent timestage |, (phases)
2683 | IE> dir. Trip | Trip by directional overcurrenttime stage Ig> (earth)
2686 | IEp dir. Trip | Trip by directional over¢urrentitime stage Igp (earth)
2851 | AR Close Cmd. | Reclose commandfrom internal auto-reclose function
2853 | RAR Close Reclose command after 3-pole 1st RAR (rapid AR)
2854 | DAR Close Reclose commandiafter 3-pole further DAR (delayed AR)
6927 | Intermitt.EF Intermittent earthdfaultidetected (more than 2 pickups within Treset)
6930 | IEF Trip Trip by intermiittent earth fault protection
Table 5.6 Command functions
Addr | 1st display line 2nd display line FNo Remarks
6400 | MARSHALLING [(TRIB) RELAYS Heading of the address block
6401 | TRIP RELAY 1 General trip command of the overcurrent
TRIP REL.{1 | O/C Gen.Trip 1791 | time protection
6402 | TRIP RELAY 2 . .
e 1005 | e s proection
TRIP REL. 2 | IE>> Trip 1833
6403 f,TRIP RELAY 3
IRIP REL. 3| not allocated 1 no functions are preset for trip relays 3 and 4
6404y| TRIP RELAY 4
TRIP REL. 4 | not allocated 1
Table 5.7 Preset command functions for trip relays
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6  Operating instructions

6.1 Safety precautions

A Warning

All safety precautions which apply for work
in electrical installations are to be observed
during tests and commissioning.

Caution!

/N\

Connection of the device to a battery char-
ger without connected battery may cause
impermissibly high voltages which damage
the device. See also Section 3.1.1 under
Technical data for limits.

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec4
tion and automation systems can be carried outyvia
the integrated membrane keyboard and/display
panel located on the front plate. All the necessary
operating parameters can be entered and-all theyin-
formation can be read out from here. Operation is,
additionally, possible via the interface socket by
means of a personal computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

The membrane keyboardanddisplay panel is exter-
nally arranged similar ta'agpoocket calculator. Figure
6.1 illustrates theyfront view.

A two-line gachf16 character, liquid crystal display
presents the'igformation. Each character comprises
a 5 x 8 dot matrix{' Numbers, letters and a series of
special symbols can be displayed.

During dialog, the upper line gives afour figure num-
bemfollewed by a bar. This number presents the set-
tingyaddress. The first two digits indicate the ad-
dress’block, then follows the two-digit sequence
number. In models with parameter change-over fa-
cility, the identifier of the parameter set is shown be-
fore the setting address.

The keyboard comprises 28 keys withfnumbers,
Yes/No and control buttons. The significance jof the
keys is explained in detail in the following.

Numerical keys for the input of numerals:

0 [to [ 9 | Digits O ton@ for numerical input
. Recimal point
oo Infinity symbol
P Change of sign (input of
negative numbers)

Yes/No keys for text parameters:

JY Yes key: operator affirms the dis-
played question

No key: operator denies the dis-
N played question or rejects a sug-
gestion and requests for alterna-
tive

Keys for paging through the display:

* Paging forwards: the next ad-
dress is displayed

Paging backwards: the previous
+ address is displayed

Block paging forwards: the be-
1} ginning of the next address block
is displayed

Block paging backwards: the be-
@ ginning of previous address
block is displayed
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Confirmation key:

Enter or confirmation key: each
E numerical input or change via the
Yes/No keys must be confirmed by
the enter key; only then does the
device accept the change. The en-
ter key can also be used to ac-
knowledge and clear a fault
prompt in this display; a new input
and repeated use of the enter key
is then necessary.

Control and special keys:

Codeword: prevents unautho-
CW rized access to setting programs
(not necessary for call-up of an-
nunciations or messages)

Backspace erasure of incorrect
entries

Function key; explained when
used

Direct addressing: if the address
DA number is known, this key allow$
direct call-up of the address

Messages/Signals: interrogation
M/S of annunciations of fault and Qpér-
ating data (refer Section 672)

The three keys 1 ; {} ; RESET which are,somewhat
separated from the rest of the _Kkeys; can be ac-
cessed when the front cover is{closed. The arrows
have the same function as the“keys with identical
symbols in the main field afid gnable paging in for-
ward direction. Thus “all, seiting values and event
data can be displayed withythe front cover closed.
Furthermore, storéd LED indications on the front can
be erased via the RESET#key without opening the
front cover. During reset operation all LEDs on the
front will be illuminated thus performing a LED test.
With this reset, additionally, the fault event indica-
tions in theldisplay on the front panel of the device
are acknowledged; the display shows then the op-
erational values of the quiescent state. The display is
switched over to operating mode as soon as one of
the'keys\DA, M/S, CW or { is pressed.

6.2.2 Operation with a personal com-
puter

A personal computer allows, just as the operator
panel, all the appropriate settings, initiation ofitest
routines and read-out of data, but with the added
comfort of screen-based visualization and a menu-
guided procedure.

All data can be read in from, or cepied.entg; magnet-
ic data carrier (floppy disc) (e.g. forsettings and con-
figuration). Additionally, all the®@ata“ean be docu-
mented on a connected printer, Itfis also possible, by
connecting a plotter, to pfint ouifthe fault history
traces.

For operation of the personal computer, the instruc-
tion manuals of this device are to be observed. The
PC program DIGSI®isyavailable for setting and pro-
cessing of alhdigital protection data. Note that the
operating inteffaee in the front of the relay is not gal-
vanicallytiselated and that only adequate connec-
tion cablesyare applied (e.g. 7XV5100-2). Further
informatien about facilities on request.

6.2.3 Operational preconditions

For most operational functions, the input of a code-
word is necessary. This applies for all entries via the
membrane keyboard or front interface which con-
cern the operation on the relay, for example

— setting of functional parameters (thresholds,
functions),

— allocation or marshalling of trip relays, signals,
binary inputs, LED indicators,

— configuration parameters for operation language
and device configuration,

— initiation of test procedures.

The codeword is not required for the read-out of an-
nunciations, operating data or fault data, or for the
read-out of setting parameters.

The method of entry of the codeword is explained in
detail in the installation instructions under Section
5.3.1.
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6.2.4 Representation of the relay (front view)

Two line display

(LCD) with 16 char-

acters each

Additional keys,
can be accessed
when cover is
closed

Figure 6.1

Readiness indicati
(green)

~N

Unit faulty indication

Betrieb/Service O

Stérung/Blocked O

Uberstromzeitschutz

Overcurrent Protection
\.

aleloo]w
' OO
OO0
=000
clv)0/ele

F—Nr.

)] -

(red) Y

N

LED 1 to 6 (red)
can be marshalled;
presetting below

1O
20
3 0

Operator

/ panel

]

25pole socket for
connecting a per-
sonal computer

0000000000000000,
000000000000000

)

(0] |:| )
o ——— On/OFFfor
processor system

Factory presetting LEDs:

Measured values faulty

Fault detected phase L1
Fault detected phase L2
Fault detected phase L3
Fault detected earth

Internal supply voltage faulty

[o)JN¢ NN So I\ I

Front view with operating key board and display panel
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6.3  Setting the functional parameters

6.3.1. Introduction

6.3.1.1 Parameterizing procedure

For setting the functional parameters it is necessary
to enter the codeword (see 5.3.1). Without code-
word entry, parameters can be read out but not be
changed.

If the codeword is accepted, parameterizing can be-
gin. In the following sections each address is illus-
trated in a box and is explained. There are three
forms of display:

— Addresses without request for operator input

The address is identified by the block number fol-
lowed by 00 as sequence number (e.g. 1100 for
block 11). Displayed text forms the heading of this
block. No input is expected. By using keys f or |
the next or the previous block can be selected. By
using the keys 1 or | thefirst or last address within
the block can be selected and paged.

— Addresses which require numerical input

The display shows the four-digit address,qi.e.
block and sequence number (e.g. 1103 for block
11, sequence number 3). Behind the bar appéars
the meaning of the required parameter, in the sec-
ond display line, the value of the parametéer’"When
the relay is delivered a value has been ‘preset: In
the following sections, this value is shewn™f this
value is to be retained, no other input is*neces-
sary. One can page forwards or backwards within
the block or to the next (or previousiblock. If the
value needs to be altered, it can be overwritten us-
ing the numerical keys anduyif required, the deci-
mal point and/or change sigh (4/--) or, where ap-
propriate, infinity signec. Thefpermissible setting
range is given indthe following text, next to the as-
sociated box. Entered values beyond this range
will be rejected. The sgtting steps correspond to
the last decimal place'as shown in the setting box.
Inputs with more decimal places than permitted
will be truncated @own to the permissible number.
The valuemust be confirmed with the entry key
E! Thedisplay then confirms the accepted value.
The'6hanged parameters are only saved after ter-
mination of parameterizing (refer below).

— Addresses which require text input

The display shows the four-digit address, i.e.
block and sequence number (e.g. 1101 for block
11, sequence number 1). Behind thebar appears
the meaning of the required parametern the sec-
ond display line, the applicable*text. When the
relay is delivered, a text hds been preset. In the
following sections, this text'is' shown. If it is to be
retained, no other input is\necessary. One can
page forwards or backwardswithin the block orto
the next (or previous) bBleck. If the text needs to be
altered, press the“No” key N. The next alternative
text, also printedinthetdisplay boxes illustrated in
the following segtions, then appears. If the alter-
native textisynotedesired, the N key is pressed
agains, etc. \Thevalternative which is chosen, is
confirmed*with the entry key E. The changed
parameters,are only saved after termination of pa-
rameterizing (refer below).

For gach'of the addresses, the possible parameters
and text are given in the following sections. If the
meaning of a parameter is not clear, it is usually best
to leave it at the factory setting. The arrows {} | or 1 |
at the left hand side of the illustrated display boxes
indicate the method of moving from block to block or
within the block. Unused addresses are automati-
cally passed over.

If the parameter address is known, then direct ad-
dressing is possible. This is achieved by depressing
key DA followed by the four-digit address and sub-
sequently pressing the enter key E. After direct ad-
dressing, paging by means of keys { | and keys 1 |
is possible.

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question “SAVE NEW SETTINGS?”. Confirm
with the “Yes” —key Y that the new settings shall be-
come valid now. If you press the “No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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If one tries to leave the setting range for the function-
al parameter blocks (i.e. address blocks 10 to 39)
with keys 1{ |}, the display shows the question “END
OF CODEWORD OPERATION ?”. Press the “No”—
key N to continue parameterizing. If you press the
“Yes”—key J/Y instead, another question appears:
“SAVE NEW SETTINGS ?”. Now you can confirm
with J/Y or abort with N, as above.

After completion of the parameterizing process, the
changed parameters which so far have only been
stored in volatile memory, are then permanently
stored in EEPROMs. The display confirms “NEW
SETTINGS SAVED”. After pressing the key M/S fol-
lowed by RESET LED, the indications of the quies-
cent state appear in the display.

6.3.1.2 Selectable parameter sets

Up to 4 different sets of parameters can be selected
for the functional parameters, i.e. the addresses
above 1000 and below 4000. These parameter sets
can be switched over during operation, locally using
the operator panel or via the operating interface us-
ing a personal computer, or also remotely using
binary inputs.

If this facility is not used then it is sufficientto set the
parameters for the preselected set. The restyof this
section is of no importance. Otherwise, the parame-
ter change-over facility must be configured’as EXIST
under address 7885 (refer to Section/5.4.2)¥The first
parameter set is identified as sebA, the other sets are
B, C and D. Each of these sets is adjusted one after
the other.

If the switch-over facility ist® be'uised, first set all pa-
rameters for the normalstatus of parameter set A.
Then switch over to parameter set B:

— Fist complete the parameterizing procedure for
set A as describediin Section 6.3.1.1.

— Press key combination F 2, i.e. first the function
key F and then'the number key 2. All following in-
puts then refer to parameter set B.

All parameter sets can be accessed in a similar man-
ner:

® Key combination F 1:
access to parameter@et A

Key combination F 2:
access to parameter set B

Key combination F 3:
access'to parameter set C

Key combination F 4:
access to parameter set D

Input of the codewerd is again necessary for the set-
ting of a new selected parameter set. Without input
of the codew®6rd, the’settings can only be read but
not modifigdh

Since ohly afew parameters will be different in most
applicationsy it is possible to copy previously stored
parameter, sets into another parameter set.

It isyadditionally possible to select the original set-
tings, i.e. the settings preset on delivery, for a modi-
fied and stored parameter set. This is done by copy-
ing the “ORIG.SET” to the desired parameter set.

Itis finally still possible to define the active parameter
set, i.e. the parameter set which is valid for the func-
tions and threshold values of the unit. See Section
6.5.5 for more details.

The parameter sets are processed in address block
85. The most simple manner to come to this block is
using direct addressing:

— press direct address key DA,
— enter address, e.g. 8500,
— press enter key E.

The heading of the block for processing the parame-
ter sets then appears.

Itis possible to scroll through the individual address-
es using the 1 key. The copying facilities are summa-
rized in Table 6.1.

‘ﬁ 85000 PARAMETER

Beginning of the block “Parameter change-over”; pro-
4} CHANGE-OVER

cessing of parameter sets
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Following copying, only such parameters need be
changed which are to be different from the source
parameter set.

Parameterizing must be terminated for each param-
eter set as described in Section 6.3.1.1.

Co
Addr. from i to
8510 ORIG.SET SET A
8511 ORIG.SET SET B
8512 ORIG.SET SET C
8513 ORIG.SET SET D
8514 SET A SET B
8515 SET A SET C
8516 SET A SET D
8517 SET B SET A
8518 SET B SET C
8519 SET B SET D
8520 SET C SET A
8521 SET C SET B
8522 SET C SET D
8523 SET D SET A
8524 SET D SET B
8525 SET D SET C
Table 6.1 Copying parameter sets

6.3.1.3 Setting of date and time

The date and time can be set in, blegk 81 which is
reached by direct addressing{ DAY8,1 0 0 E or by
paging with f} and ||. Inpug,of the/codeword is re-
quired to change the data.

Selection of the individual, addresses is by further
scrolling using 1 | asishown below. Each modifica-
tion must be confirmed with the enter key E.

The date and time ‘ar€ entered with dots as separa-
tor signs,sincéjthetkeyboard does not have a colon
or slash*(fer American date).

The clocktisgsynchronized at the moment when the
enterkey E is pressed following input of the com-
pletentime. The difference time facility (address
8104) enables exact setting of the time since the dif-
ference can be calculated prior to the input, and the
synchronization of the clock does not depend on the
moment when the enter key E is pressed.

ol SETTING
Q}REAL TIME C 1@ C"K
Afo 08 9 of3

25 1
fsloleATE
bls 1 0% TINME

40 DIFF. TIME

Beginning of the block “Setting the real time clock”
Continue with 1.

At first, the actual date and time are displayed.
Continue with 1.

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours, minutes, seconds, each
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.

98

C53000-G1176—-C102



7SJ512 V3

Operating instructions

6.3.2

Initial displays — address blocks 0 and 10

When the relay is switched on, firstly the address 0 and the type identification of the relay appears. All Siemens
relays have an MLFB (machine readable type number). When the device is operative and displays a quiescent
message, any desired address can be reached e.g. by pressing the direct address key DA followed bythe
address number.

1
¥

ol 7sJ51 2

7 S T 51 2 * % % % % % % % % %

Vv3.**B

The relay introduces itself by giving its type number,
the version of firmware with which it is equipped
and a hardware identifier. The seeond display line
shows the complete ordering designation.

After address 1000, the functional parameters begin. Further address possibilities ‘afe listed under “Annunci-
ations” and “Tests”.
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PARAMETERS

Commencement ofifunctional parameter blocks

6.3.3 Power system data — address block 11

The relay requests basic data of the power system and the switchgear.
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1000

POWERGSYSTEM Dv A VESLA
11010 cTfF 'S . ™TARPNT
T OWAURDS L I/N E
TOWARDS,S BUSBAR
11030 un PRIMARY
110 kV

11048 uUn SECOND.
100 V

Beginning of the block “Power system data”

Current transformer polarity:

LINE — c.t. starpoint towards line
BUSBAR — c.t. starpoint towards bus-bar
This setting determines the measurement direction
of the relay (forwards = line direction)

Voltage transformer primary voltage (line-to-line)
Smallest setting value: 1 kV
Largest setting value: 400 kV

Voltage transformer secondary voltage (line-to-line)
Smallest setting value: 100 V
Largest setting value: 125 V
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11050 In PRIMARY
4 00 A

i

Current transformer primary rated current (phases)
Smallest setting value: 10 A
Largest setting value: 50000 A

With addresses 1109 to 1114, the device is in-
structed as to how the earth paths of current and
voltage transformers are connected. This informa-
tion is important for the treatment of earth faults (in
earthed networks), earth leakage (in unearthed net-
works) and the monitoring of measured values.

If the voltage transformer set has e—n (delta) wind-
ings, and if these are connected to the device, then
this has to be recorded in address 1109. Since the
ratio of the voltage transformers is normally:

UNp_rim ) UNs_ec ) Unsec

V3 ' V3 ' 3

the factor Uph/Udelta (secondary values, address
1110) shall be set as 3//3 = /3 ~ 1.73 when the
delta windings are connected. If the ratio is different,
e.g. when the displacement voltage is formed by in-
termediate transformers, the factor has to be se-
lected accordingly.

Two possibilities exist for the earth current path:

— Connection of the earth current from the star point
of the current transformers (standard circuit ars
rangement, see also Appendix B, e.g. Figure
B.1):

Address 1112 is set as lefIphy=1.000

— Connection of the earth currentfrom aseparate
earth current transformer (e4g.” summation cur-

rent transformer, see also Appendix B, e.g. Figure
B.3).

Address 1112 is set as
ratio of the earth Current CT

leflph = ratio of thé phase‘current CT
Example:
Phase current transformers 500A/5A
Summation currenttransformer 300A/5A

300/5
leflph = 500§5 = 0.600

Additiofially;, anyearth current input is available for
high-sepsitivity “earth fault detection; connection
from a‘separate earth current transformer (e.g. win-
dowgtype current transformer, see also Appendix B,
e.gs Figure B.5).

Address 1114 is set as

ratio of the earth current CT

le/lph = ratio of the phase current CT
Example:
Phase current transformers 400A/5A

Window type summation transformer ~ 60A/1A
Relay type for high-sensitive earth fault detection

60/1
le/lph = 200/5 = 0.750

A 11090/ TNDELTA
flconnNEeEL T4£ D

NOT CONNECTETD

100 Uph/Udelta
14 W73

i

Have the voltage transformers open delta wind-
ings (for detection of earth faults) and are they
connected?

Matching factor for residual voltage:
rated secondary voltage of v.t. phase winding

rated secondary voltage of open delta winding

normally 1.73
Smallest setting value: 0.10
largest setting value: 9.99

100
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M 111201e/1pn
fll1.000

Matching factor for earth current:

1 for connection in c.t. starpoint;

(summation) earth c.t. ratio

A 11140 I EE/IPH
. 000

(phase) c.t. ratio
for connection to separate earth current trans-
former

0:001
204000

Smallest setting value:
Largest setting value:

Matching factor for high-sensitivity,earth current input:

1 for connection in c.t. starpeint;

(window-type) earthfC:tyratio

(phase) c.t. ratie
for connectionfo separate earth current transformer

0.001
20.000

Smallest setting, value:
Largest,setting value:

Under addresses 1135 and 1141, some additional
general device data are entered to the protection
relay.

Under address 1141, the minimum trip command
duration can be set. this time is then valid for all'pro-
tection functions of the device which can lead toprip.

Under address 1135, the minimum clese command
duration can be set. This time is then valid for all
functions of the device which can Clese’the circuit
breaker. It must be long enough to%ensure reliable
closure of the circuit breaker. An, excessively long

time does not present any danger, since the closing
command will be interrupted at once on renewed
trip command of any of the protection functions.

Finally, address 1150 allows for matching of the
phase rotation of the system. Normally, it is clock-
wise. In case the phase rotation is counter-clock-
wise, this parameter is switched to COUNTER -
CLOCK. The relay considers this in its calculations,
so that no external phase exchanges are necessary
and all phase indications etc. remain correct. The
phase rotation is relevant only for models with direc-
tional determination.

M| 1135 @ gLosE

V2. 00,

A 11410 T-TRIP

Vlo.1 s

M1 1500 PEASE ROT

blcrockwIseE
ANTI-CLOCKWTIS SE

Maximum duration of close command
Smallest setting value: 0.01s
Largest setting value: 32.00s

Minimum duration of trip command
Smallest setting value:
Largest setting value:

0.01s
32.00 s

Phase rotation of the system, can be
clockwise or

counter-clockwise
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6.3.4 Settings for phase fault time overcurrent protection — address block 12

6.3.4.1

‘ﬁ 12000 o0/c PROT.

General settings and non-directional stages

Beginning of the block “Time overcurrent protection for

{; PHASES

12010 0/cC
ON

PHASES

e

|OFF

phase faults”

Switching ON of the phase fault timg oyeteurrent
protection

Switching OFF of the phase faultytime overcurrent
protection

If the relay is intended to operate with an auto-re-
close device, a short tripping time is often desired
when automatic reclosure will be carried out. In this
case unselectivity can be tolerated: Auto-reclosure
is the attempt to retain operation of the network,
thus, rapid fault clearance has higher priority than
selectivity. 7SJ512 contains an auto-reclosure func-
tion which can be used also for multiple reclose at-
tempts. For this, separates stages can be set for trip®
ping before auto-reclosure. Details are given in Secs
tion 6.3.14. The values which are parameterized
here are those which are valid without auto-reelo-
sure, e.g. auto-reclosure not configured or switched
off or blocked or not activated by phase time over:
current protection.

At first, the high-set overcurrent stage|> >‘is,set un-
deraddresses 120210 1206. This stageis,often used
for current grading before high_impedances, e.g.
transformers, motors or generagors. This stage is al-
ways a definite time stage, independent on which
characteristic is set for the overcurrent stage (1> or
Ip). It is set such that it picksidp on short-circuits into
this impedance, e.gffor transformers to 1.5 times of
the value

1 IN transf
UK transf INct

The gffect'efinrush currents is reduced in 7SJ512 by
numerieal filters. If the fundamental wave exceeds
the setting value, T—I>> must be delayed accord-

ingly.

A further application of the I>> stage is in conjunc-
tion with the reverse interlocking principle (as de-
scribed in Section 4.2.4). The different tripping time
is of interest in this case, too. The |>> stage is used
for rapid tripping in case of a busbar fault, with only a
short safety time. The overcurrent stage is the back-
up for faults on an outgoing feeder. The pick-up val-
ues |>> and |I> or Ip are set at the same value, in
this case.

The set times are pure delay times which do not in-
clude the operating time of the protection.

If the high-set overcurrent stage I1>> is not used
then set the time T—1>> to co. This does not avoid
pick-up annunciation.

f 12020 @a@>>
*2.00 I/ In

M\ 2 030 7-1>>
*O.lO s

Pick-up value of the high-set stage |>> for phase faults
Setting range: 0.05 t0 25.00 - Iy

Trip time delay of the high-set stage for phase faults
Setting range: 0.00 s to 60.00 s
or oo (no trip with 1> > for phase faults)

102
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f 12060 MEAS.REPET
T~ o
|YES

Measurement repetition:

With setting YES a further a.c. period is evaluated before
the protection picks up. This is intended for difficalt
measuring conditions.

7SJ512 can be used as definite time overcurrent
protection or inverse time overcurrent protection.
This function mode has been selected during con-
figuration in Section 5.4.2 (address 7812). In this
block 12, only those parameters are available which
are associated with the function mode of the se-
lected time overcurrent protection.

For inverse time, a choice can be made between
three tripping time characteristics defined in IEC
60255-3. The characteristic fer phase faults is se-
lected in address 1211. Eurthesmore, one user de-
fined characteristic is possible.alihe values of this
characteristic must be definediin address block 25
(refer to Section 6.3.7)|

f 12110 CHARACTER .
flNorRMAL INVERSE

|VERY INVERSE

|EXTREMELY INVEREi

CHARACTER.

|USER

NORMAL INVERSE
VERY INVERSE

For inverse time overcurrent protection only:
Characteristic of the overcurrent stage I> for phase
faults, can be

time lag acc. IEC 60255-3, type A
time lag acc. IEC 60255-3, type B

EXTREMELYINVERSe time lag acc. IEC 60255-3, type C
USER'CHARACTER.

user defined characteristic; for this,
the table in address 2501 must be
filled out

Addresses 1212 and 1213 are relevant only‘in,case
the definite time characteristic has been'’chesenun-
der address 7812 (CHARAC. PH = DEFINITETIME).
The maximum load current determines the setting of
the overcurrent stage |>. Pick-up,omoverload must
be excluded since the unit operatesiin this mode as
short-circuit protection with,adequate short tripping
time and not as overload protection. Therefore, the
overcurrent stage is setd4o 120 % for feeder lines,
and 150 % for transformers ar motors referred to
maximum (over)loadfcurrent.

The effect of inrush currents on the overcurrent
stage is reduced in 7SJ512 by numerical filters. The
characteristics of the inrush blocking function are
set in address block 20 (see Section 6.3.6).

The time delay T—1> depends on the grading plan
for the network. The set times are pure delay times
which do not include the operating time of the pro-
tection.

If the overcurrent stage 1> is not used then set the
time T—1> to co. This does not avoid pick-up annun-
ciation.

} 12120 1>
{1.00 I/In

121300 -1>
.50 s

-
o

For definite time overcurrent protection only:

Pick-up value of the overcurrent stage 1> for phase faults
Setting range:

0.05 t0 25.00 - Iy

Trip time delay for the overcurrent stage 1>
Setting range:
and co (no trip with I> for phase faults)

0.00 s to 60.00 s
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Addresses 1214 and 1215 are relevant only in case
an inverse time characteristic has been chosen un-

der address 7812 (CHARAC. PH = INVERSE TIME,
refer to Section 5.4.2). It must be considered that,

The effect of inrush currents on the overcurrent
stage is reduced in 7SJ512 by numerical filters. The
characteristics of the inrush blocking function are
set in address block 20 (see Section 6.3.6).

according to IEC 60255-3, the protection picks up

only when approximately 1.1 times the set value is
exceeded (>1.05 times according to IEC 60255—
3).

If the overcurrent stage I, is not used then set the
time T—Ip to co. This does not avoid pick-up anaun-
ciation. If it is set to 0, the protection will trip with'its
inherent operating time.

For inverse time overcurrent protection ‘only:

[y

4 1 p
I/ In

=

5B T-1Ip S

Pick-up value of the inverse time over€urrent stage Ip for
phase faults
Setting range:

0.10 to 4.00 - Iy

Time multiplier for the invegse time,overcurrent stage |

etting range: 0.05%,t0 10.00 s

and 0 (trip after the inhgrentopérating time)
and oo (no trip withyl, for phase faults)

When the definite time characteristic is chosen, the
fundamental waves of the measured currents are
evaluated for pick-up. When one of the inverse time
characteristics is selected, a choice can be made
whether the FUNDAMENTAL waves of the measured
currents are formed for evaluation, or if the TRUE

RMS values are calculated. As the relay is used as
shori-circuit”protection, the preset value is recom-
mended, If the time grading is to be coordinated with
conventional relays which operate with true r.m.s.
values, then TRUE RMS can be advantageous (ad-
dress 1216).

For inverse time overcurrent protection only:

12160 RMS FORMAT
FUNDAMENTAL

RMS

|TRUE

The fundamental waves of the measured currents
are evaluated by a Fourier filter

The true r.m.s. values of the measured currents are
evaluated (only for inverse time characteristics)

Finally, address 1221 determines which stage is ef-
fective if the circuitdbreaker, is manually closed. A
pre-requisite is, that the'manual close command for
the breaker is repeated via@a binary input to the relay

so that it is informed about manual closing of the
breaker. INEFFECTIVE means that the stages oper-
ate according to the settings in addresses 1201 to
1215.

1 2% 10 MAN .
I >2=

CLOSE
UNDELAYETD

IS/ Ip UNDELAYED

I"'NEFFECTTIVE

Overcurrent stage for phase faults which is effective
during manual closing of the circuit breaker:

I>> i.e.|>> stage (address 1202) but without
delay (address 1203)
I>/lp i.e.|> stage (definite time, address 1212) or

Ip stage (inverse time, address 1214) but
without delay (address 1213 or 1215)

INEFFECTIVE, i.e. stages operate as parameterized

104
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6.3.4.2 Directional stage (if fitted)

Depending on the model ordered (refer to Section
2.3 Ordering data), the time overcurrent protection
contains directional stages. This sub-section is valid
only for models 7SJ512x—xxx*xx—1/3%. For other
models it can be passed over.

The operation mode — definite time or inverse time
overcurrent protection — as set under address 7812
during configuration (refer to Section 5.4.2) is also
valid for the directional stage for phase currents.
Nevertheless, for inverse time mode, a different
characteristic can be selected under address 1223.

Switching on or off of the phase time overcurrent
protection under address 1201 is also effective for
the directional phase current stage. Equally, the cur-
rent pick-up settings under address 1212 (for defi-
nite time overcurrent protection) or 1214 (for inverse
time overcurrent protection) are valid for the direc-
tional phase current stage. The I> > stage (address-
es 1202 and 1203) is always non-directional.

The operating direction of the directional stageycan
be changed in address 1222. Normally, this stage
operates in the direction of the protecied ebject
(line, transformer). If the current transforimer polarity
has been correctly set under address 110Q4(refer to
Section 6.3.3), FORWARDS direction is that of the
protected object.

The delay time T—1> DIREC (addgess 1224 for defi-
nite time) or the time multiplier#=1p DIREC (address
1225 for inverse time) is set'shorter than that of the
non-directional stage (address 1213 or 1215). Thus,
the non-directional stage is superimposed on the di-
rectional stage and acts as’back-up stage.

If parallel transformers#are fed from one side only,
delay is set to or avery short time value at the non-
feeding ends,

If thé directional stage for phase currents is not
needed thedelay is set to co or to the same value as
for'the nen-directional stage,.

Operating direction for the directional phase current
* 12220 DI REC. I> stage
+ FORWARDS F@RWARDS  forward direction, normally line or
transformer
|R EVERSE REVERSE reverse direction, normally bus-bar

f 12230 cHEAR.DIIRETC
flNorRMAL 1InNVE®RSE

|VERY I NV EWR S%E |

|EXTREMELY INVERSl

=

|Us R CHZRRACTER . |

M 122&4mfr-1> pDIREC
1o 0 s
A 12250 T-Ip DIREC

VERY INVERSE

USER CHARACTER.

For directional inverse time O/C protection only:
Characteristic of the phase overcurrent stage, can be

NORMAL INVERSE

time lag acc. IEC 60255-3, type A

time lag acc. IEC 60255-3, type B

EXTREMELY INVERSe time lag acc. IEC 60255-3, type C

user defined characteristic; for this,
the table in address 2501 must be
filled out

For directional definite time O/C protection only:

Trip time delay for the directional overcurrent stage 1>
Setting range:
and oo (no directional trip with 1> for phase faults)

0.00 s to 60.00 s

For directional inverse time O/C protection only:
Time multiplier for the directional inverse time overcur-
rent stage I,
Setting range:

0.05sto 10.00 s

and 0 (trip after the inherent operating time)
and oo (no directional trip with |, for phase faults)
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6.3.5 Settings for earth fault time overcurrent protection — address block 15

6.3.5.1

|OFF

General settings and non-directional stages

'ﬁ 15000 0/c PROT. Beginning of the block “Time overcurrent protection for
{'i EARTH earth faults

f 15010 0/cC EARTH Switching ON of the earth fault timelovercurrent

o protection

Switching OFF of the earth fault time/overcurrent
protection

If the relay is intended to operate with an auto-re-
close device, a short tripping time is often desired
when automatic reclosure will be carried out. Sepa-
rates stages can be set for tripping before auto-re-
closure in case of earth faults, too. Details are given
in Section 6.3.14. The values which are parameter-
ized here are those which are valid without auto-re-
closure, e.g. auto-reclosure not configured or,
switched off or blocked or not activated by earth time
overcurrent protection.

At first, the high=set overcurrent stage lg>> is set
under addresses 1502 to 1506, if used; if not used,
set Te=IE>%> (address1503) to co. This does not
avoidgick:up annunciation. For determination of the
setting values similar considerations are valid as for
the'phase fault stage |>> (refer to Section 6.3.4.1).

Thesset times are pure delay times which do not in-
clude the operating time of the protection.

2. IE>>
I/

=
o

i
o
o

H
B

f 15030 T-1E %>

Pick-up value of the high-set stage Ig> > for earth faults
Setting range:

0.05 t0 25.00 - Iy

Trip time delay of the high-set earth fault stage Ig>>
Setting range:
or oo (no trip with Ig>> for earth faults)

0.00 s to 60.00 s

f 1506 OME s . RE P E T|| Measurement repetition:
+ N O With setting YES a further a.c. period is evaluated before
the protection picks up. This is intended for difficult
measuring conditions.
|Y E S
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7SJ512 can be used as definite time overcurrent
protection or inverse time overcurrent protection.
Selection for earth faults is independent of that for
phase faults. The function mode has been selected
during configuration in Section 5.4.2 (address
7815). In this block 15, only those parameters are
available which are associated with the selected
function mode of the time overcurrent protection for
earth faults.

For inverse time, a choice can be made between
three tripping time characteristics defined in 4EC
60255—3. The characteristic for earth faults is,se=
lected in address 1511. Furthermore, a long time
earth fault characteristic can be selecteds=Addition-
ally, one user definable characteristic is poSsible.
The values of this characteristic must be“defined in
address block 25 (see Section 6.3.7).

For inverse time overcurrent protection only:

* 15110 CHARACTER . ggﬁggtenstlc of the overcurrept stage’lg> for earth faults,
{NORMAL INVERSE )

NORMAL INVERSE  time laghacc. IEC 602553, type A

|[VERY INVERSE | VERY INVERSE fifne 3§ acc. IEC 602553, type B

|EXTREMELY INVERSl

|USER CHARACTER . |

|LONG EARTH FAULTl

EXTREMELY INVERSe time lag acc. IEC 60255-3, type C
USER CHARACTER(

user defined characteristic; for this,
the table in address 2501 must be
filled out

LONG time*EARTH FAULT characteristic

A separate characteristic can be selected for earth
faults. Addresses 1512 and 1513 are relevant onlyin
case the definite time characteristic has bgen cho-
sen under address 7815 (CHARAC. E =DEFINITE
TIME). The minimum earth fault current detegmines
the setting of the overcurrent stage IE>g¢

The time delay T—IE> depends on thé"grading plan
for the network which can be separate for earth
faults. The set times are pure delay,timés which do

not include the operating time of the protection.

The effect of inrush currents on the overcurrent
stage is reduced in 7SJ512 by numerical filters. The
characteristics of the inrush blocking function are
set in address block 20 (see Section 6.3.6).

If the overcurrent stage Ig> is not used then set the
time T—IE> to oo. This does not avoid pick-up an-
nunciation.

} 15120 L8>
{o.zo IUAa N

f 15 13T -IE>
flo.s50 s

For definite time overcurrent protection only:

Pick-up value of the overcurrent stage Ig> for earth faults
Setting range:

0.05 t0 25.00 - Iy

Trip time delay for the overcurrent stage le>
Setting range:
and co (no trip with Ig> for earth faults)

0.00 s to 60.00 s

Addresses 1514 and 1515 are relevant only in case
an inverse time characteristic has been chosen un-
der address 7815 (CHARAC. E = INVERSE TIME,
Section 5.4.2). With these parameters, a separate
time grading can be selected for earth fault with of-
ten shorter trip time delays. It must be considered

that, according to IEC 60255-3, the protection
picks up only when 1.1 times the set value is exceed-
ed. If the overcurrent stage Ig, is not used then set
the time T—IEp to co. This does not avoid pick-up an-
nunciation. If it is set to 0, the protection will trip with
its inherent operating time.
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The effect of inrush currents on the overcurrent
stage is reduced in 7SJ512 by numerical filters. The

characteristics of the inrush blocking function are
set in address block 20 (see Section 6.3.6).

For inverse time overcurrent protection only:

M 15140 1ED P
fllo.20 1/1n s
A 15150 T-IEp g
flo.s50 = a

a

ick-up value of the inverse time overcurrent stage Igp for

earth faults

etting range: 0.10 to 4.00 - I

ime multiplier for the inverse time oyereurrent stage lgp
etting range: 0.05 s to 10.00's

nd O (trip after the inherent operatingime)

nd oo (no trip with Igp for earth faults)

When the definite time characteristic is chosen, the
fundamental waves of the measured currents are
evaluated for pick-up. When one of the inverse time
characteristics is selected, a choice can be made
whether the FUNDAMENTAL waves of the measured
currents are formed for evaluation, or if the TRUE

RMS values are calculated. As the relay is used as
short-circuit proteetion, the preset value is recom-
mended, Ifthe time grading is to be coordinated with
convéntional, relays which operate with true r.m.s.
values, then,JRUE RMS can be advantageous (ad-
dressj1516).

For inverse time overcurrent protection only:

15160 RMS FORMAT
FUNDAMENTAL

R .

|TRUE M .

JLhefundamental wave of the measured current
is‘evaluated by a Fourier filter

The true r.m.s. value of the measured current is eva-
luated (only for inverse time characteristics)

Finally, address 1521 determinés which stage is ef-
fective if the circuit breaker _is manudally closed. A
pre-requisite is, that the manual elose command for
the breaker is repeatedWia abinary input to the relay

so that it is informed about manual closing of the
breaker. INEFFECTIVE means that the stages oper-
ate according to the settings in addresses 1501 to
1515.

15210 MAN . CLOSE

IEg>hIep UNDELAY.

IWEFFECTTIVE

Overcurrent stage for earth faults which is effective
during manual closing of the circuit breaker:

+ IE>> UNDELAYED IE>> i.e. [|g>> stage (address 1502) but without
delay (address 1503)
IE>/IEp i.e. |g> stage (definite time, address 1512)

or Igp stage (inverse time, address 1514)
but without delay (address 1513 or 1515)

INEFFECTIVE, i.e. stages operate as parameterized
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6.3.5.2 Directional stage (if fitted)

Depending on the model ordered (refer to Section
2.3 Ordering data), the time overcurrent protection
contains directional stages. This sub-section is valid
only for models 7SJ512x—xxx*xx—1/3%. For other
models it can be passed over.

The operation mode — definite time or inverse time
overcurrent protection — as set under address 7815
during configuration (refer to Section 5.4.2) is also
valid for the directional stage for earth currents. Nev-
ertheless, a different characteristic can be selected
under address 1523 for inverse time mode.

Switching on or off the phase time overcurrent
protection under address 1501 is also valid for the di-
rectional earth current stage. Equally, the current
pick-up settings under address 1512 (for definite
time) or 1514 (for inverse time) are valid for the direc-

tional phase current stage. The |1>> stagesm(ad=
dresses 1502 and 1503) are always non-directional.

The operating direction of the directional stage can
be changed for earth time overcurrent preteetion in
address 1522. Direction definition is the same as for
phase faults.

The delay time T—IE> DIRE (address 1524 for defi-
nite time) or the time multiplierT—IEp DIRE (address
1525 for inverse time) is_set shorter than that of the
non-directional stage (address 1513 or 1515). Thus,
the non-directional stage is superimposed on the di-
rectional stage and acts,as back-up stage.

Ifthe directional’stage for earth current is not needed
the delay is sétjto oo or to the same value as for the
non-directional stage.

Operatingydirection for the directional earth current
f 15220 DIREC. TIE> stage
+ FORWARDS FORWARDS ™ forward direction, normally line or
transformer
|R EVERSE REVERSE reverse direction, normally bus-bar

For directional inverse time O/C protection only:
Characteristic of the earth fault overcurrent stage le>,

f 15230 CHAR.DTIREN

+ can be
NORMAL INVERSE
NORMAL INVERSE time lag acc. IEC 60255-3, type A
|VERY INVERSE |
VERY INVERSE time lag acc. IEC 60255-3, type B

|EXTREMELY INVERSl

EXTREMELY INVERSe time lag acc. IEC 60255-3, type C

|U SER CHARERCHER. | USER CHARACTER. user defined characteristic; for this,
the table in address 2501 must be
filled out

|LONG EAR®TH FAULTl

LONG time EARTH FAULT characteristic

* L > A 2 IE> DIR For directional definite time O/C protection only:

- : Trip time delay for the directional earth overcurrent stage
Vo . 2 0% s le>
Setting range: 0.00 s to 60.00 s
and oo (no directional trip with Ig> for earth faults)

For directional inverse time O/C protection only:

Time multiplier for the directional inverse time earth over-
current stage Igp

Setting range: 0.05s1010.00 s

and 0 (trip after the inherent operating time)

and oo (no directional trip with Igp for earth faults)

A 2250 T-IEp DIR.
+0.4O s

C53000-G1176-C102 109



7SJ512V3

Operating instructions

6.3.6 Settings for inrush stabilization — address block 20

Although the numericalfilters of the time overcurrent
protection ensure that only the fundamental wave of
the measured currents are compared with the set
thresholds, malfunction might be caused by inrush
currents when transformer feeders, protected by
7SJ512, are switched in, since — dependent of the
size and construction of the transformer — a high
magnitude of fundamental wave may be found inthe
inrush current.

7SJ512 provides an integrated inrush blocking func-
tion. This can be switched effective under address
2001. It blocks the overcurrent stages |g)> or lg)p
(not |g)>> stages) as long as inrush current is de-
tected.

Inrush current detection is based on the evaluation
of the second harmonic content of the inrush cur-
rent. Aratio of logn/lsn = 20 % has been preset by the
factory and can — as a rule — be retained without
change. The magnitude which is needed for stabiliz-
ing, however, can be parameterized in order to pro-
vide for a more sensitive setting (= lower value) in

exceptional cases under especially unfavourable
switch-in conditions (address 2002).

Inrush blocking operates individually for each phase
current. Thus, the protection is fully operative even
when the transformer is switched onto a single-
phase fault, whereby inrush currents may possibly
be present in one of the healthy phases. However, it
is also possible to activate a “cross=block” function
(address 2003). CROSSBLOCK =zYESsmeans that
not only the phase with inrushjeurrent exhibiting
harmonic content in excess ofithe pefmissible value
is blocked but also the othegphases and the earth
path are blocked (so called “cross-block function”).
When the high-sensitivity earth fault protection is
used, the Igg> stage of this function is blocked by
the crossblock funetionjtoo.

Blocking byithe infush stabilization function can be
limited to a specific time T—RUSH (address 2004).
After this,time, tripping is released even when the
secondharmonic content exceeds the setting value.

1} 20000 INRUSH
4} STABILIZATTION

M 2001BrRUSH

Beginning ofithe block “Inrush stabilization”

tlorr

|ON

f 20020 2nd
flzo =

H¥M R'M O N

P~ o

f 20030 RO SSBLOCK

|YES

A 20040 T-RU
.50 S

S H

Switching OFF of the inrush stabilization

Switching ON of the inrush stabilization

2nd harmonic content in a phase current which just initiates
blocking, in % of fundamental wave of the current
Setting range: 10 % to 45 %

Crossblock function:

NO harmonic stabilization operates for each individual
phase

harmonic stabilization of one phase blocks also
the other phases

YES

Limitation time of blocking after pick-up when 2nd har-
monic content has exceeded limit value
Setting range: 0.10 s 10 60.00 s
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6.3.7 Setting a user specified current time characteristic — address block 25

Besides the standard characteristics for inverse time
overcurrent protection which are integrated in the
relay (refer to Sections 6.3.4 and 6.3.5), one user
specified current time characteristic can be defined.
Up to 60 pairs of values of current and time can be
entered to the relay under address 2501. The relay
calculates intermediate values by linear interpola-
tion.

When one has reached the address block 25 (ad-
dress 2500), scrolling on with key 1 leads to address
2501 CHARACTERISTIC 1 (the first and only).

In order to enter the value pairs, one must switch
over to the table definition level with key combination
F 1, i.e. depressing the function key F followed by
the arrow key t. During this change-over (i.e. from
pressing the F key until pressing the 1 key) the bar
behind the address number is replaced by an “F”.
The display shows, in the upper line, the heading of
the value table, this time with a three digit index num-
ber 001 followed by the solid bar. In the second dis-
play line a pair of values can be input for each index
number.

An % at the beginning of the second display lin€indi-
cates that the relay expects the first current value. Af-
ter input of this value it must be confirmed by
pressing the key E! Then, the x appears,in the
middle of the second display line where th@firsttime
value is expected. Enter this value and confirnvwith
the enter key E. Corrections can begfadewsing the
backspace key R, as usual.

Page on with the arrow key 1 taithe next value pair. In
the first line the index number has,changed to 002
for the second value pair. Proceeghas for the first val-
ue pair. You can always page‘on with 1 to the next
value pair. With |, backwards’paging is possible to
the foregoing value pair efg. in order to look it up or
to correct it.

The pairs afvaldes can be entered in any desired or-
der. The relayitselfwill sort them. A value pair can be
marked as invalid’by entering a 0 as the left (current)
value. Nevertheless, ensure that the values define
an unequivo€al and continuous curve.

Up. te,60 pairs of values can be defined. It is per-
mitied to enter less pairs: In most cases, approxi-

mately 10 pairs of values are enough to define a suffi-
ciently exact current time curve.

The current values are entered in multiple‘efSetting
value (lp, Igp, leep). The entered time values can be
influenced by the time multipliers (T\p, Tygp, Tiggp) Of
the respective protection functiens.

You can leave the table definitiondevel by pressing
the key combination F 1 (ise. depressing the function
key F followed by the arrowrkey t1). The display
shows again the foundigit,address number.

Note: The preset values'produce a residual depen-
dent characteristicas shown in the following figure:

ti[s] 10
+
-1\
5
45 \\
40

35 7 \\\
3.0

AN

AN
NE

0.8

0.5

T T T T
0 10 20 30 40

I/IEp —
Residual dependent time:

|
t=Tigp - (58— 1,35 In( |_)) [s]
t  tripping time Ep
| earth fault current
lgp set earth current value

Tigp set time multiplier
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1} 25000 sPECIFIC
4} CHARACTERTISTTITCS

Page on with key 1 to address 2501.

F* 250110
CHARACTERTISTTIC

Switch over to the table definition level with key combination F 1, in order to get access tgthe first pair of values

with index number 001.

oo10 1 /1p - T
* *

i

M Y

Space forl/lp SpaceforTins

Example before entry of the current value:

Mlooim1/1p - T

ES

Beginning of the block “User specified current time

characteristics”

Definition of characteristic 1

Pair of values No 001; for currentl/Ip and time T

permissible ranges
for current value I/Ip:
for time value T:

1.00, to 40.00
0.01's to 999.00 s

Pair of values No001; for current I/lp and time T

e.g. first'eurrent value: I/lp =1.00
(zeroes after decimal point can be omitted)

Example after entry of the current value and confirmation with E:

Mooimz/1p - T
{1.00 *

Example after entry of the time value:

Mooimz/1p -1
tlx1.00 B,. 8 0

Continue with 1

ooz20 1 /1p - T
x1 .10 5.6 7

i

Pair of values No 001; for current I/Ip and time T

e.g. first current value: I/lp =1.00
(zeroes after decimal point can be omitted)

Pair of values No 001; for current I/Ip and time T

e.g. first current value: I/lp =1.00
first time value: T =580s
(zeroes after decimal point can be omitted)

Pair of values No 002; for current I/lp and time T

e.g. second current value: l/lp =1.10
second time value: T =567s
(zeroes after decimal point can be omitted)

After gntry of all desired pairs of values return to the address level with F+

MLN25 011

*CHARACTERISTIC

Definition of characteristic 1

112
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6.3.8 Settings for thermal overload protection — address block 27

The relay includes a thermal overload protection
function (refer to Section 4.8). This can operate only
whenitis configured to THERMAL OL = EXIST under
address 7827 during configuration of the device
functions (refer to Section 5.4.2).

Cables, transformers, and electrical machines are
particularly endangered by overloads of longer du-
ration. These overloads cannot and should not be
detected by the short-circuit protection. The time
overcurrent protection, for example, must be set suf-
ficiently high so as to only detect short-circuits. Only
short delays are permitted for short-circuit protec-
tion. These short time delays, however, do not per-
mit measures to unload the overloaded object norto
utilize its (limited) overload capacity.

The time overcurrent protection relay 7SJ512 in-
cludes an overload function with a thermal trip char-
acteristic which can be matched to the overload ca-
pacity of the protected object. This function is usual-
ly not required for overhead lines as the current car-
rying capacity of overhead lines is generally not de-
fined.

The overload protection function can be set tofsgjin-
operative or to initiate tripping (including alarm) (ad-
dress 2701).

The rated current of the device is used a@stthe base
current for the overload measurementi The setting
factor k is determined by the ratio of the continuous-
ly permissible thermal current ko  to the rated cur-
rent of the relay:

|max

k = In

The permissible continuous current depends on
cross-section, insulation material, type of*¢onstréc-
tion and method of installation of the cable, etc. In
general, the magnitude of the current can‘be taken
from widely available tables or otherwise is to be
stated by the manufacturer.

The heating-up time constantt dépends e.g. on the
cable data and the cable surroundings. If the time
constant is not readily ayvailableyit can be calculated
from the short-term overloadvcapacity of the pro-
tected object. Frequently,the 1 s current, i.e. the
maximum permissible “current for 1 s duration, is
known or can be taken¢éfrom tables. The time con-
stant can then be calculated according to the follow-
ing formula:

Settingyalueqd [min] =
2

wl ( permissible 1 s current )
60 continuously permissible current

Ifthe short-time overload capacity is stated for a du-
ration other than 1 s, then that short-term current is
inserted into the above formula instead ofthe 1 s cur-
rent. However, the result is then multiplied with the
stated duration, i.e. in case of an 0.5 s current:

2

0.5'(

permissible 0.5 s current )
60

continuously permissible current

It should be noted that the result becomes more in-
accurate the longer the stated duration of the cur-
rent becomes.

ﬁ 27 WOINTHE RMAL
{'; OVERLWOAD PROT.

27010 TEERMAL OL
QF F

Beginning of block “Thermal overload protection”

Thermal overload protection can be set to

— —

be switched OFF or

ON be switched ON i.e. trip and alarms
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27020 R -FACTOR
1 .10

Setting value of k—factor = Inax/IN
Setting range: 0.10 to 4.00

Time constant t

M 27030 T-consTanT
200 .0

min

Setting range:

1.0 t0 999.9 min

By setting a warning temperature rise (address
2704), an alarm can be output before the trip tem-
perature rise is reached, so that, for example, by
prompt load shedding tripping may be prevented.

Afurther current warning stage is available (address
2705). This can be set as a factor of the rated current
ofthe relay and should be equal or less than the con-
tinuously admissible current. It can be used besides
the temperature warning stage or instead of that.

When setting ©yam/Oyip to 100 Jepthetemperature
warning is practically ineffectivet

A choice can be made whetherithe temperature rise
which is decisive forgthe thréshold stages, is the
maximum calculated'temperature rise of the three
conductors, the meanvalue of the calculated tem-
perature rises of the three conductors, or the tem-
perature rise €alculated from the maximum current
of the three conductors (address 2706).

* 27040 © WARN Thermal warning” stage, in % of trip temperature rise
* o ®warn/®trip

20 % Setting range: 50 % to 100 %
* 27050 I WARN %J;;ent warning stage; set as a multiple of Iy of the
[t .00 1/1n Setting range: 0.10 - Iy t0 4.00 - Iy

Calculation method decisive for thermal stages

MAXimum of the temperature rises of the three
conductors

MEAN value of the temperature rises of the three
conductors

temperature rise calculated FROM the MAXimum
conductor current

Ml 27060 0/ 1
*@MAX

C A ILLC UL

® MEAN

® FROM IMAX
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6.3.9 Settings for user definable annunciations — address block 28

Four annunciations are available, which can be de-
fined by the user himself. These are assigned to the
annunciation function numbers (FNo) 11 to 14. Sig-
nals and messages of other devices which have no
interfaces (PC or LSA interface) can be included in
the annunciation processing of the device. Like the
internal annunciations, they can be allocated to sig-
nal relays, LEDs or trip relays (refer to Section 5.5),
or transmitted to the front display, a PC or LSA. Ex-
amples are Buchholz protection or temperature
monitor, or similar.

These annunciations can be delayed in address
block 28.

The delay can be used to stabilize the binaryinputs
and to increase the dynamic noise immunity; 0.03 s
t0 0.1 s are conventional in this case. If the annunci-
ation should, additionally, leadsto trip, higher delay
times could be appropriate(—g@epending on the
application.

ﬁ 28000 DELAYTIMES
{'; ANNUNCTIATIONS

801l T-ANNUNC. 1

f 28020 T-ANNUNC .£2

1 28030 T-ANNUMNCe 3

1 28040 T -A NN UNC . 4

Beginning of block'{Delay times for user definable an-
nunciations”

Delay forthe first user definable annunciation
* (via binary input FNo 11)
- 0 Setting rande:

0.00 s to 10.00 s

Delay for the second user definable annunciation
* (via binary input FNo 12)
0.00 s Setting range:

0.00 s to 10.00 s

Delay for the third user definable annunciation
(via binary input FNo 13)
Setting range:

0.00 s to 10.00 s

Delay for the fourth user definable annunciation
(via binary input FNo 14)
Setting range:

0.00 s to 10.00 s
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6.3.10 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective
relay are described in Section 4.13.4. They partly
monitor the relay itself, partly the steady-state mea-
sured values of the transformer circuits.

The sensitivity of the measured value monitoring can
be changed in block 29. The factory settings are suf-
ficient in most cases. If particularly high operational

NOTE: Voltage monitoring (addresses 2901 and
2902) are only available in models with directional
determination facility. Prerequisite for correct func-
tion of the measured value monitors is the proper
setting of the general power system data (Section
6.3.3), especially the parameters concerninggarth
current, voltage connections and thegmatching fac-
tors.

asymmetries of the currents and/or voltages are ex-
pected, or if, during operation, one or more monitor-
ing functions react sporadically, then sensitivity
should be reduced.

Beginning of block

4} SUPERVISTION Measured value supervisien

Voltage threshold“(phase —phase) above which the
* 9010 sYM.Uthres symmetry. monitoring is effective (see Figure 4.20)
+ 5 \ Smallest setting value: 10V
Largést setting value: 100 V
Symmetry factor for the voltage symmetry = slope of
} 2 2l sYM.Fact.U the symmetry characteristic (see Figure 4.20)
+ 0 .75 Smallest setting value: 0.58
Largest setting value: 0.95
Current threshold above which the symmetry moni-
} 2 30 s ¥ A toring is effective (refer to Figure 4.19)
+ 0 I/In Smallest setting value: 0.10 - Iy
Largest setting value: 1.00 - Iy
Symmetry factor for the current symmetry = slope of
* 2 L EERE " NGl I the symmetry characteristic (see Figure 4.19)
+ 0 .50 Smallest setting value: 0.10
Largest setting value: 0.95
Current threshold above which the summation moni-
bl 29050 s ITthres toring (refer to Figure 4.18) reacts (absolute content,
+ 0 I/ In referred to Iy only)
Smallest setting value: 0.05 - Iy
Largest setting value: 2.00 - Iy

Relative content (related to the maximum conductor
current) for operation of the current summation mon-

{ 0,."10 itoring (refer to Figure 4.18)
Smallest setting value: 0.00
Largest setting value: 0.95
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6.3.11 Settings for highly sensitive earth fault protection — address block 30

Highly sensitive earth fault protection is only possi-
ble if the respective configuration parameter (Sec-
tion 5.4.2, address 7830) is set to EXIST.

This function can be used in isolated or arc compen-
sated networks to detect an earth fault, to determine
the earth faulted phase (models with directional sup-
plement) and to discriminate the earth fault direc-
tion. In effectively grounded or low-impedance

earthed networks, detection of high-resistance
earth faults with very small fault currents is possible.
Because of its high sensitivity it is not suited forde-
tection of higher earth fault currents (fram 1 A and
above at the relay terminals for high-sensitivity earth
fault protection). For those applications use the time
overcurrent protection for earth currents as de-
scribed in Section 6.3.5.

1
¢

30000 EARTHFAULT
DETECTION

) 30010 EARTHFAULT
flacarm onNLyY

O N

OFF

Beginning of block “Highly sensitive earth fault
protection”

High-sensitivity earthyfault protection is

operative Rubissues ALARM ONLY (no trip, no fault an-
nunciationsy but earth fault report)

switchedON (trip with fault annunciations)

switched OFF

The high reactive current component in gompen-
sated networks and the unavoidable airgap ef.the
window-type current transformers often make,com-
pensation of the angle error of the currenttranstorm-
er necessary. This is possible through addresses
3002 to 3005. The maximum angleferrorEt of the
c.t. with its associated currentdi as\well as another

c.t. operating point 12/F2 above which the angle er-
ror remains practically constant, are entered, for the
actually connected burden. The relay then approxi-
mates, with adequate accuracy, to the characteristic
of the transformer. In isolated or earthed networks
this angle error compensation is not necessary.

M| 30020 cT “BRrR. 11
fllo.o50 a

A 30030% T ERR F 1
Vlo . o 4

A 30040 cT ERR T2
VAN 000 a

A 3005l cT ERR F 2
vllo.o °

Secondary current for max. error angle of current
transformer

Smallest setting value
Largest setting value

0.003 A
1.600 A

Error angle of current transformer at 11
Smallest setting value: 0.0 deg
Largest setting value: 5.0 deg

Secondary current above which the angle error is
practically constant
Smallest setting value:
Largest setting value:

0.003 A
1.600 A

Error angle of current transformer at 12
Smallest setting value: 0.0 deg
Largest setting value: 5.0 deg
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The function “high-sensitivity earth fault protection”
in isolated or compensated systems comprises re-
sidual voltage detection, determination of the earth-
faulted phase and the determination of the earth
fault direction. Determination of the faulted phase is
only possible for models with directional discrimina-
tion, where the relay is fitted with measured phase
voltage inputs and connected to three star con-
nected and earthed voltage transformers. Direction-
al discrimination is only possible when the earth cur-
rent is available at the measured current input for
high-sensitivity earth fault protection.

The residual voltage Ue> initiates earth fault detec-
tion and is one condition for release of directional de-
termination. It is set in address 3010. Ue means the
voltage at the input to the device, with open delta VT;
if this input is not used, the three phase voltages
must be available (possible only for models with di-
rectional discrimination); the relay then calculates

Ue = (U|_1 + U + Upg) /\/§

Since, for earth faults in isolated or compensated
networks, the full displacement voltage appears, the
setting value is not critical; it should lie between 30 V
an 60 V. Earth fault is detected and annunciated only
when the displacement voltage has been stayed for
the duration T—E/F (address 3011). In earthed net-
works, the set value of the earth voltage Ue> can be

more sensitive (smaller); but it shall not be exceeded
by operational asymmetry of the voltages of the
power system.

If the three phase voltages are available at the relay
terminals, the earth faulted phase can be deter-
mined in isolated or compensated systems.“kox
phase determination Uph< (address 3006) is the
criterion for the earth faulted phase, when simulta-
neously the other two phase voltages have exceed-
ed Uph> (address 3007). Accordingly,ddph< must
be set lower than the minimum operational phase—
earth voltage. This setting is, however, also not criti-
cal, 40 V should be adequate fUph>,must lie above
the maximum operational phase—earth voltage, but
below the minimum operational phase —phase volt-
age, therefore, for example, 756 V at Uy = 100 V.
These parameters afe irrelevant in earthed sys-
tems.

Pick-up by the displacement voltage can be used for
time delayediirip,command. Pre-condition is that the
trip facility_has, been switched on (address 3001
EARTH FAULTs= ON). Trip delay is then set under
address, 3012y —UE. Note, that the total command
time,is composed of the inherent measuring time
(approximately 60 ms) plus pick-up delay T—E/F
(address” 3011) plus trip delay T—UE (address
3012),

Al 30060 Uphc<

K Y
A o070 uph>
K v

/ F

Phase —earth voltage of a faulted phase which will be
safely undershot under earth fault conditions
Smallest setting value: 10 V

Largest setting value: 100 V

Phase—earth voltage of healthy phases which will
safely be exceeded under earth fault conditions
Smallest setting value: 10 V
Largest setting value: 100 V

Threshold value for displacement voltage Ue>

(= V3 - Ug). Note: Address 1110 has no influence on
this pick-up value
Smallest setting value:
Largest setting value:

2V
130 V

Duration of displacement voltage after which earth
fault is detected and annunciated

+ 1 0 s Smallest setting value: 0.04 s
Largest setting value: 320.00 s
and oo (no earth fault annunciation)
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30120 T-UE

10.00 s

Time delay for tripping with Ue> (only if trip: EARTH
FAULT = ON in address 3001)
Smallest setting value:
Largest setting value:

and co (no trip)

0.01 s
320.00 s

In order to detect earth currents, a two-stage current
time characteristic can be set under addresses 3013
to 3021. Each stage can operate directional or non-
directional. The magnitude of the earth current is de-
cisive for pick-up of these stages. They are used in
cases where the magnitude of the earth current is
the mean criterion of the earth fault, therefore, pref-
erably in solidly earthed or low-impedance
earthed systems, or for electrical machines in bus-
bar connection with isolated systems, where the
high capacitive current of the system can be ex-
pected in case of machine earth fault but only an in-
significant earth current in case of a system earth
fault because of the low machine capacitance.

The position of the directional characteristics can be
set under addresses 3023 and 3024 to suit the appli-
cation. Explanations are given belew, before the il-
lustration of these parameter addresses.

The high-value stage (is /designated with IEE>>
(pick-up value in address 80483). It can be delayed by
T—-IEE>> (address 3014) and lead to annunciation
or even to trip. The'atter is only possible if trip has
been set, i.e. undenaddress 3001 EARTH FAULT =
ON. The directien of this stage can be set to FOR-
WARDS, REVERSE, or NON—-DIRECTIONAL under
addréss 3015.

M| 3013@ 1EE>>
fllo.300 a

} 30140 T-IEE > >
fllt .00 s

f 30150 IEEYWS SDIR.
*FORWARDS
|REVERSE
|NON—DIRECTIONAL

Threshold'value for |lgg> > stage
Smallest setting value:
Largest setting value:

0.003 A
1.000 A

Time delay for tripping with the Igg>> stage (only if
trip: EARTH FAULT = ON in address 3001)
Smallest setting value: 0.00 s
Largest setting value: 320.00 s

and co (no trip)

Operating direction for the Igg>> stage

FORWARDS forward direction, normally line
or transformer
REVERSE reverse direction, normally bus-

bar

in either direction; in this case,
no displacement voltage is
necessary

NON-DIRECTIONAL

The low-valué stage can operate with a definite time
lag onjinverse time lag characteristic. This depends
on selection for earth faults during configuration in
Section 5.4.2 (address 7815). In addresses 3016 to
8020, only those parameters are available which are
associated with the selected function mode of the
earth fault protection. The direction of this stage can
be set to FORWARDS, REVERSE, or NON-DIREC-
TIONAL under address 3022.

For inverse time, a choice can be made between
three tripping time characteristics defined in IEC
60255—3 in address 3016. Furthermore, a long time
earth fault characteristic can be selected. Addition-
ally, the user defined characteristic is even possible.
The values of this characteristic must be defined in
address block 25 (refer to Section 6.3.7).
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Only for inverse time mode:
* 30160 CHARACTER .| Characteristic of the earth fault overcurrent stage |ggp,
flNorRMAL INVERSE can be
NORMAL INVERSE  time lag acc. IEC 60255—3 (type A)
|[vERY INVERSE | very nverse time lag acc. IEC 60255—3 (type”B)

|E XTREMELY INVER s| EXTREMELY INVERSe time lag acc. IEC 60255-3 (type'€)

|U S E R CHARACTETR. | USER CHARACTER. user defined characteristic; for this,
the table in address 2501 mustibe
filled out

LONG time EARTH FAULT characteristic

|LONG EARTH FAULTl

Addresses 3017 and 3018 are relevant only in case Addresses 3019 and 3020 are relevant only in case

the definite time characteristic has been chosen un- an inverse time characteristic has been chosen un-
der address 7815 (CHARAC. E = DEFINITE TIME). der address 7815 (CHARAGFE = INVERSE TIME,

Section 5.4.2). It must be ¢ensidered that, accord-
If the stage IEE> is not used then set the time T— ing to IEC 60255=3, the protection picks up only
IEE> 10 co. when 1.1 times(the ‘Set value is exceeded. If the

stage Iggp iSHet useédthen setthetime T—IEEp to co.

Only for definite time mode:

4 30170 TEE> ThresholdValue¥ér Ige> stage

fllo.100 a Smallest setting value: 0.003 A

Largest setiing value: 1.000 A

JRime delay for tripping with the Igg> stage (only if trip
4 30180 T-IEE> funetion has been pa?ameterized, addregss 3001
fll2.00 s EARTHFAULT = ON)

Smallest setting value: 0.00 s

Largest setting value: 320.00 s

and co (no trip)

Only for inverse time mode:
4 30190 IEED Threshold value for Igg, stage

fllo.100 a Smallest setting value: 0.003 A
Largest setting value: 1.000 A

Time multiplier for tripping with the Igg, stage (only if
{ 30200 2 -\ FF p trip: EARTI‘-)IFAULT =p8N§i]n address 3('?01)g
Vl2.00 4 Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and co (no trip)

Operating direction for the Igg> (definite time) or Iggp
A 30220 TEE> DIR. (inverse time) stage
+ FORWARDS FORWARDS forward direction, normally line
or transformer
|R EEVERSE REVERSE reverse direction, normally
bus-bar
|N ON-DIRECTIONAL NON-DIRECTIONAL in either direction
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Addresses 3023 to 3025 are decisive for directional
determination.

The current value IEE>/pDIR (address 3023) repre-
sents the release threshold for directional determi-
nation. In this case, it is the current component
which is rectangular to the directional characteristic.
The position of the directional characteristic itself is
determined in addresses 3024 and 3025.

If address 3024 is set to PHI CORR = 0.0° then

— address 3025 E/F MEAS = COS PHI
means that only the active component of the earth
current is decisive for the threshold IEE>/p DIR
(Figure 6.2),

— address 3025 E/F MEAS = SIN PHI
means that only the capacitive component of the
earth current is decisive for the threshold
IEE>/p DIR (Figure 6.3).

Based on this definition, the directional characteris-
tic can be shifted by +£45°. An example is illustrated
in Figure 6.4.

In isolated systems earth fault measurement with
SIN PHl is used because the capacitive current is dez
cisive for the earth fault direction.

In compensated systems earth fault measurement
with COS PHI is used because the ohmicCteurrent is
decisive for the earth fault direction.

In earthed systems earth fault measurement with

COS PHiI is used with a correction afgle of =45° be-
cause the earth current is ohmic;inductive.

Ue A lgg

forward direction
Z A

inductive

/4

2222z

IEE>/p DIR { /|E

gy capacitive

reverse direction

E/RMEAS = COS PHI
PHI CORR = 0.0°

Figure 6.2  Directional characteristic with cos ¢

measurement

% UErlan

\y

forward
direction

N

gy capacitive -

inductive

EE>/H
DIR

‘reverse
- direction

E/F MEAS = /
SIN PHI
PHI CORR = % /
0.0 % /
Figure 6.8 £ Directional characteristic with sin ¢

measurement

forward
direction

lgr capacitive

inductive

reverse
direction

E/F MEAS = COS PHI
PHI CORR = —-45.0°

Figure 6.4  Directional characteristic with cos ¢
measurement and correction angle

of —45°

In electrical machines in bus-bar connection with
an isolated system, COS PHI measurement can be
selected with a correction angle of approximately
+45° because the earth current is often composed
of a capacitive component from the system and an
active component from a earth fault load resistor.
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For determination of the direction of the earth fault, in
general, the threshold current (address 3023)
should be set as high as possible to prevent faulty
operation due to asymmetrical currents in the net-
work and through the current transformers (particu-
larly in Holmgreen connection).

In isolated networks an earth fault in a cable will al-
low the total capacitive earth fault currents of the en-
tire electrically connected network, with the excep-
tion of the faulted cable itself, to flow through the
measuring point. It is normal to use half the value of
this earth fault current as the threshold value.

In compensated networks directional determina-
tion is made more difficult since a much larger reac-
tive current of capacitive or inductive character is su-
perimposed on the critical wattmetric current. The
total earth current available to the relay can there-
fore, dependent upon the network configuration and
location of the compensation coil, assume very dif-
ferent values in magnitude and phase angle. The
relay, however, must evaluate only the real compo-
nent of the earth fault current, thatis, Ig x cos . This
demands extremely high accuracy, particularly with

regard to phase angle accuracy of all the instrument
transformers. Also, the relay should not be set un-
necessarily sensitive. When used in compensated
networks therefore, reliable directional determina-
tion is only expected when core balance window-
type transformers are used. Here also, uset‘ihe
thumb rule: setting at half the expected measured
current, whereby only the residual wattmetric cur-
rent is applicable. This residual wattmetric current is
provided principally by the losses jin the, Petersen
coil.

In earthed networks the threshold1EE> /p DIR is set
slightly below the minimum expected earth fault cur-
rent. Note that only the current component rectan-
gular to the directional characteristic is decisive for
pick-up of the IEE>/p/DIR stage.

Generally the following‘applies: If directional deter-
mination is usediin gonjunction with one of the sensi-
tive earth current stages as described above (ad-
dress 3013 ete. foplEE> > or address 3017 etc. for
IEE> oridEEp)sthen only a value smaller than the
pick-up#value,of one of the above stages is meaning-
ful forfEE>/p DIR.

A 30230 IEE>/pDIR.
fllo.o10 a

A 30240 PHI KCo%kRr
tllo.o
o250 E/F MEAS

CcCO0s P HI

i
w

Threshold value for directional determination

—(capacitive component of earth fault current for
isolated systems

= ohmic earth fault current component for arc
compensated systems

— ohmic-inductive component of earth current ac-
cording to the setting 3024 and 3025

Smallest setting value: 0.003 A

Largest setting value: 1.000 A

Correction angle for directional determination, based
on the measurement direction as defined under ad-
dress 3025

Smallest setting value:
Largest setting value:

-45.0 deg
45.0 deg

Measurement mode for directional determination

COS PHI  the ohmic current component is decisive
for directional determination; for use in arc
compensated and earthed systems

SIN PHI  the capacitive current component is deci-

sive for directional determination; for use
in systems with isolated neutral
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6.3.12 Settings for the intermittent earth fault protection — address block 33

Depending on the model ordered (refer to Section
2.3 Ordering data), the time overcurrent relay
7SJ512 contains a protection function for intermit-
tent earth faults. This sub-section is valid only for
models 7SJ512x —xkxkx —2/3%. For other models it
can be passed over.

The intermittent earth fault protection can operate
only when it is configured to EXIST under address
7833 during configuration of the device functions
(refer to Section 5.4.2).

This protection can be switched OFF or ON under
address 3301.

The pick-up value (r.m.s.) is set under address 3302
lie>. It may be set rather sensitive when it shall re-
spond to very short earth fault occurrences, since

pick-up is very fast with high excess of earth current.

The earth fault detection can be prolonged ‘bysthe
pick-up prolongation time T—det.ext. {in address
33083. Please refer to Section 4.6 for morexdetails.

The accumulated sum of the (prolonged) pick-up
times which leads to trip, is set in address 3304 T—
sum det. The reset time is set'under address 3305;
after this time the protectienfénction is reset to its
quiescent state when no_renewed pick-up has oc-
curred.

Finally, address 3306 determines, how many times
the intermittent earth fault protection must have
picked up so thatan ifatermittent earth fault should
be assumed.

' 33000 INTERMITT.
V|learreFravrr PrROT.
) 33010 INTERM.ETF
florr

0N
AM| 33020 1ie>
IR I/
Ml 33030 T -8 ®. ext
Yllo.1 s
* 340 4 ™-sum det
E 0
* 0s0H Treset
*3 s
Il 33060 Nos.det
E

Begi
tion”

Inter

OFF

ON

naingefithe block “Intermittent earth fault protec-

mittent earth fault protection is

switched off

switched on

Pick-up value for earth fault current

Smallest setting value: 0.05 - Iy
Largest setting value: 25.00 - Iy
Prolongation time for pick-up

Smallest setting value: 0.00 s
Largest setting value: 10.00 s
Accumulated time sum for trip

Smallest setting value: 0.00 s
Largest setting value: 100.00 s

Reset time when no renewed earth fault is detected

Smallest setting value:
Largest setting value:

1s
600 s

Number of pickups for detection of an intermittent

earth fault
Smallest setting value: 2
Largest setting value: 10
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6.3.13 Settings for auto-reclosure — address block 34

Auto-reclose function is effective only if configured
as EXIST under address 7834 (refer to Section
5.4.2).

When no auto-reclosure is to be carried out on the
feeder which is protected by the time overcurrent
protection relay (e.g. cables, transformers, motors,
etc.), then the internal AR function must be confi-
gured as NON—EXIST in address 7834 (refer to Sec-
tion 5.4.2). The AR function is then not effective at all,
i.e. 7SJ512 does not process the AR function. No
corresponding annunciations are given, binary in-
puts for auto-reclosure are ignored. All parameters
in block 34 are irrelevant and unavailable.

The parameters of the protection functions which
are valid when reclosure is expected can be set in
address blocks 35 to 37. Refer to Section 6.3.14 for
details.

With the internal AR function, generally distinction is
made between the first AR—-cycle, identified in the
following with RAR (rapid auto-reclosure), and fur-
ther AR —cycles with multi-shot auto-reclosure, iden-
tified in the following with DAR (delayed auto-reclo-
sure). The above identifications are regardless
whether the dead times are really “rapid” @r
“delayed”. Setting address 3401 to 3407 are cem-
mon for all types of auto-reclosure.

If the relay is equipped with the directional supple-
ment reclosure is normally blocked if a fault’is 'de*
tected in reverse direction (address 8402,AR BLO
REV = YES). Without directional supplementthis pa-
rameter is only relevant in conjunction with high-
sensitivity directional earth fault protection, The non-
directional stages do not block reelosure; the active
time must be set low enough 1o avoid reclosure, if
desired.

When switching manually on a dead fault, it is nor:
mally desired that the short-circuit protection tripsin-
stantaneously, and the AR function is blocked. Thus,
address 3403 should remain in position MC BLOGK
= YES.

The reclaim time T—RECLAIM (address 3405) is the
time period after which the netwarkfauilt is sup-
posed to be terminated after a successful auto-re-
close cycle. A renewed trip of any pretection func-
tion within this time increments the AR counter
(when multi-shot AR is used) se.that the next AR
cycle starts; if no further AR is‘allowed the last AR is
treated as unsuccessful,

The dynamic reclaimtime T—LOCK (address 3406)
is the time periodduring which after an unsuccessful
auto-reclostire further reclosures by 7SJ512 are
blocked. If the manual close command is led via the
7SJ512then this will be blocked also. This time must
be longerthanthe renewed readiness for operation
of the circuit Breaker. If this time is set to co, breaker
close command is locked. In this case switching can
begunlegked only when the binary input “>AR Re-
get”(ENo 2704) is energized. Ensure in this case,
that this binary input function is allocated to a physi-
cal input of the device (refer to Section 5.5.2).

"The set time for T-BLOCK MC (address 3407) must
cover the time for safe closing and opening of the cir-
cuit breaker (0.5 s to 1 s). If any of the protection
functions of 7SJ512 detects a fault within this time,
definitive trip command is issued and reclosure is
blocked provided MC BLOCK (address 3403, see
above) is switched to YES.

The duration of the closing command has already
been set when setting the general parameters of the
device (address 1135, Section 6.3.3).

ﬁ 34000 AUTO -
4} RECLOSE FUNCTTION

Beginning of block
“Auto-reclose functions”
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1l AR FUNCT

2B AR BLO REV

(Y |

o060 T -LoOCK

Auto-reclose function is

ON switched on
OFF switched off

AR will be blocked when a fault in reverse direction is
tripped (if directional discrimination possible); no
blocking is carried out by non-diréctienal stages

normal setting: YES

Blocking of reclosing after manual close of the circuit
breaker
normal setting: YES

Reclaimytimerafter successful AR cycle
Smallest setting value: 0.50 s
Lar@est'seiting value: 320.00 s

Lock-out time after unsuccessful AR; any close com-
mand is blocked

Smallest setting value: 0.50 s

Largest setting value: 320.00 s

and oo (locked until “>AR Reset” via binary input)

Reclaim time after manual closing of circuit breaker
Smallest setting value: 0.50 s
Largest setting value: 320.00 s

For RAR (first auto-reclosecycle), addresses 3424 to
3426 are to bé set.

When setting,the action time RAR T—ACT (address
3424), it must bg,ensured that this time is at least as
long as the command time of the protective relay. It
can also be ,used to avoid auto-reclosure when a
protection function has tripped a fault in a back-up
time.

Thexdead times can be individually set after trip after
multi-phase fault (address 3425) and after trip after
single-phase fault (incl. high-sensitivity earth fault

protection) (address 3426). The duration of the dead
times is determined by the application philosophy.
For long lines it should be long enough to ensure
that the fault arc is extinguished and the air sur-
rounding the arc is de-ionized, so that auto-reclo-
sure can be successful. (0.9 s to 1.5 s). With mul-
tiple-end fed lines the stability of the network is the
important consideration. Since the disconnected
line can no longer produce any synchronizing pow-
er, only a short dead time is permitted in most cases.
Conventional values lie between 0.3 s and 0.6 s. In
radial networks a longer time can be tolerated.
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A 34240 RAR T-ACT.
flltoo.00 s

A 34250 RAR T -PHA.
*O s

A 34260 RAR T-EAR.
*O s

Action time for RAR (first AR—shot) (if trip signal
is given after this time, AR is blocked)

Smallest setting value: 0.01s
Largest setting value: 320.00 s

Dead time for trip after multi-phase faults
Smallest setting value: 0.01s
Largest setting value: 320.00 s

Dead time for trip after single-phasg,faults or by the
high-sensitivity earth fault stage
Smallest setting value:

Largest setting value:

0.01 s
320:00 s

For DAR (further auto-reclose cycles), parameters
are set under addresses 3443 to 3447.

The number of DARSs can be set differently for single-
phase faults (address 3443) and for multi-phase
faults (address 3444).

For DAR, a separate action time DAR T—ACT can be
set (address3445).

Differentdeadtimes can be set for trip after single-
phase faults (address 3446) and trip after multi-
phasefaults(address 3447).

A 34430 DAR SHOT E
I

A 34440 DAR SHOT _P
I

A 450 paAR FLAYWT
I .00 s

A 3446MDAR T-EAR
*O s

A 3470 DAR T-PHA
*O s

Number/ofjpermissible DAR shots after earth faults;
theyRAR is/not included in this number
Smallest setting value:

kargest setting value:

0
9

Number of permissible DAR shots after phase faults;
the RAR is not included in this number
Smallest setting value:

Largest setting value:

0
9

Action time for DAR (if trip signal is given after this
time, AR is blocked)
Smallest setting value:
Largest setting value:

0.01s
320.00 s

Dead time for trip after single-phase faults
Smallest setting value: 0.01s
Largest setting value: 1800.00 s

Dead time for trip after multi-phase faults
Smallest setting value: 0.01s
Largest setting value: 1800.00 s
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6.3.14 Protection stages with auto-reclosure — address blocks 35 to 37

If the relay is intended to operate with auto-reclo-
sure, shorter tripping times of the short-circuit pro-
tection functions are often desired when automatic
reclosure will be carried out. The values which are
parameterized in address block 12 (for phase fault
time overcurrent protection, refer to Section 6.3.4),
in address block 15 (for earth fault time overcurrent
protection, refer to Section 6.3.5), and in address
block 30 (for high-sensitivity earth fault protection,
refer to Section 6.3.11), are those which are valid
without auto-reclosure, e.g. auto-reclosure not con-
figured or switched off or blocked. If auto-reclosure
is not used at all, this section is of no importance.

In conjunction with auto-reclosure, separate stages
can be set for auto-reclosure, individually for tripping
before RAR, for tripping before DAR, and after un-
successful AR (final trip).

Additionally, one can select for each of the gprotec-
tion functions, which stage shall operate with AR (i.e.
initiate AR) and which not. Furthermore,auto-reelo-
sure can be blocked when a high-settl> > stage
trips during the dead time of an AR cycle.

One address block is available for each,of the pro-
tection functions:

— address block 35 for ‘parameters of phase time
overcurrent stages,

— address block 36 far panameters of earth time
overcurrent stages)

— address block 374or parameters of high-sensitiv-
ity earth fault stages.

For the high-sensitive earth fault stages, setting is
only gelevant if tripping is performed with these
stages.

6.3.14.1 Phase fault overcurrent stages -- addressiblock'35

1} 35000 0/ c PROT.
J}PHASES A R

Beginning of the block “Stages for phase fault time over-
current protection with AR”

RAR stages

f 35030 RARWTEI > >
{o.lo s

A 351 30 RAAR

A 3515 RAR T-1Ip

f 35240 RAR T-I> D

Trip time delay of the high-set stages |>> for phase faults
before RAR

Setting range:
or oo (no trip)

0.00 s to 60.00 s

For definite time overcurrent protection only:

Trip time delay for the phase overcurrent stages |> be-
fore RAR
Setting range:
and oo (no trip)

0.00 s to 60.00 s

For inverse time overcurrent protection only:

Time multiplier for the inverse time phase overcurrent
stage |, before RAR
Setting range:

and oo (no trip)

0.00 sto 10.00 s

For directional definite time O/C protection only:
Trip time delay for the directional phase overcurrent
stage 1> before RAR
Setting range:

0.00 s to 60.00 s

and oo (no trip)
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* ™ For directional inverse time O/C protection only:
250 R Time multiplier for the directional inverse time phase
+ 0.40 s overcurrent stage |, before RAR
Setting range: 0.00 s t0 10.00 s
and oo (no trip)
f 260 R High-set I > > stage for phase faults shall initiate RAR cycle
+ W H AR or not
| w HOUT
f 2 70 R Overcurrent stage |> (definite time) or |, (inverse time) for
+ W H AR phase faults shall initiate RAR cycle of not
| w HOUT
* 2 80 R Directional overcurrent stage\(if available) 1> (definite time)
+ W H AR or I, (inverse time) for phase faults shall initiate RAR cycle
or not
| w HOUT
f 290 R Reclosure (RAR) isblocked or not if the high-set |>> stage
+ N for phase faults‘picks up
| Y
DAR stages
* ™ Trip time delay of the high-set stage 1> > for phase faults be-
338D fore’ DAR
+ 0 0 s Setting range: 0.00 s t0 60.00 s
or oo (no trip)
* 1 For definite time overcurrent protection only:
3 D Trip time delay for the phase overcurrent stage |> before
tll o s DAR
Setting range: 0.00 s t0 60.00 s
and oo (no trip)
* ™ For inverse time overcurrent protection only:
5 D Time multiplier for the inverse time phase overcurrent
+ 0 s stage I, before DAR
Setting range: 0.00 s t0 10.00 s
and oo (no trip)
* 1 For directional definite time O/C protection only:
4 D Trip time delay for the directional phase overcurrent
+ 0 s stage |> before DAR
Setting range: 0.00 s t0 60.00 s
and oo (no trip)
* ™ For directional inverse time O/C protection only:
5 D Time multiplier for the directional inverse time phase
+ 0 s overcurrent stage |, before DAR

Setting range: 0.00 s t0 10.00 s
and oo (no trip)
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f 35560 DbaR I>> High-set | > > stage for phase faults shall initiate DAR cycle
flwzra a=r or not

f 355700 DbAR I>1Ip Overcurrent stage |> (definite time) or |, (inverse time) for
+ WITH AR phase faults shall initiate DAR cycle or not

f 35580 DaAR 1I>1Ip D| Directionalovercurrentstageyifawvailable) > (definite time)
+ WITH AR 8: Eoginverse time) for phase faulis shall initiate DAR cycle

f 35590 paR 1I>> B L[ Reclosure(DAR)isbigcked or notif the high-set |>> stage
+ N O for phasg faults, picks up

Final trip stages after unsuccessful reclose attempts

* Trip time delay of the high-set stage | > > for phase faults be-
35630 END T -1I>4 fore final trip

+ 0.10 s Setting range: 0.00 s t0 60.00 s
or oo (no trip)

For definite time overcurrent protection only:
30 END T2 Trip time delay for the phase overcurrent stage |> before
fllo.50 = final trip

Setting range: 0.00 s t0 60.00 s

and oo (no trip)

—
w
~

For inverse time overcurrent protection only:

58 WD T-Ip Time multiplier for the inverse time phase overcurrent
+ 0 .50 W stage I, before final trip

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

—
w
~

For directional definite time O/C protection only:
Trip time delay for the directional phase overcurrent
stage I1> before final trip

Setting range: 0.00 s t0 60.00 s

and oo (no trip)

4B END T-I> D

w
=,
[o]

e
o
(=]
0n

For directional inverse time O/C protection only:
Time multiplier for the directional inverse time phase
overcurrent stage |, before final trip

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

s END T-Ip D

w
=,
[o]

e
o
o
0n

C53000-G1176-C102 129



7SJ512V3

Operating instructions

6.3.14.2 Earth fault overcurrent stages - address block 36

1} 36000 0/cC

PROT. Beginning of the block “Stages for earth fault time over-
JlearTH aRr current protection with AR”
RAR stages
Trip time delay of the high-set stage foreartffaults before
f 36030 rRA T -IE>>| RAR
flo.10 s Setting range: 0.00 s to 60,00's
or oo (no trip)
* Y For definite time overcurrentprotection only:
36130 RA T-1Eg> Trip time delay for the éartMevercurrent stage Ig> before
fllo.s50 = RAR
Setting range: 0.00 s to 60.00 s
and co (no trip)
* ™ For inversetimewvercurrent protection only:
3 SERA T-IEp Time multiplier for the inverse time earth overcurrent
+ 0 0 s stage Igp before’RAR
Setting‘range: 0.00 s t0 10.00 s
and oo (nautfip)
* 2 For, directional definite time O/C protection only:
3 R A T - I E> D" Miip time delay for the directional earth overcurrent stage
o s Ig> before RAR
Setting range: 0.00 s t0 60.00 s
and oo (no trip)
* ™ For directional inverse time O/C protection only:
36250 RA Tes IE P Df|  Time multiplier for the directional inverse time earth over-
+ 0 s current stage Igp before RAR
Setting range: 0.00 s t0 10.00 s
and oo (no trip)
f 362 6INRA IE>> High-set I > > stage for earth faults shall initiate RAR cycle
+ W H AR or not
|w1rnoOuUrT
A I E>1IE p| Overcurrentstagelg> (definitetime) orlg, (inverse time) for

earth faults shall initiate RAR cycle or not
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f 36280 RAR
*WITH AR

IE>/pD

|WITHOUT A

R

36290 RAR
N O

e

IE>>BL

|YES

Directional overcurrent stage (if available) Ig> (definite
time) or Igp (inverse time) for earth faults shall initiate RAR
cycle or not

Reclosure (RAR) is blocked or not if the high-setdlg > > stage
for earth faults picks up

DAR stages

f 36330 paAR

T -IE>?>

A 36430 DAR

T -IE>

A 36450 DAR

T-IEDpP

A 36540 pDAR

™- IE>D

f 36550DAR

T-IEpPpD

f 36560 DAR TIE>>
vl w H AR
|WITHOUT AR

Trip time delay of the/high-set stage Iz > >for earth faults be-
fore DAR

Setting range: 0.00 s t0 60.00 s

or oo (nQtrip)

For definite time overcurrent protection only:
Tripatimendelay for the earth overcurrent stage Ig> before
DAR

Setting range: 0.00 s t0 60.00 s

and oo (no trip)

For inverse time overcurrent protection only:
Time multiplier for the inverse time earth overcurrent
stage Igp before DAR

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

For directional definite time O/C protection only:

Trip time delay for the directional earth overcurrent stage
Ie> before DAR

Setting range: 0.00 s t0 60.00 s

and oo (no trip)

For directional inverse time O/C protection only:

Time multiplier for the directional inverse time earth over-
current stage Igp before DAR

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

High-set I[e> > stage for earth faults shall initiate DAR cycle
or not
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5 70 D AR
*WITH A R

IE>IETPD

HOUT A R

5 801 DAR
*WITH A R

IE>/pD

HOUT A R

590 DAR

IE>>BL

=
=
n

Overcurrent stage |g> (definite time) or Ig,, (inverse time) for
earth faults shall initiate DAR cycle or not

Directional overcurrent stage (if available) Ig> (definite
time) or Igp, (inverse time) for earth faults shall initiate DAR
cycle or not

Reclosure (DAR) is blocked or notifthe high-set I > > stage
for earth faults picks up

Final trip stages after unsuccessful reclose attempts

f 36630 END
{o.lo s

T -IE>?>

Oh. 40 s

6730l END T-IE>
*O 0 s
A 3675 END T -%ED
*O 0 s
f 368340 END T-IE>D
*O 0 s

6850 END T-IEpD

Trip timefdelay,ofthe high-set stage I > > for earth faults be-
foreggfinal trip
Setting range:
onoof(no trip)

0.00 s to 60.00 s

For definite time overcurrent protection only:

Trip time delay for the earth overcurrent stage Ig> before
final trip
Setting range:
and oo (no trip)

0.00 s to 60.00 s

For inverse time overcurrent protection only:
Time multiplier for the inverse time earth overcurrent
stage Igp before final trip

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

For directional definite time O/C protection only:

Trip time delay for the directional earth overcurrent stage
Ie> before final trip
Setting range:

and oo (no trip)

0.00 s to 60.00 s

For directional inverse time O/C protection only:

Time multiplier for the directional inverse time earth over-
current stage Igp before final trip

Setting range: 0.00 s t0 10.00 s

and oo (no trip)
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6.3.14.3 High-sensitivity earth fault stages - address block 37

'/I} 37000 EARTH Beginning of the block “Stages for high-sensitive earth
4} FAULT A R fault protection with AR”
RAR stages

Trip time delay of the high-level stagelz£S for high-sensitiv-
ity earth fault protection beforef/RAR

+ 1.00 s Setting range: 0.00 s;t0/320.00 s

or oo (no trip)

* 57130 R T TEE > For definite time earth fault mode only: _
- Trip time delay for thejlow-level stage Igg> for high-sen-
+ 2 .00 s sitivity earth faultgrotection before RAR

Setting range: 0.00 s to 320.00 s

and co (no trip)

For inverse time earth fault mode only:

Time multiplies for the low-level stage Iggp for high-sensi-
tivity, earth'fault protection before RAR

Settingyrange: 0.00 s t0 10.00 s

and;se, (NO trip)

37150 R T-IEEGP

e
N
o
0n

f 37260 R IEE>> High-level stage Igg>> for high-sensitivity earth fault pro-
+ WITH AR tection shall initiate RAR cycle or not

Low-level stage Igg> (definite time) or | (inverse time) for
37270 R 1IEE>Y% . > SJT 'EE . EEp \U
* ' P high-sensitivity earth fault protection shall initiate RAR cycle
+ WITH AR or not
|w ITEHOUT (AR

* 37 290" 1T EE>> B 1| Reclosure(RAR)is blocked or not if the high-level stage for
+ o high-sensitivity earth fault protection picks up

DAR stages

Trip time delay of the high-level stage |gg > > for high-sensi-
37330 p T-IEE>> tivity earth fault protection before DAR

1.00 s Setting range: 0.00 s to 320.00 s

or oo (no trip)

—
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A 37430 D
+Z.OO s

A 37450 D
/

f 37560 Db IEE>>
{w H AR
|WITHOUT AR

f 375700 b I EE>/p
{w H AR

For definite time earth fault mode only:

Trip time delay for the low-level stage Igg> for high-sen-
sitivity earth fault protection before DAR

Setting range: 0.00 s to 320.00 s

and oo (no trip)

For inverse time earth fault mode only:

Time multiplier for the low-level stage Iggp, for high-sensi-
tivity earth fault protection DAR

Setting range: 0.00 s t0 10.00 s

and oo (no trip)

High-level stage of high-sensitivity, earth/fault protection
shall initiate DAR cycle or not

Low-level stage Ige >\(definite time) or Igg,, (inverse time) for
high-sensitivityearth faultprotection shall initiate DAR cycle
or not

Reclosure(PAR) is blocked or not if the high-level stage for
high-sensitivity earth fault protection picks up

Final trip stages

f 37630 E T-IL,EE>>
*l.OO S
f 37730 ER 4T -IEE>
*2.00 S

A 37750 E
*2.00 s

T-IEETPp

Trip time delay of the high-level stage |gg > > for high-sensi-
tivity earth fault protection before final trip

Setting range: 0.00 s to 320.00 s

or oo (no trip)

For definite time earth fault mode only:

Trip time delay for the low-level stage Igg> for high-sen-
sitivity earth fault protection before final trip

Setting range: 0.00 s to 320.00 s

and oo (no trip)

For inverse time earth fault mode only:

Time multiplier for the low-level stage Iggp, for high-sensi-
tivity earth fault protection before final trip

Setting range: 0.00 s t0 10.00 s

and oo (no trip)
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6.3.15 Dynamic switch-over of pick-up values — address block 26

The pick-up values of the phase time overcurrent
protection, the earth time overcurrent protection,
and the high-sensitivity earth fault protection can be
switched over dynamically to an alternative set of
values during operation, by energizing an asso-

switch-over (refer to Section 6.5.5) thesegValues
(and only these values) can be switched over even
during a fault event. After energization offthe binary
input the relay operates immediately, with the
switched set of pick-up values.

ciated binary input (BE). In contrast to the parameter

i
¢

26000 BIN-INPUT

PARAMETERS

26010 BE : I>>
2 .00 I/ In

26020 BE : I >
1 .00 I/ In

26030 BE: 1Ip
1.00 I/ In

26040 BE :
0.50 I/ In

IE >>

i

e

-—

26 050 BE : I E>
0.20 I/ In

26060 B IEDp

0 I /"Iyn

2 078 BE IEE > >
0 A

26080 BE IEE>
0 A

26 090 BE IEEDP
0 00 A

Beginning of the block “Dynami@switeh-over of pick-up
values by binary input”

Alternative pick-up valueqof thevhigh-set stage I>> for
phase faults (normally aec. address 1202)
Setting range: 0.05,to 25.00

Alternative piek-upfvalue of the definite time overcurrent
stage |> for phase faults (normally acc. address 1212)
Setting gange: 0.05 to 25.00

Alterpative ‘pick-up value of the inverse time overcurrent
stage Igfor phase faults (normally acc. address 1214)
Setting, range: 0.10 to 4.00

Alternative pick-up value of the high-set stage Ig>> for
earth faults (normally acc. address 1502)
Setting range: 0.05 to 25.00

Alternative pick-up value of the definite time overcurrent
stage Ig> for earth faults (normally acc. address 1512)
Setting range: 0.05 to 25.00

Alternative pick-up value of the inverse time overcurrent
stage Igp> for earth faults (normally acc. address 1514)
Setting range: 0.10 to 4.00

Pick-up value of the high-level stage Igg>> of the high-
sensitivity earth fault protection (normally acc. address
3013

Setting range: 0.003 Ato 1.000 A

Pick-up value of the definite time stage Igg> of the high-
sensitivity earth fault protection (normally acc. address
3017

Setting range: 0.003 Ato 1.000 A

Pick-up value of the inverse time stage Iggp of the high-
sensitivity earth fault protection (normally acc. address
3019

Setting range: 0.003 Ato 1.000 A

C53000-G1176-C102
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6.3.16 Settings for circuit breaker failure protection — address block 39

7SJ512 includes a breaker failure protection with in-
tegrated current monitor. Setting is common for all
three poles. The current threshold is set at least
10 % below the smallest expected fault current (in-
cluding earth faults).

On the other hand, the current threshold should not
be set more sensitive than necessary to avoid ex-
tended resetting times on transient phenomena of

Fault inception

Fault clearance time normal

Prot.rel

oper.time CB clearance time

reset
1> B/F

the current transformers after interruption of high
short-circuit currents.

Thetime delay is determined from the maximumirip-
ping time of the circuit breaker, the reset time of the
current detectors plus a safety margin.

The sequence is shown in Figure 6.5

Safety
margin

Start breaker
failure protection

Delay time T—B/F

of breaker failure protection

CB clearance time
(neighbouring CBs)

Total fault clearance time with braker failure

Time sequence for normal clearance of a fault, and with circuit breaker failure

Figure 6.5

'ﬁ 39000 BREAKER
IlrFaznurRE PROT

A 39010 B/ F PRO™®
*OFF

|ON, INTERN.STARTl
|ON, EXTERN.STARTl
|ON, I N 0 R EXT.l
A 39% 201> B/F
*0.20 I/ In

A 3% o3l T-B/F
{0.25 s

Beginning fo the block “Circuit breaker failure protec-
tion”

Switching OFF of the circuit breaker failure protection

Switching ON of the circuit breaker failure protection,
start by INTERNal overcurrent protection

Switching ON of the circuit breaker failure protection,
start by EXTERNal protection, via binary input

Switching ON of the circuit breaker failure protection,
start by INTernal overcurrent protection or by EXTernal
protection, via binary input

Pick-up value of the current threshold of the circuit
breaker failure protection
Setting range:

0.10to  4.00

Trip delay time of the circuit breaker failure protection
Setting range: 0.06 s t0 60.00 s
or oo (no trip)
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6.4 Annunciations

6.4.1 Introduction

After a network fault, annunciations and messages
provide a survey of important fault data and the func-
tion of the relay, and serve for checking sequences
of functional steps during testing and commission-
ing. Further, they provide information about the con-
dition of measured data and the relay itself during
normal operation.

To read out recorded annunciations, no codeword
input is necessary.

The annunciations generated in the relay are pres-
ented in various ways:

— LED indications in the front plate of the relay (Fig-
ure 6.1),

— Binary outputs (output relays) via the connections
of the relay,

— Indications in the display on the front plate or on
the screen of a personal computer, via the operat-
ing interface,

— Transmission via the serial interface to local or re-
mote control facilities (optional).

Most of these annunciations can be relativelyfreely
allocated to the LEDs and binary outputs (see,Sec-
tion 5.5). Also, within specific limitations, group and
multiple indications can be formed!

To call up annunciations on the operator panel, the
following possibilities exists

— Block paging with the keys 4 forwards or || back-
wards up to address 5000,

— Direct selection withfaddress code, using key DA,
address 540 0 Ohand execute with key E,

— Press keyaMl/S (M stands for “messages”, S for
“signals”); thenfthe address 5000 appears auto-
matically as the beginning of the annunciation
blocks.

For configuration of the transfer of annunciations via
the serial interfaces, the necessary data‘had been
entered in address block 72 (see Section 5.3.3).

Block 51 Operational annunciations; these are
messages which cangappear during the
operation of theWselay; information about
condition of gelay“functions, measure-
ment data etc.

Block 52 Eventapnunciations for the last fault; pick-
up, trip, ARyeXxpired times, or similar. As
defined, aypetwork fault begins with pick-
up. oftany fault detector. If auto-reclosure
is carried out, the network fault ends after
expiry of the last reclaim time; thus an
AR—shot (or all shots) occupy only one
fault data store. Within a network fault,
several fault events can occur, from pick-
up of any fault detection until drop-off.

Bleck 53 Event annunciations for the previous net-
work fault, as block 52.

Block 54 Event annunciations for the last but two
network fault, as block 52.

Block 55 Annunciations of an earth fault report.

Block 56 Annunciations for CB operation statistics,
that is counters for first AR (RAR), second
or further AR (DAR) and tripping com-
mands, together with accumulated short
circuit currents of each breaker pole.

Block 57 Indication of operational measured val-
ues (currents, voltages, powers, frequen-
cy).

Block 58 Indication of earth fault values.

Block 59 Indication of measured values of the ther-
mal overload protection.

WS 0o ol
llanvuNcIAaTIONS

Commencement of “Annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
FNo is given in Appendix C. It is also indicated to which device each annunciation can be routed.
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6.4.2 Operational annunciations — address block 51

Operational and status annunciations contain infor-
mation which the unit provides during operation and
about the operation. They begin at address 5100.
Important events and status changes are chrono-
logically listed, starting with the most recent mes-
sage. Time information is shown in hours and min-
utes. Up to 50 operational indications can be stored.
If more occur, the oldest are erased in sequence.

Faults in the network are only indicated as “System
F1lt” together with the sequence number of the
fault. Detailed information about the history of the
faultis contained in blocks “Fault annunciations”; re-
fer to Section 6.4.3.

Earth faults detected by the high-sensitivity earth
fault protection in non-earthed systems are indi-
cated with “E/F Detec”; detailed information can
be found in the earth fault report (refer to Section
6.4.4).

The input of the codeword is not required.

After selection of the address 5100 (by direct sglec-
tion with DA 5100 E and/or paging with for |
and further scrolling 1 or ]) the operational annunci
ations appear. The boxes below show all available
operational annunciations. In each specific case, of
course, only the associated annunciatiens appear in

the display.

Next to the boxes below, the abbreviated forms are
explained. It is indicated whetherian event is an-
nounced on occurrence (Cé= “Ceming”) or a status

is announced “Coming”and “Going” (C/G).

The first listed message‘is, as example, assigned
with date and time in‘the first line; the second line
shows the beginningief a’condition with the charac-
ter C to indicate'th@at this condition occurred at the

displayed time:

5100BO0OPERATIONAL
ANNUNCIATIONS

12 .05.96

Manual

09

Close

If the real time clock is not available the date is replaced by xx.xx.xx, the time is given as relative time from the

last re-start of the processor system.

Direct response from binary/inputs:

>S targk Fl®Rec
>Annunce® 1
> A nn u ndc 2
>AWmMT|mu nc 3
>Annunc 4
>Sys-Test

Beginningiof the block “Operational
annung€iations”

1st line: Date and time of the event or status change

2nd line: Annunciation text, in the example Coming

Fault recording started via binary input (C)

User defined annunciation No 1 received via binary
input (C/G)
User defined annunciation No 2 received via binary
input (C/G)
User defined annunciation No 3 received via binary
input (C/G)

User defined annunciation No 4 received via binary
input (C/G)

Messages and measured values via the system inter-
face are marked with “test operation” (C/G)
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>Sys-MM block
>Paramnm I

>UE blo k
>I>> b1l c k

> 1> b1lo k

>Ip b1lo k
>IE>> b oc k
>IE> b1l c k
>IEDPpP b1l c k

> 1> B1lo k dir
>Ip B1lo k dir
>IE>B1lo k dir
>IEpB1lo k dir
>IEE>> lock
>IEE> b oc k
>IEEDPpP b o cgk
>0/ L b1l c K
>IETF b1l c k

> AR refs t

> D AR B 1 c k

Messages and measured values via the system inter-
face are blocked (C/G)

Dynamic change-over of pick-up values by binary in-
put (C/G)

Trip by displacement voltage Ug is blocked ftom an
external device (C/G)

Block I>> stage of phase overcurrent protection from
an external device (C/G)

Block 1> stage of definite time phasegevercurrent pro-
tection from an external deviée, (C/G)

Block I, stage of inverse timespghasg overcurrent pro-
tection from an external deyice (CG/G)

Block Ig>> stage of earthyovereurrent protection from
an external device (C/G)

Block Ig> stage of définite®ime earth overcurrent pro-
tection from an external‘device (C/G)

Block Igp staggfofiinverse time earth overcurrent pro-
tection from an external device (C/G)

Directionall\>%definite time) stage of phase time over-
currentyprotection is blocked from external (C/G)

Directional |, (inverse time) stage of phase time over-
currentyprotection is blocked from external (C/G)

Direetional Ie> (definite time) stage of earth time over-
currentrprotection is blocked from external (C/G)

Directional Igp (inverse time) stage of earth time over-
current protection is blocked from external (C/G)

Ieg> > stage of high-sensitivity earth fault protection
is blocked from an external device (C/G)

Iee> (definite time) stage of high-sensitivity earth fault
protection is blocked from external (C/G)

legp (inverse time) stage of high-sensitivity earth fault
protection is blocked from external (C/G)

Block thermal overload protection via binary input
(C/G)

Block intermittent earth fault protection (C/G)
Auto-reclose function reset via binary input (C/G)

DAR blocked via binary input (C/G)

General operational annunciations of the protection device:

Dev .operative

Prot. operat.

Initial

start

Device operative (C)
At least one protection function operative (C/G)

Initial start of the processor system (C)

C53000-G1176-C102
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LED Reset Stored LED indications reset (C)

Messages and measured values via the system inter- O

face are blocked (C/G)
Test mode Messages and measured value via the system intQ

face are marked with “Test operation” (C/G)

Param.Running Parameters are being set (C/G) 'S

Param. Set A Parameter set A is active (C/G) \%

Param. Set B Parameter set B is active (C/G) @
Param. Set C Parameter set C is active (C/Q

Param. Set D Parameter set D is active(C/
Syst.F1lt Network system faul etailed information in
the fault annun ons

E/F Det . Earth fault (C/G), d information in the earth

CB 1in Test Circ test is in progress (C/G)
Flt.RecDatbel @ recording data deleted (C)
Flt.Rec.viaBlI \ recording triggered via binary input (C)

ault recording triggered via the front keyboard (C)

Fault recording triggered via operating (PC) interface
©)

O. o

Flt.Rec.viaP

goring functions:

Operational annunciations Ef
Wrong \

rs Software version of the device is wrong (C)
Wron g%- ID Device identification number is wrong (C)
A nnun cy. lost Annunciations lost (buffer overflow) (C)
An . PC lost Annunciations for operating (PC) interface lost (C)
er .Ann. Inva Operational annunciations invalid (C/G)
Flt.Ann.Inval Fault annunciations invalid (C/G)

140 C53000-G1176-C102



7SJ512Vv3 Operating instructions

E/F Prot Inva Earth fault protocol invalid (C/G)

Stat.Buff.Inv Buffer for operation statistics invalid (C/G)

LED Buff.Inva Buffer for stored LEDs invalid (C/G)

VDEW StatelInyv VDEW state (IEC 60870-5-103) invalid (C/G)

Chs.Error Check-sum error detected (C/G)

Chs.A Error Check-sum error detected foparameter set A:
no operation possible with this/set (C/G)

Chs.B Error Check-sum error detecte@forparameter Set B:
no operation possible with this set (C/G)

Chs.C Error Check-sum error deteetedfor parameter set C:
no operation possible with this set (C/G)

Chs.D Error Check-sum errgfideteeted for parameter set D:

no operation possible with this set (C/G)

Failure 15V Failuresin internal supply voltage 15 V (C/G)

Failure 5V Faildreyin internal supply voltage 5 V (C/G)

Failure ov Failuretin offset voltage 0 V (C/G)

Failure I/0 Failure detected in input/output p.c.b. (C/G)

Fail. TripRel Failure in internal trip relay control circuit (C/G)

LSA disrupted LSA-link disrupted (system interface) (C/G)

Failure 3 I Failure detected by current plausibility monitor XI
(C/G)

Fail.>2 I (JLE®) Failure detected by current plausibility monitor XI with
highly sensitive input Igg (if used) (C/G)

Failure Wslymmn Failure detected by current symmetry monitor
(C/G)

Failiwel 3 up-e Failure detected by voltage plausibility monitor
2Uph-—e (if available) (C/G)

Failldre Usymmn Failure detected by voltage symmetry monitor

(if available) (C/G)

Fail.PhasesSegq Failure detected by phase sequence monitor (C/G)

Operational annunciations of time overcurrent protection functions:

0/ C Ph off Phase fault time overcurrent protection is switched off
(C/G)

SI>> bloeck Block I>> stage of phase overcurrent protection from
an external device (C/G)
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>I> block Block I> stage of definite time phase overcurrent pro-
tection from an external device (C/G)

>Ip block Block I, stage of inverse time phase overcurrent pro-
tection from an external device (C/G)

S>I> Block di Directional I> (definite time) stage of phase time over-
current protection is blocked from external (C/G)

>Ip Block di Directional I, (inverse time) stage of phase time over-
current protection is blocked from external (C/G)

o/CcC E off Earth fault time overcurrent protection is switehed off
(C/G)

SITE>> block Block Ig>> stage of earth overcurent protection from
an external device (C/G)

> I E block Block I > stage of definite time @arth"évercurrent pro-
tection from an external device (C/G)

>IE block Block Igp stage of inversegtime,earth overcurrent pro-
tection from an external @device (C/G)

SIE>Block di Directional Ig> (definite time)"stage of earth time over-
current protection,is blacked from external (C/G)

SIEpBlock di Directional Igp (inverse,time) stage of earth time over-

current protectien is\blocked from external (C/G)

Operational annunciations of thermal overload protection:

0O/ L of f

>0/ L block
0O/ L Warn I
0O/ L Warn (S}

Thermaloverload protection is switched off (C/G)

Black thermal overload protection via binary input
(€/G)

Thermal overload protection: current warning stage
(C/G)

Thermal overload protection: thermal warning stage
(C/G)

Operational annunciations ofthigh:sensitivity earth fault protection:

E/F de tW% 6 £ f
>UE bdl ofc k

>I1IE > > block
> 1IE > block
>af E o) block

Earth fault protection is switched off (C/G)
Trip by displacement voltage Ug is blocked from an
external device (C/G)

Ieg> > stage of high-sensitivity earth fault protection
is blocked from an external device (C/G)

Iee> (definite time) stage of high-sensitivity earth fault
protection is blocked from external (C/G)

legp (inverse time) stage of high-sensitivity earth fault
protection is blocked from external (C/G)
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Operational annunciations of intermittent earth fault protection:

IEF off Intermittent earth fault protection is switched oﬁ@
IEF blocked Intermittent earth fault protection is blocked@
>IEF block Block intermittent earth fault protection (C/Gg

Operational annunciations of the internal auto-reclose function: &

AR off Auto-reclose function @ed off (C/G)

A R inoperatiyv Auto-reclose functi ative, i.e, cannot be initi-
ated (C/G)

Cc B not ready Circuit breake y for auto-reclose sequence
(C/G)

>AR reset Auto-reclos tion reset via binary input (C/G)

>DAR Block DARJblocked via binary input (C/G)

Operational annunciation of the circuit b faae protection:
B/F off Circuit breaker failure protection is switched off (C/G)

rodod
f t breaker test function:

Operational annunciations OQ
CB Test Circuit breaker test in progress (C/G)
CB Test rJi p Trip by circuit breaker test function (C)
Further m@

Table overflow If more messages have been received the last valid
message is Table overflow.

d of table If not all memory places are used the last message is
End of table.
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6.4.3 Fault annunciations — address blocks 52 to 54

The annunciations which occurred during the last
three network faults can be read off on the front pan-
el or via the operating interface. The indications are
recorded in the sequence from the youngest to the
oldest under addresses 5200, 5300 and 5400. When
a further fault occurs, the data relating to the oldest
are erased. Each fault data buffer can contain up to
120 annunciations.

Input of the codeword is not required.

To call up the last fault data, one goes to address
5200 either by direct address DA 5200 E or by
paging with the keys { or || . Withthe keys 1 or | one
can page the individual annunciations forwards or
backwards. Each annunciation is assigned with a
sequence item number.

For these purposes, the term “system fault” means
the period from short circuit inception up to final
clearance. If auto-reclosure occurs, then the ‘sys-
tem fault” is finished on expiry of the last reclaim
time, that is, after successful or unsuccessful ARt
Thus the total fault clearance procedure inclusive
AR-—cycles occupies only one fault annunciation
store. Within one system fault, several fault events
can have occurred, i.e. from pick-up offany protec-
tion function until drop-off of the [ast pick-up of a pro-
tection function.

In the following clarificationgall the.available fault an-
nunciations are indicated. Inthe case of a specific
fault, of course, only the assogiated annunciations
appear in the display.(At first, an example is given for
a system fault, and explained.

ﬁ 52000 LASsT
4} FAULT

21

o
O
IS
w
O
~
(o))
~

e
o
o

*T—I>> exEdp ired: C

*Dev. Drop-o0off :C

etc.

Beginning of the Blocky’Fault annunciations of the last
system fault®

undefitem, 1, the date of the system fault is indicated, in
the second line the consecutive number of the system
fault

under item 2, the time of the beginning of the fault is
given; time resolution is 1 ms

The following items indicate all fault annunciations from
fault detection until drop-off, in chronological sequence.
These annunciations are tagged with the relative time,
starting with fault detection.
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General fault annunciations of the device:

Syst.F1lt

Fault

Dev. Drop-o0off

Fault annunciations of time overcurrent protection;

Fault L1

Fault L 1E

Faul
F a 3 E
Faul L 13

System fault with consecutive number O
Beginning of fault O

Buffer for fault annunciations overflow .

Trip on fault in forward directh@mal)

Trip on fault in reverse dire ctional)
Interrupted fault current o L1

Interrupted fault cufre phase L2
Interrupted fa of phase L3

Drop-off o

&

vice, general

detection phase L1
Fault detection phase L1 — E
Fault detection phase L2
Fault detection phase L2 — E
Fault detection phases L1 — L2
Fault detection phases L1 — L2 — E
Fault detection phase L3
Fault detection phase L3 — E
Fault detection phases L1 — L3
Fault detection phases L1 — L3 — E
Fault detection phases L2 — L3
Fault detection phase L2 — L3 — E

Fault detection phases L1 — L2 — L3

C53000-G1176-C102
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Fault L123E Fault detection phases L1 — L2 - L3 - E

Fault E Fault detection earth fault

I>> Fault Fault detection in an I>> phase current stage

I> Fault Fault detection in an I> phase current stage (defiftite
time)

Ip Fault Fault detection in an |, phase currentstage (inverse
time)

IE>> Fault Fault detection in I[g>> earth curfent stage

I E > Fault Eault detection in Ig> earth eurrent'stage (definite
time)

IEp Fault Eault detection in Igp earth current stage (inverse
time)

T-I>> expired Delay time of I>3,phase eurrent stage expired

T-I> expired Delay time gfid> pRase’current stage (definite time)
expired

T-Ip expired Delay timgiofip phase current stage (inverse time)
expired

T-IE>> expir. Delay timeyof e > > earth current stage expired

T-IE> expired Delay time of Iz > earth current stage (definite time)
expired

T-IEp expired Delay time of I, earth current stage (inverse time)
expired

Rush Block L1 Block of phase L1 by inrush stabilization

Rush Block LZ Block of phase L2 by inrush stabilization

Rush Block L3 Block of phase L3 by inrush stabilization

Rush Crosg8%T. Crossblock function has operated

I > F ad 14 air. Fault detection in an |> directional phase current

stage (definite time)

Ip Faul% dir. Fault detection in an I, directional phase current
stage (inverse time)

IE>FadWlt dir. Fault detection in Ig> directional earth current stage
(definite time)

IEP™lault dir. Fault detection in Ig, directional earth current stage
(inverse time)

2> dir.exp. Time delay for directional definite time phase current
stage 1> expired

T-Ip dir.exp. Time delay f_or directional inverse time phase current
stage |, expired
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T-IE> dir.exp Time delay for directional definite time earth current
stage Ig> expired
T-IEp dir.exp Time delay for directional inverse time earth current
stage Igp expired
0/C Gen.Trip General trip command of time overcurrent protection

Fault annunciation of thermal overload protection:

0O/ L Trip

Trip by thermal overload protéction

Fault annunciations of high-sensitivity earth fault protection;

Note: The following annunciation can only be displayed,in the fault annunciations when the high-sensitivity
earth fault protection is configured to trip on earth faults deteeted by this function (address 3001 EARTH FAULT
= ON, refer also to Section 6.3.11). Otherwise, earth fault annunciations of the high-sensitivity earth fault pro-
tection are stored only in the earth fault report (refeptoe, Seetion 6.4.4).

Earth fault detection in phase L1 (models with direc-
tional determination supplement)

Earth fault detection in phase L2 (models with direc-
tional determination supplement)

Earth fault detection in phase L3 (models with direc-
tional determination supplement)

Earth fault detection in forward direction (if set direc-
tional)

Earth fault detection in reverse direction (if set direc-
tional)

Earth fault detection by displacement voltage

Delay time for trip by displacement voltage expired

Fault detected by high-level stage lIgg>> of high-sensi-
tivity earth fault protection

Fault detected by definite time stage Igg> of high-sen-
sitivity earth fault protection

Fault detected by inverse time stage |ggp of high-
sensitivity earth fault protection

Time delay for earth current stage Igg>> of high-
sensitivity earth fault protection expired
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T-IEE> expir Time delay for definite time earth current stage lgg>
of high-sensitivity earth fault protection expired
T-IEEp expir Time delay for inverse time earth current stage Iggp ofO
high-sensitivity earth fault protection expired

E/F Trip Trip (general) by high-sensitivity earth fault protection

IEE = Magnitude of the earth fault current (only if set noft:
directional)

IEEa-= Active component of the earth fault ly if set
directional)

IEET = Reactive component of the earth ent (only if

set directional)

Fault annunciations of intermittent earth fault protection:

S
>

ITIE Fault de t . Pick-up on earth f

Intermitt. EF Intermitte ult d_etected (r_nqre than the set
number o ; this annunciations locks further
pick-up ions for earth faults

IEF Tsum exp. Accu%eanh fault time expired

IEF Tres run. t time is running

Nos .ITIE-= \-n er of earth faults (with value)

Iie/In-= aximum earth fault current (r.m.s.) (with value)

. L £
IEF Trip Trip by intermittent earth fault protection

Fault annunciation of int@.ﬂo-reclose function:

AR C1lgas m d. | Reclose command from auto-reclose function issued
4
Fault annunciations of circuit breaker failure protection:
fault Initiation of breaker failure protection
/F Trip Trip by breaker failure protection
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Further messages:

Table emp ¢ty

Table overflow

Table supercededl

End o f table |

means that no fault event has been recorded O

means that other fault data have occurred, @r,
memory is full

a new fault event has occurred during read-out: page
on with 1 or |; the display shows the first annunci-
ation in the actualized order

If not all memory places are @t message is
End of table.

\}‘D

The data of the second to last system fault can be found under address%300. The available annunciations are

the same as for the last fault.

ﬁ 53000 2nd TO LAST
{',- FAULT

etc.

same as for the last fault.

hevblock “Fault annunciations of

st system fault”

The data of the third to last system fault cm\und under address 5400. The available annunciations arethe

4lls 2000 3ra % S T
@FAULT

etc:

O
Q>®

L 4

Beginning of the block “Fault annunciations of
the third to last system fault”

C53000-G1176-C102

149



7SJ512 v3

Operating instructions

6.4.4 Earth fault report — address block 55

For earth faults detected by the high-sensitivity earth
fault protection a special earth fault data store is
available under Address 5500. This is available only
when this function is not parameterized to give trip
command (address 3001 EARTHFAULT = ALARM
ONLY, refer also to Section 6.3.11), i.e. normally for
use in isolated or compensated systems. Up to 40
messages can be stored for each of the three last
earth faults. Input of the codeword is not required.

The earth fault reports can be called up by direct ads
dressing, using DA 55 0 0 E or by paging with the
keys { or || to the Address 5500. With the keys 146F |
one can page forwards or backwards within the indi-
cations.

In the following list, the available earth fault annunci-
ations are attached to the box with main heading. In
a specific case, of course, only the @ssegiated indi-
cations appear in the display.

ﬁ 55000 IsSoOLATED
@ EARTH FLT DATA

o))
o
w
(\e]
o))

f001l1

Moo2016:55:002
+ eea-=

I EETr-=

E/F Detec L1
E/F Detec L 2
E/F Detec Lo3
E/F forwards
E/F r e v,e rsfe

E/F BUufsf . Over

Beginning of block “Earth fault event'data for
non-earthed system”

under item No. @ythe date and the sequence number
of the earth fault'arexdisplayed

Iltem No.,.2 shows the time of commencement of the
earth fault;together with the measured value:
activeg component of earth fault current

Thefollowing items show earth fault annunciations:
reactive component of earth fault current

garth fault detected in phase L1 (models with
directional determination supplement)

earth fault detected in phase L2 (models with
directional determination supplement)

earth fault detected in phase L3 (models with
directional determination supplement)

earth fault in forward direction (when directional)

earth fault in reverse direction (when directional)

buffer of earth fault annunciations overflow (C)

Reports of further earth faults begin with item number 101 and 201, e.g.:

M1 ol 9 .05 .96
e\ Det. 15

under ltem No. 101, the date of another earth fault
can be displayed, followed by the respective data
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6.4.5 Circuit breaker operation statistics — address block 56

The number of trip commands initiated by 7SJ512 is
counted. Also, the number of auto-reclose attempts
is counted, separately for RAR and DAR. Additional-
ly, the interrupted currents are stated for each indi-
vidual pole and given under the fault annunciations
(referto Section 6.4.3) following each trip command.
These currents are accumulated and stored. Count-
er status and stores are secured against auxiliary
voltage failure and can be read off under address

5600. The address can be reached by direct ad-
dressing DA 5 6 0 0 E or by paging withthe keys {
or || untiladdress 5600 is reached. The counters can
be called up using the key 1 for forwards paging or |
for backwards paging.

Entry of the codeword is not reguired for read-off of
counter states.

ﬁ 56000 cB OPERAT.
{'; STATISTTICS

f5602l AR 3pole-=

Hie

Page on with key 1 to get further counter states

AM{s 6030l DAR 3pol-=

bls 6 o an Trip No-=

Ms 6070 S11/1n-=

A5 6080 112/ 1ng=

f56o9l SIL3 /% n-=

Mls6 10m 110/ 1T

b5 6 1 1017 1 n

f5612l ¥L3/In

The maximum values of the counters are:
=.AR 3pole, DAR 3pole

= Trip No

— 2IL1/In, ZIL2/In, ZIL3/In

— LAST IL1/In, LAST IL2/In, LAST IL3/In

Beginning of the block “Cireuit breaker operation
statistics”

Number of autosfeclose attempts after three-pole trip
RAR cycles, e/@. 4

Numberefyauto-reclose attempts after three-pole
trip;ADAR cycles

Number of trip commands

Accumulated interrupted currents for CB pole L1

Accumulated interrupted currents for CB pole L2

Accumulated interrupted currents for CB pole L3

Last interrupted current for CB pole L1

Last interrupted current for CB pole L2

Last interrupted current for CB pole L3

9 digits

9 digits

7 digits plus 1 decimal digit
7 digits plus 1 decimal digit

The counters can be reset to 0 in address block 82 (see Section 6.5.2).
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6.4.6 Read-out of operational measured values — address blocks 57 and 59

The steady state r.m.s. operating values can be read
out at any time under the address 5700. The ad-
dress can be called up directly using DA 5700 E
or by paging with § or |. The individual measured
values can be found by further paging with 1 or |.
Entry of the codeword is not necessary. The values
will be updated in approximately 5 seconds inter-
vals.

The data are displayed in absolute primary values
and in percent of the rated device values. To enstre
correct primary values, the rated data must have
been entered to the device under address block™

as described in Section 6.3.3.

In the following example, some typical values have
been inserted. In practice the actual values appear.

5700BOPERATIONAL
MEASURED VALUES

Beginning of the block “Operational measured
values”

Use 1 key to move to the next address with the next measured value:

M{s 7010 MEAS . VALUE
flzo11s71 = 76.5

=

oo
1]

(%)

LY |
E[& 14/ ,103 .09

=
=
b
107}
<
b
e
c
=

o6 MpQEA S .VALUE

fluc2ers1= 102.7
Aiew7ho 70 MEAS . VALUE
yML 3E[ 1= 103.3

Page on with thest key to read off the next address
with the next measured value, or page back with |.

One addegess is“available for each measured value.
The values‘ean be reached also by direct addressing
using key'DA followed by the address number and
execute with E.

The,percentage is referred to rated relay current

Phase voltages, powers, power factor available only
with models with directional determination supple-
ment.

The percentage of phase-to-earth voltage is related
on rated voltage/+/3 .
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if displacement voltage available

floers1= 1.3 O

f 57090 MEAS .VALUE The percentage is related on rated apparen@r
{P[%]= 96 .8 V3 Un-in

I &
flers1= 28.%6 §
. QO
0

The perce related on rated frequency 50 Hz or
57120 MEAS .VALUE
1 . 60 H eterized under address 7899 (refer to

f[ %] = 99 .38 Se@&.
* 57130 ME S .VALUE ary values (addresses 5713 to 5723) are re-

F e- o the primary rated values as parameterized un-
flze1 = A deraddresses 1103 (for Uy) and 1105 (for Iy) (refer to

Section 6.3.3).

w
o ¥
o

f 57140 ME A VAL
flzz2 = 323 a
Mis 7150 MER ALUE
fllrzs = 31 C\
* 16 % ALURE The correct matching factor according to address

57 -V v 1112 (Section 6.3.3) is a precondition for correct cal-
+ IE 5 culation of the primary earth current

Phase voltages and powers available only with mod-

fls71708 MEAS . vALUE els with directional determination supplement
flur18= 66.0 kv
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57190 MEAS.VALU
UL3E= 65 k Vv
57200 MEAS.VALU
UE= 0.8 k
57210 MEAS.VALU
P= 103.7 W
57220 MEAS.VALU
Q = 32 .7 M Ar
57230 MEAS.VALU
s= 112.7 V A
240 MEAS.VALU
cC os ph = 9 2

if displacement voltage available O

The calculated temperature rise for the overloa
protection can be read out in address block 5
address can be called up directly using DA

E or by paging with {} or ||. The individual

values can be found by further paging

Entry of the codeword is not necess

AN

he values are available as long as the thermal over-
load protection is configured as THERMAL OL = EX-
IST (address 7827) and switched on (address 2701).
Page on with the 1 key to read off the next address
with the next measured value, or page back with |.

- -

e

59010 MEA S .
/0 trip
590 21
® /0 tr

Z
590030 MEAS.VALU
0/ rip L3-= 51 %
9040 MEAS .VALU
®/0trip = 54 %

The calculated temperature rises of the individual
phases are not presented if the measuring method ©
FROM IMAX has been selected (address 2706)

The percentage is referred to the trip temperature rise
according to the measurement method as selected in
address 2706
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6.4.7 Read-out of earth fault measured values in non-earthed systems — address

block 58

The measured values which occur during an earth
fault can be read out in address block 58. They are
available when the high-sensitivity earth fault detec-
tion is not configured to give trip command (address
3001 EARTHFAULT = ALARM ONLY, refer also to
Section 6.3.11), i.e. normally for use in isolated or
compensated systems. The address can be directly
called up using DA 5800 E or by paging with
keys { or ||. The individual values can be found then
by further paging with 1 or |. Entry of the codeword
is not necessary. The values are recorded only dur-
ing earth fault if the relay is equipped with the earth
fault detection function and when this is configured
to EXIST.

The displayed values are: the active gomponent
IEEa and the reactive component IEEr of the earth
current, as primary values and as secondary values
atthe relay terminals. Pre-requisite for correct output
of the current values is that the rated data are cor-
rectly parameterized in addrgss block 11 (refer to
Section 6.3.3).

In the following example, semertypical values have
been inserted. In practice'the actual values appear.
Values outside the operatioh range of the relay are
indicated with sk,

s 8o0o0m 1sor E/F
JlMeEasvureED varLuEs
) g o1l MEA VALUE
+ E a = 1 A
A 8020 MEAS . VALYE
flteecr= o.2 A
f 8030 MEAS .\WADUE
* EEa[mA ] = 0 2
A 8040 MEAS . VALUE
tlzeE i mad™s 1.5

Beginning of the block “Measured values of
earth{fault,detection in non-earhed systems

Useyt key to display the next address with the next
measured value, or use | key for the previous ad-
dress.

Each measured value is assigned to one address;
each address, alternatively, can be reached by direct
addressing, using key DA followed by the address
number.

The primary values in amps (addresses 5801 and
5802) are derived from the primary rated values as
parameterized under addresses 1114 and 1105 (refer
to Section 6.3.3).

The secondary values in milliamps (addresses 5803
and 5804) are derived from the current which flows
through the measured current input for highly sensi-
tive earth fault detection.
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6.5 Operational control facilities

During operation of the protection relay it may be de-
sired tointervene in functions or annunciations man-
ually or from system criteria. 7SJ512 comprises faci-
lities, e.g. to re-adjust the real time clock, to erase
stored informations and event counters, to switch on
or off partial functions under specific conditions, or
to change over preselected sets of function parame-
ters. The scope of operational control facilities de-
pends on the ordered scope of functions of the de-

necessary that the binary inputs have been mar-
shalled to the corresponding switching functions
during installation of the device and that they have
been connected (refer to Section 5.5.2 Marshalling
of the binary inputs).

The control facilities begin with address block 8000.
This address is reached

vice (refer to Section 2.3 Ordering data).

The functions can be controlled from the operating

panel on the front of the device, via the operating or

system interface as well as via binary inputs.

In order to control functions via binary inputs it is

— by block paging with the keys™“f\forwards or |
backwards up to address 8000nor

— by direct selection with address code, using key
DA, address 8 0 0 0 “and execute with key E.

1
J

80000 DEVICE
CONTROL

6.5.1 Adjusting and synchronizing the

The date and time can be adjusted at any time dur-
ing operation as long as the real time clock operates;,
Setting is carried out in block 81 which is reached by
directaddressing DA 8 1 0 0 E or by paging with {|
and |. Input of the codeword is required to change
the data.

Beginning of the'black “Beévice control”

real timeé cloek — address block 81

Selection of the individual addresses is by further
scrolling using 1 | as shown below. Each modifica-
tion must be confirmed with the enter key E.

e 100l sETTINnG
Jlrear TIiME cL ol
Af 2 5 9 6

11 8 : 2

bls 1020 agE

'

bl[s 1 o030 TIME

'

f8104IDIFF. TIME
1

Beginning of the block “Setting the real time clock”.
Continue with 1.

At first, the actual date and time are displayed.
Continue with 1.

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours, minutes, seconds, each
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.
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6.5.2 Erasing stored annunciations and counters — address block 82

The statistical indications (Section 6.4.5, address
block 56) are stored in EEPROMs in the device. They
are not therefore erased if the auxiliary power supply
fails. Additionally, annunciations and the status of
the LED memories are stored in NV—-RAMs and thus
saved provided the back-up battery is installed.
These stores can be cleared in block 82. Block 82 is
called up by paging with the keys 1 or || or directly by
keyinginthe code DA 8 2 0 0 E. With the exception

of resetting the LED indications (address 82071),%o-
deword entry is necessary to erase the stored items.
Reset is separate for the different groups of count-
ers, memories and annunciations. One reachgs the
individual items by paging 1 |. Erasure requifes con-
firmation with the key J/Y. The display then confirms
the erasure. If erasure is not required, press key N or
simply page on.

s 2008

dlreseT
*BZOllRESET
fHlzep -
f8202IRESET
flopERrRAT NNUNC ?
f8203IRESET

{ AULT ANNUNGC ?
f8204IRESET
fHlcounTERS |2

b[s 2 0 50 R Ews, Bur
flroram 48 -

fs 0 6 MNRESET
fle/F axvunc. -

Beginning of block “Reset™

Request whether.the LED memories should be reset

Reguest ' whether the operational annunciation buffer
store'should be erased

Request whether the fault annunciation buffer store
should be erased

Request whether the CB operation counters should
be set to zero

Request whether the total of switched short-circuit
currents should be set to zero

Request whether the earth fault report buffer store (for
earth faults in non-earthed systems) should be erased

Ddringerasure of the stores (which may take some time) the display shows TASKIN PROGRESS. After erasure

the relay acknowledges erasure, e.g.

82020 RESET
SUCCESSFUL
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6.5.3 Off/On control of part functions of the device

During operation of protection relay it may be de-
sired to control the relay manually or from system cri-
teria, temporarily to switch off partial functions of the
relay or to switch them on only under specific condi-
tions. An example may be the switching on or off of
the auto-reclose system when a transfer bus is be-
ing used, dependent upon whether a transformer or
line branch is switched to the transfer.

The relay allows partial functions to be switched on
or off via binary inputs or manual operation via the
integrated operator panel or via the operating inter-
face at the front using a personal computer.

For switching via binary inputs it is, of course, neces-
sary that the binary inputs have been marshalled to
the corresponding switching functions. Further-
more, it must be noted that a binary input is required
for each function, switching off and switching on.
The switching command is stored in the relay and
protected against auxiliary voltage failure (the func-
tion of a bi-stable store). The command can be an-
nunciated via an annunciation relay or LED display.

For switching via the integrated operator panel or
the front interface, a code word is necessary. The
control functions are found at the beginning of the
parameter block of each protection or supplementa-
ry function. The switch condition shown in the diss
play can be changed over using the “No” —key"N.
The opposite switch condition then appears lin the
display. Each change of condition mustgbe con*
firmed with the E—key. The change-aver s firstire-
corded in the relay when codeword opesation has
been terminated. This is done by theyskey combina-
tion F E, i.e. depressing the function keyE followed
by the entry key E. The display showsithe question
“SAVE NEW SETTINGS?”. (Confitm with the
“Yes” —key J/Y that the new,settings shall become
valid now. The switched condifiofis are then perma-
nently stored in EERROMs“and protected against
auxiliary voltage failure; theddisplay confirms “NEW
SETTINGS SAVED.. lfgyou press the “No”—key N in-
stead, codeword operatiofn will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffettive.

A functiontis,switched ON when the on-command
has héen, given by both the binary input AND also
from tRe operator panel or interface.

A function is switched OFF when the off-command is
given by EITHER the binary input OR from the opefa-
tor panel or the operating interface. Thus it is en-
sured that a partial function can only be switched'on
from that place where it was previously switched off.

Control inputs which are not marshalled to a binary
input are regarded, from that locationg@siswitched
on, so that change of the condition,is possible from
the operator panel or the operating interface.

At the operator panel and the operating interface the
factory setting is equally that allpartial functions are
switched on, so that switching via binary inputs is
possible.

The completion ©f aswitching command is, inde-
pendent ofts cause, /output as an operational an-
nunciation:

— “(function) o¥£” Comes at the instant of
switeh-off,

— ~(funetion) off” Goes at the instant that it is
switehed on.

These annunciations are listed in block 51 under
OPERATIONAL ANNUNCIATIONS and can also be
transmitted via the LSA interface to a central com-
puter. Also they can be marshalled as binary out-
puts; the signal relay then indicates the switched-off
condition.

For annunciations of binary inputs one must differ-
entiate:

— Direct confirmation of a binary input is available as
long as the corresponding binary input is ener-
gized. It can be output via a signal relay or LED. In
the summary of all annunciations (Appendix C)
and in the marshalling tables (Section 5.5) these
annunciations are identified with a >’ symbol.

— The completion indication of the switched-off con-
dition is signalized independently of the source of
the command. It appears (“Comes”) at the instant
of switch-off and disappears (“Goes”) at the in-
stant of switching on.

The following survey shows the control functions
and also indicates which confirmation indications
are generated.
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f 12010 o/c PHASES
fllown

OFF
M 1501B0/c EaARrRTH
fllow

OFF
M 20010 RUSH
fllow

OFF
A 27010 THERMAL 0L
flloFrF

O N
A 30010 EARTHFAUL
flac M ONLY

O N

OFF

®

A 33010 INTE EF
flloFrF

O N

FUNCT
fllow

OFF
A 39010 B/F PROT
1oV 7

N, INTERN.START
ON, EXTERN.START
ON, INT OR EXT

Binary input
confirmation

Completion indication
(‘comes’ and 'goes’)

Time overcurrent protection for phase currents O

1701 >0/C Ph on

1702 >0/C Ph off 1751 0/C Ph off

Time overcurrent protection for earth currerﬁs

Inrush stabilization 0

Thermal o

protection
15(&L ff 1511 O/L off
l& L on
@-sensitivity earth fault protection

1711 >0/C E on

1712 >0/C E off

1205 >E/F Det. on

1206 >E/F Det. off 1211 E/F Det. off
Intermittent earth fault protection

6902 >IEF off 6921 IEF off

6901 >IEF on

Internal auto-reclose function

2701 >AR on

2702 >AR off 2781 AR off

Circuit breaker failure protection

1402 >B/F off 1451 B/F off

1401 >B/F on

C53000-G1176-C102

159



7SJ512 v3

Operating instructions

6.5.4 Information to LSA during test operation — address block 83

When the relay is connected to a central storage de-
vice or localized substation automation system and
the protocol according VDEW/ZVEI (IEC 60870—
5-103) is used, then the informations which are
transmitted to the central computing system can be
influenced.

The standardized protocol allows all annunciations,
messages, and measured values to be tagged with
the origin “test operation”, which occur while the
relay is tested. Thus, these messages can be distin-
guished from those which occur during real opera-
tion.

This features can be accomplished using the inte-
grated operating keyboard or via the operating (PC)
interface.

In order to carry out switch-over by the operator,
entry of the codeword is necessary (refer to Section
5.8.1). For this purpose, address block 83 is avail-
able provided the VDEWY/ZVEI protocol (IEC

60870—5—-103) has been chosen during configura:
tion of the serial system interface (Section 5.3.3gad-
dress 7221 and/or 7222 VDEW COMPATIBLE or
VDEW EXTENDED). The block is called up by paging
with the keys f{} or || or directly by keying in the code
DA 8300 E. Use key 1 to scroll to address 8301.
By pressing the “No”—key N the pgasitions of this
switch are changed. The desired positioh must be
confirmed with the enter key E.

As with every settings of the device fer which code-
word input is necessary, cadewerd operation must
be terminated. This is done byising the key combi-
nation F E, i.e. depressingythe function key F fol-
lowed by the entry Key Ey The display shows the
question “SAVE NEWARSETTINGS?”. Confirm with
the “Yes”—key JJY that the new settings shall be-
come valid¢now? If 'you press the “No”—key N in-
stead, codeword,operation will be aborted, i.e. all al-
terationsawhich,have been changed since the last
codewordentryare lost. Thus, erroneous alterations
can be'madeilineffective.

ﬁ 83000 sYs-VDEW
{'; ANNUNC.-MEAS.VAL

83010 sYs TEST
OFF

i

ON

Beginnhing of block “Annunciations and measured val-
ues for the system interface with VDEW/ZVEI compat-
ible protocol (IEC 60870—-5-103)”

Only for VDEW/ZVEI compatible protocol (IEC 60870—
5-103):

in ON position, the VDEW/ZVEI-compatible annunci-
ations (IEC 60870—-5—-103) are assigned with the origin
“test operation”

Do not forget to switch theaddress back to OFF after having finished test operations!
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6.5.5 Selection of parameter sets — address block 85

Up to 4 different sets of parameters can be selected
for the functional parameters, i.e. the addresses
above 1000 and below 4000. These parameter sets
can be switched over during operation, locally using
the operator panel or via the operating interface us-
ing a personal computer, or also remotely using
binary inputs or the system interface. A pre-requisite
is, that during configuration of the scope of functions
address 7885 has been set to PARAM. C/O = EXIST
(refer to Section 5.4.2). Additionally, the pick-up val-
ues of time overcurrent protection stages can be
switched over to a set of different values during oper-
ation and even during a fault. Refer to Section6.3.15
for details.

The first parameter set is identified as set A, the other
sets are B, C and D. Each of these sets has been set
during parameterizing (Section 6.3.1.2) provided
the switch-over facility is used.

6.5.5.1 Read-out of settings of a parameter

set

In order to look up the settings of a parameter set in
the display it is sufficient to go to any address of the
function parameters (i.e. addresses above 1000.and
below 4000), either by direct addressing using key
DA, entering the four-figure address code and termi-
nating with enter key E, or by paging through thedis-
play with {} or ||. You can switch over to look up,a dif-
ferent parameter set, e.g.

— Press key combination F 2, i.e. first the®unction
key F and then the numbertkey'2. All'displayed
parameters now refer to parameterset B.

The parameter set is indicated in the display by, a
leading character (A to D) before the address num-
ber indicating the parameter set identification:

The corresponding procedure is used for the other
parameter sets:

e Key combination F 1:
access,to parameter set A

e Key combination F 2:
access to'parameter set B

e Key combination F 8:
access to parameter set C

® Key combination, F 4;
access to parameter set D

The relay operates always with the active parameter
set even during,read-out of the parameters of any
desiréd parameter set. The change-over procedure
describedyhere is, therefore, only valid for read-out
ofwparameters in the display.

6.5:56.2 Change-over of the active parameter
set from the operating panel

For change over to a different parameter set, i.e. if
a different set shall be activated, the address block
85 is to be used. For this, codeword entry is re-
quired.

The block for processing parameter sets is reached
by pressing the direct address key DA followed by
the address 8 5 0 0 and enter key E or by paging
through the display with { or ||. The heading of the
block will appear:

'ﬁ 85000 PARIAME T E R
4} CHANGE -20 VaE R

Beginning of the block “Parameter change-over”:
processing of parameter sets

Itis possiblefto scroll tArough the individual address-
es using theyt key of’backwards with |.

Address 8501 shows the actually active parameter
set with which the relay is operating.

In order to switch over to a different parameter set
sCrolipon with 1 to address 8503. Using the
“No*-key N you can change to any desired param-
eter set; alternatively, you can decide that the pa-
rameter sets are to be switched over from binary in-
puts or via the system interface. If the desired set or
possibility appears in the display, press the enter
key E.

As with every settings of the device for which code-
word input is necessary, codeword operation must
be terminated. This is done by using the key combi-
nation F E, i.e. depressing the function key F fol-
lowed by the entry key E. The display shows the
question “SAVE NEW SETTINGS?”. Confirm with
the “Yes”—key J/Y that the new settings shall be-
come valid now. If you press the “No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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Mesoilacriv ParRAM
flser a

sl AcTIVATING

wm
o

i
n o
=

T A
SET B
SET Cc
SET D

SET BY BIN.INPUT

SET BY L s A C ONT R

Address 8501 shows the actually active parameter set

Use the “No”—key N to page through the alternative
possibilities. The desired possibility is selected by
pressing the enter key E.

If you select SET BY BIN.INPUT, then the parameter
set can be changed over via bipary/inputs (see Sec-
tion 6.5.5.3)

If you select SET BY LSA€CONTR, then the parameter
set can be changed oyer viaythe system interface us-
ing VDEW/ZVEI protacol (IEC 60870—5—103)

6.5.5.3 Change-over of the active parameter
set via binary inputs

If change-over of parameter sets is intended to be
carried out via binary inputs, the following is to be
heeded:

— Locally (i.e. from the operator panel or from PCVia
the operating interface), ACTIVATING musisbe
switched to SET BY BIN.INPUT (refer to Section
6.5.5.2).

— 2 logical binary inputs are available for. conirol of
the 4 parameter sets. These binary inputs are
designated “Param.Selec.¥¢ and, “Param.
Selec.2” (FNo 7 and 8)

— The logical binary inputs must,be’allocated to 2
physical input modules (refer to Section 5.5.2) in
order to allow contrék, Anfinput is treated as not
energized when jt'is not'assigned to any physical
input.

— The control input sighals must be continuously
present as long as the selected parameter set
shall be active.

The activeyparameter sets are assigned to the logical
binarysinputs as shown in Table 6.2.

A simplified connection example is shown in Figure
616, Of course, the binary inputs must be declared in
normally open (“NO”) mode.

Binary input causes

ParamSelec.1 ParamSelec.2 active set
no no Set A
yes no SetB
no yes SetC
yes yes SetD

no
yes

input not energized
input energized

Table 6.2  Parameter selection via binary input

Selector switch for
T param. set

L+

D_L_

|

| Binary input:

} ParamSelec.1
|

|

L‘-I
O Olm >

'_A
L+ ——~ 'i, :’_ L

Binary input:
ParamSelec.2

Figure 6.6  Connection scheme for parameter
change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

Prerequisite for commissioning is the completion of
the preparation procedures detailed in Chapter 5.

/!\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can
result in severe personal injury or proper-
ty damage.

Only qualified personnel shall work on
and around this equipment after becom-
ing thoroughly familiar with all warnings
and safety notices of this manual as well
as with the applicable safety regulations.

Particular attention must be drawn to the
following:

p The earthing screw of the device
must be connected solidly to the
protective earth conductor before
any other connection is made,

p Hazardous voltages can be present
on all circuits and componentseon-
nected to the supply voltage onto the
measuring and test quantities.

p Hazardous voltages canbefpresent
in the device even afterrdiseennec-
tion of the supply valtage)(storage
capacitors!).

P The limit valuesgiveniin the Techni-
cal data (Sectign 3:%) must not be ex-
ceeded at all, noteven during testing
and commissioning.

When testing the unit with@ secondary injection test
set, it must be énsured that no other measured val-
ues are connécted and that the tripping leads to the
circuit breaKer tfip-cails have been interrupted.

/,\ DANGER!

Secondary connections of the current
transformers mustgbe short-circuited
before the current leadsto the relay are
interrupted!

If a test switch isiinstalled which automati-
cally short-cirguits the current transformer
secondary deads, it'is sufficient to set this
switch to the “Jest” position. The short-cir-
cuit switchymust be checked beforehand
(refergto"Section 5.2.5).

It is recommended that the actual settings for the
relaydoe used forthe testing procedure. If these val-
ues are net (yet) available, test the relay with the fac-
tory, settings: In the following description of the test
sequeneerthe preset settings are assumed unless
otherwise noted; for different setting values formu-
lae"aré given, where necessary.

For the functional test a three-phase symmetrical
current source with individually adjustable currents,
should be available. For checking the pick-up val-
ues, a single-phase current source is sufficient, but
this is not adequate for a correct functional check of
the measured value monitoring systems. For relays
with directional determination option, a three-phase
voltage source is necessary. The voltages need not
be individually adjustable. The phase rotation must
be clockwise; otherwise two phases must be inter-
changed in current as well as in voltage (if applica-
ble).

If unsymmetrical currents and voltages occur during
the tests itis likely that the asymmetry monitoring will
frequently operate. This is of no concern because
the condition of steady-state measured values is
monitored and, under normal operating conditions,
these are symmetrical; under short circuit condi-
tions these monitoring systems are not effective.

NOTE! The accuracy which can be achieved during
testing depends on the accuracy of the testing
equipment. The accuracy values specified in the
Technical data can only be reproduced under the
reference conditions set down in IEC 60255 resp.
VDE 0435/part 303 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon purely as functional tests.
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During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the out-
put relays for remote signalling. If the relay is con-
nected to a central memory device via the serial in-
terface, correct communication between the relay
and the master station must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front platé
and via the remote reset relay (see connection dia-
grams, Appendix A). If the reset functions have been
tested, resetting the stored indications is no mere
necessary as they are erased automatically with
each new pick-up of the relay and replaced by the
new annunciations.

6.6.2 Testing the high-set time overcurrent protection stages'> >, Ig>>

In order to test the high-set time overcurrent protec-
tion stages, the related functions must be switched
on, i.e. address 1201 O/C PHASES = ON and/or ad-
dress 1501 O/C EARTH = ON (as delivered).

Testing can be performed with single-phase, two-
phase or three-phase test current without difficul-
ties.

A Caution!

Test currents larger than 4 times Iy/may.
overload and damage the relay if applied
continuously (refer to Section 8.1.1_Yof
overload capability). Obsenve a,cooling
down period!

For testing the | > > stages, thereforgé, measurement
shall be performed dynamically. Jisshould be stated
that the relay picks up at 1.1 times setting value and
does not pick up at 0.9 times settingyalue. The reset

value should\lieyat 95% of the pick-up value.

When theyesteurrent is injected via one phase and
the earth path,and the set value for IE>> (address
1502( factory setting 0.5 x Iy) is exceeded the pick-
up.indieation for Ig> > appears, with further increase
aboveythe pick-up value of the high-set phase cur-
rent stage (address 1202 | > >, factory setting 2 x Iy)
pick-up indication appears for the tested phase
(LED 2for L1 or LED 3for L2 or LED 4 for L3 or LED 5
for the earth path at factory setting).

After expiry of the time delay (address 1503 T-—
IE>> for the earth current path, address 1203 T—
I> > forthe phase path), trip signal is given (LED 6 at
delivery). Check that the assigned signal relay and
trip relay contacts close.

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.
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6.6.3 Testing the definite time over-
current protection stages I>,
|E>

For these tests the related functions must be
switched on (as before). Furthermore, the DEFINITE
TIME mode must be configured in addresses 7812
and/or address 7815 (as delivered, refer also to Sec-
tion 5.4.2).

Testing can be performed with single-phase, two-
phase or three-phase test current.

For test current below 4 x I, slowly increase the test
current over one phase and earth until the protection
picks up.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For test currents above 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay picks up at 1.1 times setting value and does nat
pick up at 0.9 times setting value.

When the test current is injected via one phase’and
the earth path and the set value for IE> (address
1512, factory setting 0.2 x ly) is exceedéd the pick-
up indication for Ig> appears (LED 5 at'factory set-
ting), with further increase above thé pickwup value
of the phase current stage (address1212)1>, factory
setting 1 x Iy) pick-up indicationhappears for the
tested phase (LED 2 for L1, or RED 3 for L2 or LED 4
for L3 at factory setting). Check that the assigned
signal relay contacts close"

After expiry of the timesdelay*(address 1513 T—IE>
for the earth current pathjfactory setting 0.5 s; ad-
dress 1213 T 5| >"fer thesphase path, factory setting
0.5 s), trip signalds given (LED 6 at delivery). Check
that the asSigned sighal relay and trip relay contacts
close.

Reset occurs at approx. 95 % of the pick-up value.
It must be noted that the set times are pure delay
timesjyoperating times of the measurement func-
tions*are not included.

6.6.4 Testing the inverse time over-
current protection stages I lgp

For these tests the related functionsgmustsibe
switched on (as before), furthermore, the INVERSE
TIME modes must be configured in addresses 7812
and/or address 7815 (contrary to delivered setting).

Testing can be performed withgSingle-phase, two-
phase or three-phase test'eurrenis

For test current below 4 x Iy, slowly increase the test
current over one phase and.earth until the protection
picks up.

A Caution!

Test, currents larger than 4 times Iy may
overload and damage the relay if applied
contipuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

Fer testhcurrents above 4 x Iy measurement shall be
perfarmed dynamically. It should be stated that the
relay picks up at 1.2 times setting value and does not
pick up at 1 times setting value.

When the test current is injected via one phase and
the earth path and the set value for IEp (address
1514, factory setting 0.2 x Iy) is exceeded the pick-
up indication for Igp, appears (LED 5 at factory set-
ting), with further increase above 1.1 times the pick-
up value of the phase current stage (address 1214
Ip, factory setting 1 x Iy) pick-up indication appears
for the tested phase (LED 2 for L1 or LED 3 for L2 or
LED 4 for L3 at factory setting). Check that the as-
signed signal relay contacts close.

With current less than 1.05 times setting value, no
pick-up must occur.

The time delay depends on which characteristic has
been set in addresses 1211 and/or 1511 and the set
time multiplier in addresses 1215 and/or 1515. The
expected time delays can be calculated from the for-
mula given in the technical data (Section 3.3) orread
from the characteristic curves in Figures 3.1 or 3.2
(Section 3.3).

Itis suggested that one point of the trip time charac-
teristic is checked with 2 x setting value provided
the thermal capability of the relay is not exceeded!
Check that the assigned signal relay and trip relay
contacts close.
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6.6.5 Testing the directional stages of
time overcurrent protection
(if available)

If the relay is fitted with the directional determination
supplement (model 7SJ512x—xkxxk—1/3%), this
can be tested with an additional symmetrical three-
phase voltage source.

The stages of the phase time overcurrent protection
are tested in the same way as described in Section
6.6.3 (for definite time overcurrent protection) or
6.6.4 (for inverse time overcurrent protection), but
this time with the applied three-phase voltage (ap-
proximately rated voltage). When the polarity of the
voltages related to the currents is correct, trip will
now occur not corresponding to the non-directional
time delays (addresses 1213 or 1215) but corre-
sponding to

— T—I1> DIREC (address 1224, 0.4 s at delivery) in
definite time overcurrent mode,

— T—Ip DIREC (address 1225, time multiplier 0.4 at
delivery) in inverse time overcurrent mode; ob-
serve the set characteristic according address
1223, it may be different from that for the non-di-
rectional stage.

Testing with earth fault is performed with a single=
phase current via one phase and the earth path, and
the measured voltage of the same phase is switehed
off from the relay terminal. The time delay now must
be

— T—IE> DIRE (address 1524, 0.4 s af\delivery) in
definite time overcurrent mode,

— T—IEp DIRE (address 1525, time multiplier 0.4 at
delivery) in inverse time overcurrént mode; ob-
serve the set characteristic ‘aecerding address
1523, it may be differentfrom ¢hat for the non-di-
rectional stage.

Should the directional gharacteristic be verified then
note:

— Directional determination can be performed with
quadrature voltages (fault-free voltages) and
memorized voltages. That is why always all three
voltagés,must be applied before commencement
of the test.

— The,actual directional characteristic with two-
phase tests may deviate against the theoretical
directional characteristic by +30°. This deviation
is caused by the use of quadrature voltages.

6.6.6 Testing the thermal overload
protection

The overload function can only be tested if itgas
been configured as THERMAL OL = EXIST (address
7827, refer to Section 5.4.2) and parameterized“as
operative, under address 2701.

The basis current for the detection of.everload is al-
ways the rated current of the device.

When applying a test current
k-In

tripping must not occur. Afteifan appropriate time
(approximately 5 x t) @ steady-state temperature rise
according to the follewing relationship is estab-
lished:

o 1

®trip k2

This yalue,can be read out in address block 59 for
each'phase.

To check the time constant, the current input is sim-
plyssubjected to 1.6 x the pick-up value, i. e.

1.6 xKXxIN

Tripping will then be initiated after a time interval
which corresponds to half the time constant.

Itis also possible to check the trip characteristic (Fig-
ure 3.3). It must be noted, that before each measure-
ment, the temperature rise must be reduced to zero.
This can be achieved by either de-activating and re-
activating the overload function (address 2701) or
by observing a current free period of at least 5 x t.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

If testing with preload is performed, then it must be
ensured that a condition of thermal equilibrium has
been established before time measurement com-
mences. This is the case, when the preload has
been applied constantly for a period of at least 5 x t.
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6.6.7 Testing the highly sensitive
earth fault protection

The current stages IEE>>/T—IEE>> (addresses
3013 and 3014), furthermore |IEE>/T—IEE> (ad-
dress 3017 and 3018 if definite time mode is se-
lected under address 7815), IEEp/T—IEEp (ad-
dresses 3019 and 3020 if inverse time mode is se-
lected under address 7815), are tested in a similar
way as the earth time overcurrent protection (Sec-
tions 6.6.2 to 6.6.4). But the following must be ob-
served:

The test current is injected on the measured value
input for the high-sensitivity earth fault protection.
Otherwise this function cannot operate.

This measured current input is specially designed
for highly sensitive measurement. Thus, restricted
threshold values are available only, and its input
rating is independent of the rated current of the
relay.

A Caution!

The thermal capability of the measured
current input for highly sensitive earth fault
protection is 15 A continuous. Test curf
rents larger than 15 A may overload and
damage the measured input cifcuits/ if
applied continuously (refer tg Seetion
3.1.1 for overload capability). Observepa
cooling down period!

If one or more stages are set to operate directional,
the voltage, which is needed for directional determi-
nation is applied to the displacementwoltage input
(open delta voltage).

For directional determination;athe current compo-
nent in the direction which is determined by the set-
ting under addresses 3028,PHI CORR and 3024 EF
MEAS must also be gxceeded. Measurement is, for
example, not pessible when test current and test
voltage are infphasetand EF MEAS is set SIN PHI and
PHI CORR/S setfto 0° ds the current vector then lies
exactly betweén thé directional characteristics for
forward and reverse direction.

Testing of the earth fault protection for non-earthed
netwierks is not completely possible with conven-
tional test sets, since the simulation of an earth fault
requires’a complete displacement of the voltage
trialgle. The correct relationship and polarity of the
measuring transformer connections, essential for
proper earth fault detection, can only be tested
when primary load current is available during com-
missioning (see Section 6.7.3).

6.6.8 Testing the auto-reclose
functions

The internal AR function can be tested providedhit'is
configured under address 7834 as INTERNALAR =
EXIST (refer to Section 5.4.2) and switched"to AR
FUNCT = ON (Address 3401).

The binary input “circuit breaker ready” must be
simulated unless an open cincuit‘eontact has “been
programmed for this purpese fFNo 2730 “>CB
ready”, refer also to Section 5:5.2).

Depending of the selected, AR program short circuit
should be simulatgd foreach of the desired auto-re-
close shots, each timefonce with successful and
once with unsuccessful AR. Check the proper reac-
tion of the relaytaccording to the set AR programs.

Note¢that"each new test can begin only after the
reclaim time for the previous test has expired; other-
wise, anjauto-reclose cannot result: Annunciation
“ARgnot ready” (FNo 2784, not allocated at deliv-
ery) must not be present or must be annunciated
“Going”.

if the circuit breaker is not ready a reclose attempt
must not result; clearance of short circuits is delayed
by the stage which is set for tripping without auto-re-
closure. However, a normal AR cycle must occur
when the signal “circuit breaker ready” first disap-
pears after the inception of the fault.

C53000-G1176-C102

167



7SJ512 v3

Operating instructions

6.6.9 Testing the circuit breaker failure protection

For use and tests of the circuit breaker failure protec-
tion it is necessary that at least one of the binary out-
puts has been assigned to the function “B/F Trip”
(contrary to the state as delivered).

The trip commands of the time overcurrent protec-
tion functions must not interrupt the test current but
the test current continues flowing after trip com-
mand of the time overcurrent protection.

Switch on test current so that the 1> stage (definite
time) or I, (inverse time) will operate. The current
must equally be higher than the setting value |> B/F
(address 3911).

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

The trip command starts the breaker failure protec-
tion timer. After expiry of T—B/F (address 3912)sthe
breaker failure protection trips the assigned output
relay (trip relay and/or signal relay).

If the breaker failure protection shall also be started
via a binary input, this function sheuld also be
tested. Atest current higher than the'setwalue 1> B/F
(address 3911) but smaller than any setting value of
the time overcurrent protectiondsiinjeéted so that the
time overcurrent protection functions will not oper-
ate but the breaker failure pretection function will do.

Now start the breaker failure,protection timer by en-
ergizing the binary( input “>B/F Start” (FNo
1431). After expiry ofy T —B/F (address 3912) the
breaker failure proteetion trips the assigned output
relay (trip relay and/or signal relay).

Switch off,test eurrent.
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current and voltage transform-
ers. For testing with primary values the line or pro-
tected object must be energized.

/!\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, earthing, etc.)

6.7.1 Current, voltage and phase

sequence checks

Connections to current and voltage transformers are
checked with primary values. For this purpose a
load current of at least 10 % of the rated current ig
necessary. If the measuring circuit connectionsyare
correct, none of the measured value monitoring sys-
tems in the relay will operate. If a fault indjcatienfap-
pears, the possible causes can be foundinthetop-
erational annunciations (Address 5100),

For current sum or voltage sum errorsathe matching
factors (Section 6.3.3) should be checked.

If the symmetry monitoring appears;,it is possible
that asymmetry is in fact presentien the line. If this is
a normal operational conditiony,the corresponding
monitoring function should be¢et at a less sensitive
value (Section 6.3.10).

The phase rotatien ‘must/be clockwise, otherwise
the indication"Fa1ls PhaseSeq” will appear.

Check and correct the phase relationships,in the
measuring circuits. If the network has counter-cleck-
wise rotation, two phases must be interchanged.
This phase exchange must be taken into account in
the allocation of the individual phase pick-up indica-
tions (Section 5.5.3 and 5.5.4).

Currents and voltages can be read off on the display
in the front or via the operating intérface in block 57
and compared with thegaétualmmeasured values.

6.7.2 Diregtion'check with load
current (models with directional
sapplement)

Corregt ‘eennections of current and voltage trans-
formers‘are checked using load current over the pro-
tected line. The line must be energized and must
carry aload current of at least 10 % of the rated cur-
rentjithis shall be ohmic or onmic—inductive. The di-
rection of the load current must be known. In cases
of doubt, interconnected or ring networks must be
isolated.

Initiation of the test is made via operator keyboard or
personal computer. Tests are listed from address
4000, the directional test in Address 4200. Input of
the codeword is necessary.

The address is reached:

— directly with key DA followed by address number
4 2 0 0 andfinally operation of the enter key E or

— by paging through the blocks with 1} or || until ad-
dress 4200 is reached.

Tlao0o0o0N
Ilresas

#2200l DIRECTIONAL
IrestTs

Beginning of block “Tests”

Block “Directional tests”
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When the address 4200 appears in the display, the
directional test of the individual measurement
phases is selected with the key 1. For confirmation of
the directional test, the “Yes”—key J/Y is used; this

starts the directional test. The selected measure-
ment system carries out a directional check and indi-
cates the result on the display:

42010

EC. TEST

Make directional test L1 —E? Confirm with J/Y

Load flow forwards
or

load flow backwards
or

directional determination not passible
(e.g. current too small)

The load direction must be indicated correctly.

The same applies for the other directional systems:
address 4203 for L2—E, address 4205 for L3—-E.

All three measurement systems must indicate the
correct direction of the load flow. If all directions are
wrong, the polarity of the measuring transformers
and the programmed polarity (address 1101, Sec-
tion 6.3.3) do not agree with each other. Check the
polarity and program correctly. If the directions giv-
enin the display differ from each other, the individual

phases in thgcurrent or voltage transformer connec-
tions are intexChanged, or the phase relationship is
not correet. Check’the connections.

If the load is“€apacitive, caused for example by un-
derexcited'génerators or charging currents, border-
line,cases can occur with respect to the directional
charagteristics which will lead to undefined orincon-
sistent' directional information. By means of the load
power display in address block 57 the position of the
load power vector can be determined (see Figure
6.7).

Direction
characteristic

Q

P ‘ l:] P positive

Active power in
line direction

S Load

forward direction

-
—"— Negative'reactive power

reverse direction

Rigure'6.7  Load power vector

—Em— Positive reactive power

P negative
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6.7.3 Direction check for directional earth fault protection

6.7.3.1 Earth fault checks for non-earthed

systems

The primary current test allows determination of the
correct polarity of transformer connections for the
earth fault direction determination.

/,\ DANGER!

Operations in primary area must only be
performed with plant sections voltage-
free and earthed!

The most reliable test is to apply a primary earth
fault. The procedure is as follows:

— Disconnect the line and earth at both ends; the
line must remain disconnected at the remote end
throughout the whole test.

— Apply a bolted single phase earth bridge to the
line. On overhead lines, this can be done at any
convenient point, but in any case behind the cur-
rent transformers (looked at from the direction of
the bus-bar of the circuit under test). For cables;
the earth should be applied at the remote gnd (ter-
mination).

— Open the line earthing switches.

— Close the circuit breaker at the line end to be
tested.

— Check the directional indication given (appropri-
ately allocated LED).

— In the earth fault report on the operator terminal
(address 5500, see alsQ,Section 6.4.4) the earth
faulted phase and theyline direction, i.e. “E/F
forwards” will béjindicated. Active and reactive
current aré equally indicated: for isolated net-
works thé reactive current, for resonant earthed
networks the actiye current s critical. If the display
indicates “E/Ffreverse” then there is a crossed
connection in the earth circuit of voltage or current
transformers. If the display shows “E/F unde-
fined” or no earth fault message at all, the earth
faulticurrent is probably too small.

— Disconnect the line and earth it; remove the
bolted earth connection.

— The test is thus completed.

If a test with a real primary earth fault is not pessible,
atleast afault should be simulated on the secondary
side with the line energized. It must be noted;how-
ever, that during all such simulations which®do not
represent exactly the practical conditions, asymme-
try of the measured values cause the mgasured val-
ue monitors to operate. This_annunciation should
then be ignored.

/,\ DANGER!

All precautionary measures must be ob-
served when working on the instrument
transformers! Secondary connections
of the current transformers must be
short-circuited before any currentleads
to therelay are interrupted!

Ifithe Helmgreen connection is used for the current
trapsformers, the displacement voltage will be
derived, by bypassing a voltage transformer phase
(e-gulet, see Figure 6.9). If earth detection windings
of the voltage transformers are not available, the cor-
responding phase should be interrupted on the sec-
ondary side. In the current circuit, only the current
from the current transformer corresponding to the
phase in which the voltage is missing, will be used. If
the line is carrying real power, practically the same
relationships apply for the relay as with an earth fault
inthe line direction in aresonantly earthed (compen-
sated) network. With an isolated network it must be
noted that a load with inductive component flowing
in the line direction appears to the relay as an earth
fault in the reverse direction. Check the directional
indication. In the earth fault report (Address 5500,
see also Section 6.4.4) the “earth faulted” phase and
the corresponding direction will be indicated. Active
and reactive component of the “earth current” are
equally indicated: for isolated networks the reactive
and for resonantly earthed networks the active cur-
rent is critical.

If the display indicates the wrong direction then a
crossed connection is present in either the current
or voltage transformer connections. If the display
shows “E/F undefined” the measured compo-
nents of the earth fault current are probably too low
or the phase relationship of the test circuit is not cor-
rect. If there is no indication whatsoever, it is possi-
ble that the threshold value of the displacement volt-
age (Address 3010) has not been reached, or the
relay does not recognize increase in the healthy volt-
ages (address 3007).
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If the residual current is derived from a window type
summation c.t., the displacement voltage will be
derived by bypassing a voltage transformer phase
(e.g. L1, see Figure 6.8). If earth detection windings
of the voltage transformers are not available, then
the corresponding phase should be interrupted on
the secondary side. From this interrupted phase a
test current is fed into the window type summation
c.t. viaaseries connected impedance Z, which limits
the current. Here, direction and connection of the
current flow through the window type summation
c.t. must be correct as shown. If the current is too
small to operate the directional detection, its effect
can be increased by making additional turns of the
conductor through the window of the summation c.t.
In resonantly earthed networks, the value of Z
should be an ohmic resistance (60 Ohms/100 W to
600 Ohms/10 W), in isolated networks, a capacitor
(5 uF to 100 uF; > 250 V) connected in series with a
resistance of approximately 30 to 60 Ohms (= 10 W)
to limit the closing current. The connection illus-
trated in Figure 6.8 will simulate an earth fault in the
line direction. In the earth fault report (address 5500,
see also Section 6.4.4), the display should indicate

the “earth faulted” phase and line direction, i.e. “E/F
forwards” Active and reactive current components
are equally indicated; for isolated networks the reac-
tive current component, for compensated systems
the active current component is critical.

If the directional indication is wrong, it may be due to
a crossed connection of the voltage connections in
the earth fault detection winding of the voltage trans-
formers or in the earth current path.4f thejindication
“E/F undefined” appears, the earth current is
probably too small, it can be increased by winding
the conductor repeatedly thro@igh the window of the
summation c.t. or by reduction of/Z (smaller R or
larger C). If there is no indication whatsoever, it is
probable that the thresheld value of the displace-
ment voltage (Address'3007) has not been reached,
or the relay does figt recognize increase in the
healthy voltages (address 3007).

Finally, properly reconnect all the transformer

connections “andycorrect parameters which may
have be‘ehanged during the test.

754512

L1

L2

L3

Figure 6.8

Earth fault direction test with window-type summation current transformer
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754512

L1

L2

L3

Figure 6.9 Earth fault direction test with Holmgreer) €onnegtion

6.7.3.2 Direction check for earthed systems

The primary current test allows determination 6fithe
correct polarity of transformer connections for the
earth fault direction protection.

The trip circuits should be madefinoperative as the
relay will issue a trip commandduring,this test. Fur-
thermore, it must be noted;ithat during all such sim-
ulations which do not representexactly the practical
conditions, asymmetry of the fneasured values can
cause the measured_yvaluggmonitors to operate.
These annunciations should then be ignored.

/\ DANGER!

All precautionary measures must be ob-
served when working on the instrument
transformers! Secondary connections
of the current transformers must be
short-circuited before any current leads
to the relay are interrupted!

The displacement voltage will be derived by by-
passing a voltage transformer phase (e.g. L1, see
Figure 6.9). If earth detection windings of the voltage
transformers are not available, the corresponding

phase should be interrupted on the secondary side.
In the current circuit, only the current from the cur-
rent transformer corresponding to the phase in
which the voltage is missing, will be used. If the line
is carrying active and inductive power in line direc-
tion, practically the same relationships apply for the
relay as with an earth fault in the line direction.

Check the directional indication. In the fault event re-
port on the display panel (address 5200, see also
section 6.4.3) at least the following fault annunci-
ations must be indicated: “E/F forwards”, and
trip annunciation “E/F Trip”. If the directional indi-
cation is wrong “E/F reverse”, it may be due to a
crossed connection of the voltage connections in
the earth fault detection winding of the voltage trans-
formers or in the earth current path. If the indication
“E/F undefined” appears, the earth current is
probably too small. If no pick-up annunciation oc-
curs the current is probably too low or the phase re-
lationship of the test circuit is not correct. If there is
no indication whatsoever, it is possible that the
threshold value of the displacement voltage (Ad-
dress 3010 UE>) has not been reached.

Finally, properly reconnect all the transformer
connections.
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6.7.4 Checking the reverse interlock
scheme (if used)

For use and tests of the reverse interlock scheme it is
necessary that at least one of the binary inputs has
been assigned to the function “I>> block” and/or
further blocking inputs. When delivered from factory,
binary input INPUT 2 has been assigned to this func-
tion. Tests can be performed with phase currents or
earth current. With earth current the corresponding
earth current parameters are valid.

Reverse interlocking can be used in “normally open
mode”, i.e. the I>> stages are blocked when the
binary input “I>> block” is energized, or “normal-
ly closed” mode, i.e. the I>> stages are blocked
when the binary input “I>> block” is de-ener-
gized. The following procedure is valid for “normally
open mode” as preset by the factory.

The protection relay on the incoming feeder and
those on all outgoing circuits must be in operation.
At first the auxiliary voltage for reverse interlocking
should not be switched on.

Apply a test current which makes pick-up the 1> >
stage as well as the I> or |, stage. Because of the
absence of the blocking signal the relay trips after;
the (short) delay time T—I1>>.

A Caution!

Test currents larger than 4 times_ly may,
overload and damage the relay if applied
continuously (refer to Section 33.1/for
overload capability). Obserye aycooling
down period!

Now switch on the d.c. voltage ffor thg reverse inter-
locking. The test as described abeve is repeated,
with the same result.

Simulate a pick-upon eachprotective device on all
outgoing feeders{ Simultaneously, a short-circuit is
simulated on the incoming feeder (as described be-
fore). Tripping now occurs after the delayed time T—
I> (for definite time protection) or corresponding to
T—Ip (for inverse time protection).

These teStsthave simultaneously proved that the wir-
ing between the protection relays is correct.

6.7.5 Checking the circuit breaker
failure protection

The protection function itself has already been
tested according to Section 6.6.9.

The most important consideration during checks
with the power plant is that the distribution of thie trip
commands for the adjacent circuitw breakers is
checked for correctness.

The adjacent circuit breakersgare, allwthose which
must be tripped in case of failure of the considered
feeder breaker, so that the‘shortseircuit current will
be interrupted. These are,the €ircuit breakers of all
feeders which feed thesous=haf section to which the
considered faulty fegder iss¢onnected.

A general and détailed, description of the checking
procedure istnot possible since the definition of the
adjacent circuit'breakers is widely dependent of the
configuratien of,the power plant.

Particylarly in“case of multi-section bus-bars it is of
utmaest impertance that the distribution logic for the
adjacentcircuit breakers is checked. For this, it must
be cheeked for each bus-bar section that, in case of
failureof the circuit breaker of the considered feeder,
all those circuits breakers are tripped, which could
feed the same bus-bar section but that no other
breaker is tripped.

If the circuit breaker trip signal should also trip the
circuit breaker of the opposite line end of the feeder
under consideration, then the transmission channel
for this remote trip must be checked, too.
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6.7.6 Tripping test including circuit breaker

Time overcurrent protection relay 7SJ512 allows
simple checking of the tripping circuit and the circuit
breaker. If the internal auto-reclose system is acti-
vated, a trip—close test cycle is also possible.

6.7.6.1 TRIP--CLOSE test cycle - address
block 43

Prerequisite for the start of a trip—close test cycle is
that the integrated auto-reclose function be pro-
grammed as EXIST (address 7834) and it is switched
on (Address 3401).

A TRIP-CLOSE test cycle is also possible with an
external auto-reclose system. Since in this case,
however, 7SJ512 only gives the tripping command,
the procedure shall be followed as described in Sec-
tion 6.7.6.2.

If the circuit breaker auxiliary contacts advise the

relay, through a binary input, of the circuit breaker
position, the test cycle can only be startedwhenithe
circuit breaker is closed. This additional Security fea-
ture should not be omitted.

/,\ DANGER!

A successfullyystarted /test cycle will
lead to closing of‘the‘€ircuit breaker!

Initiation of the test cyele can'be given from the oper-
ator keyboard or yja thexfront operator interface. A
codeword input,is“necessary. The procedure is
started with address4300 which can be reached by
direct addressing DA 4 3 0 0 E or by paging with |
or {. Pagg'toladdress 4304 with the 1+ —key.

Further, prerequisites for the start of test are that no
pretective function fault detector has picked up and
thatthe éonditions for reclose (circuit breaker ready,
AR notiblocked) are fulfilled.

ﬁ 43000cB TEST
@ TRIP-CLOSE CYCLE

d[4304B cB TEST
L123 WITH BARN2

CB CLOSED N

Beginning of the block “Circuit breaker test,
TRIP-CLOSE cycle”

Carry out three-pole test cycle of circuit breaker?
Confirm with J/Y”—key or abort with page-on key 1

Confirm with J/Y” —key that circuit breaker is closed or
abort with page-on key 1

After confirmatiomyby the” operator that the circuit
breaker is closed, theytest cycle proceeds. If, how-
ever, the €ircuit” breaker auxiliary contact is pro-
grammed to e connected to a binary input, the
relay rejects the'test as long the auxiliary contact

indicates that the circuit breaker is not closed, eveniif
the operator has confirmed that it is. Only when the
auxiliary contact is not marshalled to a binary input,
will the relay consider the operator confirmation
valid.
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6.7.6.2 Live tripping of the circuit breaker -- address block 44

To check the tripping circuits, the circuit breaker can
be tripped by 7SJ512 independently of whether an
auto-reclosure will occur or not. However, this test
can also be made with an external auto-reclose
relay.

If the circuit breaker auxiliary contacts advise the
relay, through a binary input, of the circuit breaker
position, the test can only be started when the circuit
breaker is closed. This additional security feature
should not be omitted when an external auto-re-
close relay is present.

During configuration of the relay (Section 5.5.2) it
has been advised whether the circuit breaker auxil-
iary contact is connected via a binary input or not. If
the auxiliary contact is not marshalled to a binary in-
put, the relay will carry out a test without polling the
circuit breaker position.

/,\ DANGER!

If an external auto-reclosure device is
used, then a successfully started test
cycle may lead to closing of the circuit
breaker!

Initiation of the test can be givendtom the operator
keyboard or from the front operator ihterface. A co-
deword input is necessary. The procedure is started
with address 4400 which can be,reached by direct
dialling DA 4 4 0 0 E or by pagipg with { or ||. Page
to address 4404 with the T key.

Prerequisite for startingythe test is that no protection
function of the relay be picked up.

=>
=
=

ool

Q
w
H
=

ST

A4 40an

T H

Q
w
H

RIP
POLE ?

o

el

=

=
1

Beginninggofthe block “trip circuit breaker”

Trip circuit breaker three-pole? Confirm with J/Y”— key
er abort with page-on key 1

Confirm with J/Y” —key that circuit breaker is closed or
abort with page-on key 1

After confirmation by the operator thatythe circuit
breaker is closed, the test cycleproceeds. If, howev-
er, the circuit breaker auxiliaryy,contact is pro-
grammed to be connected te a binary input, the
relay rejects the test as,long the auxiliary contact

indicates that the circuit breaker is not closed, eveniif
the operator has confirmed that it is. Only when the
auxiliary contact is not marshalled to a binary input,
will the relay consider the operator confirmation
valid.
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6.7.7 Starting a test fault record — address block 49

A fault record can be started using the operating
panel or via the operating interface. Starting a test
fault record is also possible via a binary input pro-
vided this is accordingly allocated (FNo 4 “>Start
FltRec”).

The configuration parameters as set in address
block 74 are decisive for this fault recording (refer to
Section 5.3.4): address 7431 concerns triggering via
binary input, address 7432 triggering via the operat-
ing keyboard or via the operating interface. The pre-
trigger time was set under address 7411.

Scanning a test fault record is especially interesting
for use on cables and long overhead lines Where
considerable inrush currents can be produced by
charging of the line capacitances as well aston pow-
er transformers. The fault record is triggered via a
binary input at the instant of the breaker closing
command.

Manual starting of a fault reeerd can'be carried out in
address block 49, whichsean be,reached by paging
with { or ||, or by direct dialling with DA 4900 E.
The start address is«eached with 1:

T2 900B TEST
JlFavrLT RECORDING

M4 9010 FAULT REC.
START 2

SUCCESSFUL

Beginning of block “Test fault recording”
page on with § to'address 4901

Start fault recording? Confirm with ‘J/Y” —key or abort
withypage-on key 1

The'relay acknowledges successful completion of the
testfrecording
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6.8 Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection functions have been pro-
grammed in the configuration parameters (address
blocks 78 and 79, refer to Section 5.4) and all de-
sired protection functions have been switched ON.

The counters for circuit breaker operation statistics
should be erased (address block 82, refer to Section
6.5.2).

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, it is
possible that the measured values for the quiescent
state of the relay can be displayed (see below).
These values has been chosen during configuration
(refer to Section 5.3.2) under the addresses 7105
and 7106.

Stored indications on the front plate should be reset
by pressing the push-button “RESET LED” on the

front so that from then on only real faults are indiz
cated. From that moment the measured valués of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front will light up
(exceptthe “Blocked” —LED); thus, a LED test is per-
formed at the same time.

Check that the module is properlyginserted. The
green LED must be on on the front;the red LED must
not be on.

Close housing cover.

All terminal screws — even those not in use — must
be tightened.

If a test switch is available, then this must be in the
operating pasition

The prateetion telay is now ready for operation.
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7  Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

If the device is equipped with a back-up battery for
saving of stored annunciations and the internal time
clock, the battery should be replaced after at most
10 years of operation (refer to Section 7.2). This rec-
ommendation is valid independent on whether the
battery has been discharged by occasional supply
voltage failures or not.

As the protection is almost completely self-moni-
tored, from the measuring inputs to the command
output relays, hardware and software faults are au-
tomatically annunciated. This ensures the high avail-
ability of the relay and allows a more corrective rath-
er than preventive maintenance strategy. Tests at
short intervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault”. If there is a fault detected in the external mea-
suring circuits, generally an alarm is given only.

Recognized software faults cause the proeessor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. Aftheyfault is
still present after three restart attempts’the protec-
tive system will switch itself out of gervice'and indi-
cate this condition by the red LED “Blocked” on the
front plate. Drop-off of the availability relay signals
“equipment fault”.

The reaction to defects apdtindieations given by the
relay can be individually, andjin chronological se-
quence read off as operational annunciations under
the address 5100, for defett diagnosis (refer to Sec-
tion 6.4.2).

If the relaydis cannected to a local substation auto-
mation system (LSA), defect indications will also be
transferred via the'serial interface to the central con-
trol system.

/_u\ Warning

Ensure that the connection modules are not
damaged when removing or inserting the
device modules! Hazardous voltages may
occur when the heavy current plugs are
damaaed!

71 Routine checks

Routine checks of characteristics or pick-up'values
are not necessary as they form part of the continu-
ously supervised firmware programs. Tihe planned
maintenance intervals for checking and mainte-
nance of the plant can be used tefperform operation-
al testing of the protection‘equipmient. This mainte-
nance serves mainly fop@hecking the interfaces of
the unit, i.e. the coupling avithsthe plant. The follow-
ing procedure is recommended:

— Read-out of operational values (address block
57) and comparison with the actual values for
checking thetanalog interfaces.

— Simulation of an internal short-circuit with 4 x I for
cheeking the analog input at high currents.

/_v\ Warning

Hazardous voltages may be present on
all circuits and components connected
with the supply voltage or with the meas-
uring and test quantities!

A Caution!

Test currents larger than 4 times |y may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

— Circuit breaker trip circuits are tested by actual
live tripping. Respective notes are given in Sec-
tion 6.7.6.
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7.2 Replacing the clock module

The device annunciations are stored in NV—-RAMSs.
The back-up battery should have been inserted so
that they are retained even with a longer failure of the
d.c. supply voltage. The back-up battery is also re-
quired for the internal system clock with calender to
continue in the event of a power supply failure. The
battery and clock are combined in the clock module.

The clock module should be replaced at the latest
after 10 years of operation.

Recommended clock module:
— DALLAS

DS 1386 — 32K

RAMified TIMEKEEPER

The module is located on the CPU cart. The com-
plete draw-out module must be removed from the
housing in order to replace the clock module.

The procedure when replacing the battery is de-
scribed below.

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

— Read out device annunciations, i.e. all addresses
which commence with 5 (5000 onwards). Thislis
carried out most convenient using the front'‘oper-
ating interface and a personal computer withythe
DIGSI® protection data processing’program;the
information is thus stored in the PGt

Note: All configuration data and settings'of the de-
vice are stored in EEPROMg protected against
switching off of the power supply. They are stored
independent of the clock smicdule. They are, there-
fore, neither lost when thé clock module is re-
placed nor when the device®is operated without a
clock module.

/_u\ Warning

Hazardous voltages may be present in
the, device even after disconnection of
the'supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

— Loosen the basic module using the pulling aids
provided at the top and bottom. (Figure 7.3)t

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PCBiracks or the
connecting pins of the moddles must be
avoided under all circumstances by pre-
viously touching ansearthed metal sur-
face.

— Pull out basic module and plaee onto the conduc-
tive surface.

— Get access to the CRU board.

— Pull out Gsed clock' module from the socket ac-
cording to'kigure 7.1; do not place on the con-
ductivessurface!

— Insertdthe, prepared new clock module into the
sacket; observe correct mounting position.

= Remount CPU board to the draw-out module.

— Insert draw-out module into the housing; ensure
that the releasing lever is pushed fully to the right
before the module is pressed in.

— Firmly push in the module using the releasing le-
ver. (Figure 7.3).

/_I\ Warning

The discharged battery contains Lithi-
um. It must only be disposed off in line
with the applicable regulations!

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
of explosion!

— Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can
now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the back-up battery has thus
been completed.
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—

¥

~—{

Clock module
on multi-pin socket

&
7.3 Fault tracinK&\

If the protective device indicatés a defect, the follow-
ing procedure is sug i

If none of the ont plate ofthe module is

on, then ch

— Has the ulebeen properly pushed in and
locked?

— Is the ON/@FF switch on the front plate in the ON
position ® ?

e auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
o the correct terminals (General diagrams in Ap-
pendix A)?

LT

Figure 7.1  Position of the clock module @

— Has the mini-fuse in the power supply section
blown (see Figure 7.2)? If appropriate, replace the
fuse according to Section 7.3.1.

If the red fault indicator “Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the ON/OFF switch in the front plate offand on again.
This, however, results in loss of fault data and mes-
sages if the clock module is not operative, and, if a
parameterizing process has not yet been com-
pleted, the last parameters are not stored.
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7.3.1 Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure — Pull out basic module and place onto the conduc-
that the rated value, time lag (medium slow) and tive surface.
code letters are correct. (Figure 7.2).
— Remove blown fuse from the holder (Figure 7.2)
— Prepare area of work: provide conductive surface

for the basic module. — Fit new fuse into the holder (Figure 7.2).
— Open housing cover. — Insert basic module into the housings’ensure that
the releasing lever is pushed fuly tothe right be-
fore the module is pressed ima(Figure 7.3).
A Warning
- — Firmly push in the module,using/the releasing le-
Hazardous voltages may be present in ver. (Figure 7.3).

the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

— Close housing coyer.

Switch on the devicetagain. If a power supply failure

i i ) ] is still signalled, ‘a fault or short-circuit is present in

— Loosen the basic module using the pulling aids the internal peWer stipply. The device should be re-
provided at the top and bottom. (Figure 7.3). turned touthe factoty (see Chapter 8).

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PCB tracks or the
connecting pins of the modules must be
avoided under all circumstances by pre
viously touching an earthed metal sut-
face.

/_/—

Rear view ongthe‘temoved
basic module

[ Mini-fuse of the power supply;

/ medium slow (M)

rated
/ at UHN/V_ value

24/48 2 A/E
60/110/125 1,6 AJE
220/250 1A/G

———~__—

Figure 7.2  Mini-fuse of the power supply
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7SJ512 V3 Maintenance and fault tracing

Removing the basic module: %

— Loosen the basic module using the pulling
aids provided at the top and bottom,

— Pull out basic module and place onto con-
ductive surface.

Inserting the basic module:

— Push releasing lever fully to the ri
— Insert module,
— Firmly push in the module using th

releasing lever.

View from above onto the 1/3 size

®® draw-out module with releasing lever

Figure 7.3 “Aid for removing and inserting basic module
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Repairs, Storage

8 Repairs

Repair of defective modules is not recommended at
all because specially selected electronic compo-
nents are used which must be handled in accor-
dance with the procedures required for Electrostati-
cally Endangered Components (EEC). Further-
more, special manufacturing techniques are neces-
sary for any work on the printed circuit boards in or-
der to do not damage the bath-soldered multi-layer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original trans-
port packaging for return. If alternative packing is
used, this must provide the degree of protection
against mechanical shock, as laid down in IEC
60255—-21—-1class 2and IEC 60255—-21—-2class 1.

Ifitis unavoidable to replace individual modules, it is
imperative that the standards related to the handling
of Electrostatically Endangered Components are
observed.

/_v\ Warning

Hazardous voltages may be present inthe
device even after disconnection of the'sup-
ply voltage or after removal of the module
from the housing (storage capacitors)!

1\ Caution!

Electrostatic dischargeg via the component
connections, the PCB tragks ar the connect-
ing pins of the modulesimust be avoided un-
der all circumstances'by previously touch-
ing an earthed metal“sarface. This applies
equally fofthe geplasement of removable
components,such@as EPROM or EEPROM
chips. For transpart and returning of individ-
ual modules electrostatic protective pack-
ing material must be used.

Components, and modules are not endangered as
long as théyaare installed within the relay.

Shouldjit become necessary to exchange any de-
viceormodule, the complete parameter assignment
should,be repeated. Respective notes are contained
imChapter 5 and 6.

9  Storage

Solid state protective relays shall be stored infdry
and clean rooms. The limit temperature range, for
storage of the relays or associated spare partsis
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 °Fto 180 °F.

The relative humidity must be withinlimits such that
neither condensation nor ice forms.

It is recommended to reducethé storage tempera-
ture tothe range +10 *Cto%35%€(50 "Ft0 95 °F);
this prevents from early ageing\of the electrolytic ca-
pacitors which are containedsin the power supply.

For extended storage“periods, it is recommended
that the relay shouldbe connected to the auxiliary
voltage soutee for @ne or two days every other year,
in order to regenerate the electrolytic capacitors.
The samgis,valid before the relay is finally installed.
In extremetelimatic conditions (tropics) pre-warming
wouldithus be'achieved and condensation avoided.

Before initial energization with supply voltage, the
relay 'shall be situated in the operating area for at
leastgtwo hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.
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TxD
MT
L 4

6C3
6C4

6C1
6C2
FLUSH AND SURFACE MOUNTING CASE WITH V.24 DATA LI

Einbau- und Aufbaugeh&use mit V.24 -Schnittstelle
7SJ512% —**A*x* _*BAQ/

S
L

L 4

RxD
MR

igure A.6 General diagram 7SJ512x—kxxk—0/2Bxx without directional determination, with V.24
(RS232C) interface (sheet 3 of 3)
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TxD
MT
L 4

6C3
6C4

6C1
6C2
FLUSH AND SURFACE MOUNTING CASE WITH V.24 DATA LI

Einbau- und Aufbaugeh&use mit V.24 -Schnittstelle
7SJ512% —**A*x* _*BAQ/

S
L

L 4

RxD
MR

igure A.12  General diagram 7SJ512x—*kkx—1/3Bxx with directional determination, with V.24
(RS232C) interface (sheet 3 of 3)
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Appendix

B C.T. and V.T. circuits — connection examples

/ ./. / Surface mounting case

Flush mounting/cubicle installation '

[act

4(:?'5

X L .
2! 3C1 — acz2| 6
3, \ 2C1 pr— 2C21 .7

Lt A 4 1C1 3 1C2
= ' , — !

L1 L2 L3

Figure B.1 Connections to three current trans
cuit, suitable for all systems

®u

Y v Y i_ 789512

L 4

rface mounting case

C)(b
xS
DIV

5 wCstar-point (residual current

\ . Flush mounting/cubicle installation —!
1 4C1 4c;| 5
; . 0

2, 3C1 — 3c2| .6
3 , 2C1 — oc2, |7
L - 4 1C AN
- ! . — :
S B
| 784512 N
2 L3 i i i i i

C)O

% 4
o
Q

) — standard cir-

re B.2 Connections to two current transformers, only for isolated or compensated systems
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/ /’ / Surface mounting case ) ) O
I_ Flush mounting/cubicle installation —I
1 I:C1 4C—2| 5
; . 0 S
2! 3CA i 3C2 '6
' '
« . 3 2C1 2c2, |7
| - L ! !
" IE
o] s 8I ' 102 — 1c1) |4 @
' I— - - - - J '

tl— I_ ) 7SJ512- ) ) ) J

||, Important!  Cable shield must be earthed
at the side facing the cable!

o
— Note: If the current polarity is changed under
N .
addrgss 1101), this chgnges also the
- polarity of the current input Ig!
Figure B.3  Connections to three current transforme idual current fed from particular summation
c.t., preferably for effectively earthed or sistance earthed systems

Q

//./ Surjacemo _ _
. /cubicle installation '
acel |s
3c2| .6
)
2C2| 7
il ic1: |4
ll '
1A1 17
. S B

' highly sensitive earth fault detection

||' Important!  Cable shield must be earthed
at the side facing the cable!

Note: If the current polarity is changed under
address 1101), this changes also the
polarity of the current inputs Ig and Igg!

AAE

Figure B.4 Example for connections to two different summation c.t.s
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//./ Surface mounting case

. Flush mounting/cubicle installation

1| lac — acol |5
2! 3C1 — 3c2| s
) )
3 2C1 — oc2| .7
K k
|
(L | 4I +1Ct = 1c2' |8
i ; — '
18| 1A2 é 11l 117
—
) |— - - - - —I )
| 78J512 N

||, Important!  Cable shield must be earthed
at the side facing the cable!

Note: If the current polarity is changed under
address 1101), this changes also the
polarity of the current input Igg!

AN

Figure B.5 Connections to three current transformers with star-point (residual current) — additional
summation c.t. for highly sensitive earth fatilt detection, suitable for all systems

/ /. / Surface mounting case
!_ Flushnounting/cubicle installation _!
1 I701 - 40;I 5
U '
2 3C1 i 3C2 6
U '
3 201 — 2c2| 7
K k
4 v1CA1 1C2!
o ! . — 2 e
18] 1A2 lee 11l 17
| . L
' |— - - - - —I '
|_ 78J512 _I

||' Important!  Cable shield must be earthed
at the side facing the cable!

Note: If the current polarity is changed under
address 1101), this changes also the
polarity of the current input Igg!

z)a17%

Figure B.6 Connections to two current transformers — additional summation c.t. for highly sensitive
earth fault detection, only for isolated or compensated systems
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. L1
Py Lo Bus
r
. L3 ba

Surface mounting case

-II 19 ]
- '/’ i (g N F ! Flush mounting/cubicle installation !

20 [2a4 — 2A3
1 4C1 4C2 '5
c — g
2 ' ' 6
. 3CH — 3C? |
3 7
| 201 — 52|
K k
4, = 8
'|I ) | 1c1 = ic2 '
lgg
18] 1 1A2 A1 1 17
_
. L 4 ) _ .
| 78d512 ]

Note: Ifthe current polarity is changed under
address 1101), this changes also the

||, Important!  Cable shield must be earthed
polarity of the current input Igg!

at the side facing the cable!

Figure B.7 Connections to three current transformerswith star-point (residual current) — additional
summation c.t. and open-delta v.t. for highly Sefisitive earth fault detection

¢ L1
® Lo Bus
° L3 bar
i
I:I_E_El__l | Iiur_face mounting case _ . . _I
24 '
Flush mounti_ng/cubicl_e instaIIaEion
/_ _/_ / 21! |_3A1 — 3A:I '
22I 3A3 —— 3A4 X
23| | 2at — 2A2
1) \ 4C1 P— 4C2, 5
2 3CH1 P 3C2 ' 6
3 I 2C1 pr— 202I . 7
| \ |k 4 i_101 — 103 8
Y ‘ ‘ |_ i 7SJ;1_2 -_ -_ i J
L1 L2 L3

Figure B.8 Connections to three current transformers and three voltage transformers — standard con-
nection with directional determination (7SJ512x—xxxk—1x), suitable for all systems
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¢ L1
Bus
® L2
bar
L L3
Surface mounting case
I|I I_ _I
| 19! '
Ll—L‘—‘ e |EU§h mounting/cubicle installation
n 20
— 284 — 283 .
]
24! ] ) !
/' '/'/ 21
. 3A1 - 3A2. ,
22 3A3 A4
— 3
23 ' 2A1 2A2"
.
1 '5
4C1 — 402,
2 6
, 3C1 — 302 \
3 7
2¢1 — 202
K k ! !
4 iC1 = 1C2, 8
- ' 10 — =
{75 2 1]
Y ‘ ‘ L _ 78512 ]

L1 L2 L3

Figure B.9

Connections to three currentstransformers and three voltage transformers with open-delta
windings (e—n) — optimum pregcision for directional determination (7SJ512x —kkikk—1x%),

suitable for all systems
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Figure B.10 Connegetions®o three current transformers and three voltage transformers with open-delta
windings (é=-n) — additional summation c.t.for highly sensitive earth fault detection and di-
rectionalearth fault discrimination — optimum precision for directional determination
(7SJ592% — xkkkx —1x), suitable for all systems
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Figure B.11  Connections to two current transformers and two voltage transformers with directional de-
termination (7SJ512x —xxxkx—1x), only fogiSelated or compensated systems

— L1
° Lo Bus
bar
P L3
E—
—l |2 Surface mounting case
—— — = = = = = —I
! Flush_mounting/cubicle installation !
21 24
/_ _/_ / 3A1 P— 3A2
22" 3A3 3A4 X
L
) )
23 2A1 2A2
T L '
1 \_4CiH p— 4C2, 5
) )
2 1 2 6
8¢ — 8C
) )
3 2C1 2C2 7
© — c
K k
4
'II L | i 1CH —— 1C2.4 8
Important!  If only 2 v.t.s are avail- . |_ - - - J '
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Figure B.12 Connections to three current transformers and two voltage transformers with directional de-
termination (7SJ512x —*xxkx—1x), only for isolated or compensated systems

204

C53000-G1176-C102



7SJ512 V3 Appendix

C Tables Q

Table C.1 ANNUNCIatioNs fO LS A . .. o 206

Table C.2 Annunciations for PC, LC—display, and binary inputs/outputs .. & ............. 211

Table C.3 Reference table for functional parameters (address blocks 1@ .................. 217

Table C.4 Tests and commissioning aids (address blocks 40 tc@Q ...................... 230

Table C.5 Annunciations, measured values, etc. (add@!o t059) ... 231
Reference table for configuration param(&d

Table C.6 ress blocks 60t079) ............... 233

Table C.7 Operational device control facili @s blocks 80t089) ............ .. ... L. 241

NOTE: The following tables I'§t all datay which are available in the maximum complement of the device.
Dependent on the ordered mo ose data may be present which are valid for the individual version.

N\
&

NOTE: The actual t e attached to the purchased relay.
L 4

C53000-G1176-C102 205



7SJ512 v3

Appendix

Annunciations 738J512 for LSA (DIN 19244 and according VDEW/ZVET)

- Function number of annunciation
- Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation

FNo.
Op/Ft

C)O

v Annunciation with Value
M Measurand PS
LSA No.- Number of annunciation for former LSA (DIN 19244)
according to VDEW/ZVETI:
CA - Compatible Annunciation
GI - Annunciation for General Interrogation
BT - Binary Trace for fault recordings
Typ - Function type (p: according to the configured "Functi ype'")
Inf - Information number @
Ann W/ZVEI
FNo Meaning C I|BT|Typ|Inf
11|>User defined annunciation 1 GI|BT p| 27
12|>User defined annunciation 2 GI|BT p| 28
13|>User defined annunciation 3 GI|BT p| 29
14|>User defined annunciation 4 GI|BT p| 30
51|Device operative / healthy GI 135| 81
52 |Any protection operative GI p| 18
55|Re-start of processor system P 4
56[Initial start of processor system P 5
59[Real time response to LSA
60 |LED Reset p| 19
62 |Test mode CG CA|GI pl| 21
63| PC operation via system inte @ CG 135| 83
95 |Parameters are being set CG 11|CA|GI p| 22
96 |Parameter set A is active CG CA|GI p| 23
97 |Parameter set B is active CG CA|GI p| 24
98 |Parameter set C is active CG CA|GI p| 25
99 |Parameter set D is active CG CA|GI p| 26
110 [Annunciations lost (buf rflow) o 9 135(130
112 |Annunciations for L3A st C 10 135|131
113 |Fault tag lost BT|135(136
140 |General internal faj :?hgpf device CG CA|GI | 47
143 |Failure of inter VDC power supply|CG 97 GI 135(163
144 |Failure of intern 5 C power supply [CG 98 GI 135(164
145|Failure of inte 1 DC power supply [CG 99 GI 135(165
150 |Failure in I/0 module CG 101 GI 135|170
154 |Failure in t odule CG 100|CA|GI pl 36
160 |Common alarm CG CA|GI pl| 46
161 |Measured 1 supervision of currents |CG CA|GI el 32
162 |Failuregr C e summation supervision |[CG 104 GI 135(182
163 |Failuxé: r t symmetry supervision CG 107 GI 135(183
164 |Measu al supervision of voltages |CG CA|GI el 33
165|Failure® age sum superv. (ph-e) CG 105 GI 135(184
167 |Failure: ltage symmetry supervision CG 108 GI 135|186
171 |Failure: Phase sequence supervision CG 111|CA|GI p| 35
173 |Failureg; Current sum superv. (IEE) CG 106 GI 135]190
204 |Fault recording initiated via bin.input BT|135(204
205 1t recording initiated via keyboard BT|135(205
206 t recording initiated via PC interf BT|135(206
ult in the power system CG 2 135]231
event w. consecutive no. C 135]232
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Ann. |LSA VDEW/ZVE
FNo. | Meaning Op|Ft|No. CAIGI BT |T
303|E/Flt.detection in isol/comp.network 33
501 [General fault detection of device 1 151
502 |General drop-off of device 150152
511 |General trip of device 150|161
516|General trip for fault in forward dir. pl 74
517 |General trip for fault in reverse dir. el 75
521 |Interrupted current: Phase L1(I/In) 1501171
522 |Interrupted current: Phase L2(I/In) 1501172
523 |Interrupted current: Phase L3(I/In) 150(173
561 |Circuit breaker manually closed (pulse) 150|211
601 |[Current in phase IL1 [%] = 134|133
602 [Current in phase IL2 [%] = 134133
603 |[Current in phase IL3 [%] = 1341133
604 |IE[%]= 134133
621 |ULLlE [%]= 134133
622 |UL2E [%]= CA 1341133
623 |UL3E [%]= 134133
627 |UE[%]= 134133
641 |Active power Pa [%] = 1341133
0642 |Reactive power Pr [%] = M 1341133
644 [Frequency f [%] = M 134]133
045 |Apparent power S[%]= M 134|133
713|IEEw[%]LSA M 134133
714 | IEEb[%]LSA M 134|133
900 | Power factor cos phi[%] M
901 | Power factor cos phi M 134133
1174 |Circuit breaker test in .6 CG 21 GI 151 74
1181 |Circuit breaker test: ralgtrip C 110 151| 81
1201 |>Block UE stage of s ve E/F prot. |CG 41 GI 151|101
1202 |>Block IEE>> stage sit. E/F prot.|CG 42 GI 1511102
1203 |>Block IEE> stage it. E/F prot. [CG 43 GI 151103
1204 |>Block IEEp stage sit. E/F prot. |CG 44 GI 1511104
1205 |>Earth fault detect: switch on CG GI 151(105
1206 |>Earth fault detect] switch off CG GI 151|106
1211 |Earth fault det switched off CG 95 GI 151|111
1212 |Earth fault detectign active CG GI 151|112
1213 |Fault detecti ensitive E/F prot. CG|125 BT[(151(113
1214 |Trip by sensfti E/F protection Cc |141 BT|151|114
1215|Earth f1 . by displacement voltage CG|137 151|115
1216 |Time for ement voltage expired C |139 151|116
1217 |Trip by s ement voltage stage C |140 151|117
1218 |Magnitu of) earth current V|[255 151|118
1219 |Activ nent of earth current V|253 1511119
1220 |Reac omponent of earth current V|254 1511120
1221 1 etec. of sensitive IEE>> stage CG|128 151|121
1222 fTi of "sensitive IEE>> stage expired C |131 151|122
122 i sensitive IEE>> stage C |134 151|123
12 detec. of sensitive IEE> stage CG|129 151|124
1225104 of sensitive IEE> stage expired C 132 151|125
1226 by sensitive IEE> stage C |135 151|126
1227 |Fault detec. of sensitive IEEp stage CG|130 1511127
12284/ Time of sensitive IEEp stage expired C |133 151|128
1229 |Trip by sensitive IEEp stage C |136 1511129
271|Earth fault in isol./comp. net detected|CG 3
72 |Earth fault (isol./comp.) L1 detected CG 89 |CA|GI pl| 48
1273 |Earth fault (isol./comp.) L2 detected CG 90(CcA|GI el 49
1274 [Earth fault (isol./comp.) L3 detected CG 91(CcA|GI pl| 50
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Ann. [LSA VDEW/ZVEI
FNo.| Meaning Op|Ft|No. [CA|GI|BT|Typ|Inf
1276 |Earth fault (isol./comp.) forward dir. |CG 92 |CcAa|GI pl 51
1277 |Earth fault (isol./comp.) reverse dir. |CG 93|CcA|GI pl 52
1451 |Breaker fail protection is switched off|CG 56 GI 166(151
1455 |Breaker failure fault detection C (227 BT|166(155
1471 |Trip by breaker failure protection C |228]|cCA BT o| 85
1511 |Thermal overload prot. is switched off |[CG 60 GI 1674 11
1512 |Thermal overload protection is blocked |[CG 61 GI 67012
1515|Thermal overload prot.: Current warning|CG 62 GI 168 15
1516 |Thermal overload prot.: Thermal warning|CG 63 GI 1%7| 16
1521 |Thermal overload protection trip C 64 BTPL67| 21
1721 |>0Overcurrent protection:block stage I>>|CG 31 GT 60 1
1722 |>0Overcurrent protection:block stage I> |[CG 33 GT 60 2
1723 |>0Overcurrent protection:block stage Ip |[CG 35 GI 60 3
1724 |>0Overcurrent protec.: block stage IE>> |[CG 32 GI 60 4
1725 |>0Overcurrent protection:block stage IE>|CG 34 GI 60 5
1726 |>0Overcurrent protection:block stage IEp|CG 36 GI 60 6
1751 |Overcurrent prot. phase is switched off|CG 50 GI 60| 21
1756|0/C protection earth is switched off CG 51 GI 60| 26
1761 |General fault detection O/C CG | T44/|CA|[GI|BT p| 84
1762|0/C fault detection phase L1 CGL45|CA|GI|BT p| 64
1763|0/C fault detection phase L2 CG|146|CA|GI|BT p| 65
1764|0/C fault detection phase L3 CGl147|CA|GI|BT p| 66
1765|0/C fault detection earth €G|148|CA|GI|BT pl| 67
1771(0/C fault detection L1 only C |161 60| 31
1772(0/C fault detection L1-E C |162 60| 32
1773|0/C fault detection L2 only C |163 60| 33
1774 (0/C fault detection L2-E C |164 60| 34
1775(0/C fault detection L1-L2 C |165 60| 35
1776 |(0/C fault detection L1-L2-E C |166 60| 36
1777|0/C fault detection L3 only C |167 60| 37
1778 (0/C fault detection L3-E C [1le68 60| 38
1779(0/C fault detection L1-L3 C [169 60| 39
1780(0/C fault detection L1-L3+4E c (170 60| 40
1781|0/C fault detection L2-L3 c (171 60| 41
1782 (0/C fault detection L2-Z3-E c [172 60| 42
1783 [0/C fault detection 1-L2-1L3 c (173 60| 43
1784 (0/C fault detection LdIL2=13-E C [174 60| 44
1785|0/C fault detection,E only Cc |175 60| 45
1791(0/C general trip kecemmand C |1l49|cA BT p| 68
1801|0/C fault detectiémystage I>> phase L1 CG|191 60| 46
1802|0/C fault detect@ddn, sfage I>> phase L2 CG|192 60| 47
1803|0/C fault detectionistage I>> phase L3 CG|193 60| 48
1804 |0/C time TI>> jexpisred C |195 o0| 49
1805[0/C protectifngI»> phase trip C [198(ca BT pl| 91
1811|0/C fault@§detection stage I> phase L1 CG|151 60| 50
1812|0/C faudit detection stage I> phase L2 CG|152 60| 51
1813|0/C failt gdet@ction stage I> phase L3 CG|[153 60| 52
1814 (0/C timedTI>gexpired C [155 60| 53
1815|0/C protectdon I> phase trip C |158(ca BT pl| 90
1821|0/C fault“detection Ip phase L1 CG|181 60| 54
1822|0/C fault detection Ip phase L2 CG|182 60| 55
1823|0/C fault detection Ip phase L3 CG|183 60| 56
1824 [0gC time TIp expired C [185 60| 57
1825[0/€ protection Ip phase trip C (188 BT| 60| 58
1831 1O%€e\fault detection IE>> earth CG|[194 60| 59
1832[0%C time TIE>> expired C [196 60| 60
1833 |0/C protection IE>> earth trip Cc |199 BT| 60| 61
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Ann. [LSA VDEW/ZVETL

FNo.| Meaning Op|Ft|No. |CA|GI|BT|Typhinf
1834 (0/C fault detection IE> earth CG|[154 60 |} 62
1835|0/C time TIE> expired Cc |156 607 63
1836|0/C protection IE> earth trip C |159(ca BT pl|l 92
1837|0/C fault detection IEp earth CG|184 60| 64
1838(0/C time TIEp expired C [186 60| 65
1839|0/C protection IEp earth trip C (189 BT| 60| 66
1840 |Phase L1 blocked by inrush detection CG|17& 60101
1841 |Phase L2 blocked by inrush detection CG|177 60[102
1842 | Phase L3 blocked by inrush detection CG|17%78 60]103
1843 |Cross blocking by inrush detection CG|LV9 660|104
1844 >Change over pick-up value by bin. inp.|CG GI 60[111
2621 |>Block O/C I> directional stage phase CG 37 GI 63 1
2622 |>Block O/C Ip directional stage phase CG 38 GI 63 2
2623 |>Block O/C IE> directional stage earth |[CG 39 GI 63 3
2624 |>Block O/C IEp directional stage earth |CG 40 GI 63 4
2661 |0/C prot. fault detection I> phase L1 CG|201 63| 21
2662 |0/C prot. fault detection I> phase L2 €G|202 63| 22
2663 |0/C prot. fault detection I> phasegl3 CG|203 63| 23
2664 |Time for directional I> stage expixred C [205 63| 24
2665|Trip by directional O/C I> stage C 208 63| 25
2671|0/C prot. fault detection Ip phaSey,Ll CG|211 63| 31
2672 |0/C prot. fault detection Ip phase, L2 CG|212 63| 32
2673|0/C prot. fault detection Ip phase B3 CG|213 63| 33
2674 |Time for directional Ip stage(expiged C 215 63| 34
2675|Trip by directional O/C Ip stage Cc [218 63| 35
2681 |0/C prot. fault detection IES CG|204 63| 41
2682 |Time for directional IE> sitage)expired C |206 63| 42
2683 |Trip by directional O/€ TE> (siage C |209 63| 43
2684 |0/C prot. fault detegtion IEp CG|214 63| 44
2685 |Time for directional TEpP stage expired C [21e6 63| 45
2686 |Trip by directional "Q/LC “BEp stage C [219 63| 46
2701 |>AR: Switch on autogred@lose function CG GI 40 1
2702 |>AR: Switch off autosmkeclose function CG GI 40 2
2704 |>AR: Reset auto-recloske function C 74 40 4
2709 |>AR: Block delayed auto-reclose CG 73 GI 40 9
2781 |AR: Auto-recdose is)switched off CG 79

2782 |AR: Auto-reclése s switched on CG CA|GI pl 16
2783 |AR: Auto-reclosenis blocked CG 72 GI 40| 83
2784 |AR: Auto-keclese is not ready CG CA|GI p|130
2785|AR: Auto-reglose is dynamically blocked|C 225 40| 85
2787 |AR: Circ#ift b¥eaker not ready C 78 40| 87
2801 |AR: Autdrreclose in progress CG 224 GI 401101
2813 |RAR dead mimme after earth fault running|C 220 40(113
2814 |RAR dead g¢time after phase fault running|C 221 40(114
2833 |DAR dead/time after earth fault running|C 222 40(133
2834 y)pARdead time after phase fault running|C 223 40(134
2854 AR+ Clese command from auto-reclose C 229|CA BT pll128
2854 | Reclgse command after DAR C CA pl129
2863 1AR:4Definitive trip C 40163
6903 |>Block interm. E/F prot. CG 47 GI 152 1
6921 |Interm. E/F prot. is switched off CG 230 GI 152 10
6922/ Interm. E/F prot. is blocked CG 231 GI 152 11
6923 |Interm. E/F prot. is active CG 232 GI 152 12
6926 |Interm. E/F detection stage Iie> C 233 152 13
6927 |Interm. E/F detected CG 234 GI 152 14
0928 |Counter of det. times elapsed C 235 152 15
6929 |Interm. E/F: reset time running CG 236 GI 152| 16
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Ann. [LSA VDEW/ZVEI
FNo. | Meaning Op|Ft|No.|CA|GI|BT|Typ|Inf
6930 |Interm. E/F: trip c |237 152 170
6931 |Max RMS current value of fault = V]238 152 18
6932 [No. of detections by stage Iie>= V1239 152 19
L 4
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Annunciations 78J512 for PC, LC-display and binary inputs/outputs O

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
M : Measurand
E - Earth fault annunciation P
I0T - I: can be marshalled to binary input

O: can be marshalled to binary output (LED, sign lay)
T: can be marshalled to trip relay

FNo. |Abbreviation Meaning Op|Ft|E]|IOT
3[>Time Synchro|[>Time synchronization I0
4|>3Start FltRec|>Start fault recording C I0
5|>LED reset >Reset LED indicators I0
7 |>ParamSelec.1l|>Parameter set selection 1,0(wl No.8) I0
8| >ParamSelec.2|>Parameter set selection 2 ith No.7) I0

11|>Annunc. 1 >User defined annunciati CG I0T
12 [>Annunc. 2 >User defined annunciat CG I0T
13|>Annunc. 3 >User defined annunc i CG I0T
14 |>Annunc. 4 >User defined annunci 4 CG I0T
51 |Dev.operative|Device operative CG 0
56|Initial start|Initial start o essor system C
60 |LED reset LED Reset f& C
95| Param.running|Parameters are i et CG 0
96|Param. Set A |Parameter set A%ds active CG 0
97 |Param. Set B |Parameter se i Shactive CG 0
98| Param. Set C |Parameter s active CG )
99| Param. Set D t s active CG o)
100 |Wrong SW-vers re-version C
101 |Wrong dev. ID e identification C
110 [Annunc. lost s lost (buffer overflow) C
111 |Annu. PC lost i ions for PC lost C
115|Flt.Buff.Over unciation buffer overflow C
116|E/F Buff.Over r overflow E
120 |Oper.Ann.Inva nal annunciations invalid CG
121|Flt.Ann.Invad |Faultjannunciations invalid CG
122 |E/F.Prot Inv fault annunciations invalid CG
123 |Stat.Buff.:I tistic annunciation buffer invalid CG
124 |LED Buff. ED annunciation buffer invalid CG
129 |VDEW-Stat EW state invalid CG
135|Chs Err rror in check sum CG
136|Chs.A Exror Error in check sum for parameter set A |[CG
137|Chs.B Error in check sum for parameter set B |[CG
138 |Chs. r Error in check sum for parameter set C [CG
Error in check sum for parameter set D [CG
Failure of internal 15 VDC power supply|CG oT
Failure of internal 5 VDC power supply |CG oT
Failure of internal 0 VDC power supply |CG oT
Failure in I/0 module CG OT
Failure in the RKA module CG
159 |LSA disrupted|LSA (system interface) disrupted CG
1614I supervision|Measured value supervision of currents @)
162|Failure I Failure: Current summation supervision |CG oT
163 |Failure Isymm|Failure: Current symmetry supervision CG oT
64 |U supervision|Measured value supervision of voltages o)
165|Failure YUp-e|Failure: Voltage sum superv. (ph-e) CG oT
167|Failure Usymm|Failure: Voltage symmetry supervision CG oT

C53000-G1176-C102 211



7SJ512 v3

Appendix

FNo. |Abbreviation Meaning Op|Ft|E|IOT O
171|Fail.PhaseSeq|Failure: Phase sequence supervision CG oT
173|Fail.yI (IEE) |Failure: Current sum superv. (IEE) CG oT
203 |Flt.RecDatbDel |Fault recording data deleted C
204 |Flt.Rec.viaBI|Fault recording initiated wvia bin.input|C
205|F1lt.Rec.viaKB|Fault recording initiated via keyboard |C *
206 |Flt.Rec.viaPC|Fault recording initiated via PC interf|C
244|D Time= Diff. time of clock synchronism
301 |Syst.Flt Fault in the power system
302 |Fault Flt. event w. consecutive no.
303|E/F Det. E/Flt.det. in isol/comp.netw.

354 |>CB Aux.3p cl|>CB aux. contact:3poles closed (series) I0T
356 |>Manual Close|>Manual close I0T
501 [Device FltDet|General fault detection of device oT
502 |Dev. Drop-off|General drop-off of device
511 [Device Trip General trip of device oT
516|Dev.Trip forw|General trip for fault in forward C oT
517 |Dev.Trip rev. |General trip for fault in reverse C oT
521(IL1/In= Interrupted current: Phase L1 (I C
522 |IL2/In= Interrupted current: Phase C
523|IL3/In= Interrupted current: Phase C
545 (T-Drop Time from fault detection to -off
546 (T-Trip Time from fault detectio
561 |Manual Close |Circuit breaker manuall ed” (pulse) |C oT
563 |CB Alarm Supp|CB alarm suppressed oT
601 (IL1[%] = Current in phase IL1 [% M
602 |IL2[%] = Current in phase IL2 [% = M
603|IL3[%] = Current in phase IL3 M
c04|IE[%]= IE[%]= M
621 |UL1E[%]= UL1E [%]= M
622 |UL2E[%]= UL2E [%]= M
623 |UL3E[%]= UL3E [%]= M
627 |UE[%]= UE[%]= M
cdl|Pal%]= Active power ] = M
042 |Pr[%]= Reactive po (%] = M
644 |f [5]= Frequency f M
645|S[%]= Apparent [%$]= M
651 |IL1 = Current im phase ILl = M
652 |IL2 = Current@i ase IL2 = M
653[IL3 = Curre Nhase IL3 = M
654 |IEa = Op nal measurement: IEa= M
671 |UL1E= Vol e UL1E = M
\Y a L2E = M
Voltage UL3E = M
e UE= M
ive power Pa = M
eactive power Pr = M
parent power S= M
ea [mA] = M
Ier [mA] = M
Tea = M
Ter = M
Temperat. rise for warning and trip M
Temperature rise for phase L1 M
Temperature rise for phase L2 M
Temperature rise for phase L3 M
Power factor cos phi M
Number of trip commands issued M
Summated current tripped IL1/In M
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FNo. |Abbreviation Meaning Op|Ft|E @‘
P
1005 (yIL2/In= Summated current tripped IL2/In M
1006 (yIL3/In= Summated current tripped IL3/In M
1011 |AR 1lpole= No. of auto-reclose commands:1lp RAR M
1012 |AR 3pole= No. of auto-reclose commands:3p RAR M
1013 |DAR 3pol= No. of auto-reclose commands:3p DAR M N
1015(I11/In= Last trip current L1 IL1/In= M
1016(IL2/In= Last trip current L2 IL2/In=
1017(IL3/In Last trip current L3 IL3/In=
1156 |>CB Test >CB test start I0T
1174 |CB in Test Circuit breaker test in progress CG oT
1181 |CB Test Trip |Circuit breaker test: General tri C oT
1201 (>UE block >Block UE stage of sensitive E/ CG I0T
1202 | >IEE>> block |>Block IEE>> stage of sensit. E CG I0T
1203 |>IEE> block >Block IEE> stage of sensit. ot. |CG I0T
1204 |>IEEp block >Block IEEp stage of sensit rot CG I0T
1205(>E/F Det. on [>Earth fault detection swigch IO0T
1206 |(>E/F Det. off|>Earth fault detection swi off I0T
1211 |E/F Det. off |Earth fault detection s ed off CG oT
1212 |E/F Det.activ|Earth fault detectiom agt OT
1213 |E/F Fault Fault detection of s it E/F prot. oT
1214 |E/F Trip Trip by sensitive tection C OoT
1215|UE Fault Earth flt. det. acement voltage C oT
1216 |T-UE expired |Time for displa ltage expired C OoT
1217 |UE Trip Trip by displace t ltage stage OoT
1218 | IEE= Magnitude of e h rent C |E
1219 | IEEa= Active componen f earth current C |E
1220 | IEEr= Reactive com of earth current C |E
1221 |IEE>> Fault Fault detec. nsitive IEE>> stage C oT
1222 |T-IEE>> expir|Time of 51 IEE>> stage expired C OoT
1223 |IEE>> Trip Trip b sitive IEE>> stage OT
1224 |IEE> Fault Fault,d of sensitive IEE> stage C oT
1225 |T-IEE> expir |Time sitive IEE> stage expired C oT
1226 | IEE> Trip Trip itive IEE> stage oT
1227 |IEEp Fault Fau ec. of sensitive IEEp stage C oT
1228 |T-IEEp expir |Time ensitive IEEp stage expired C oT
1229 |IEEp Trip T sensitive IEEp stage oT
1271 |E/F Detectiom|E fault in isol./comp. net detected oT
1272 |E/F Detec. L fault (isol./comp.) L1 detected C |E| OT
1273 |E/F Detec th fault (isol./comp.) L2 detected C |E| OT
1274 |E/F Dete fault (isol./comp.) L3 detected C |E| OT
1276 |E/F forwa fault (isol./comp.) forward dir. C |E| OT
1277 |E/F rev fault (isol./comp.) reverse dir. C |E| OT
1401 |>B/F on >Switch on breaker fail protection I0T
1402 (>B/F >Switch off breaker fail protection I0T
1431 (>B/F t >ext. start breaker failure protection I0T
Breaker fail protection is switched off|CG oT
Breaker failure protection is active oT
Breaker failure fault detection CG OoT
Trip by breaker failure protection C oT
>Switch on thermal overload protection I0T
>Switch off thermal overload protection I0T
>Block thermal overload protection CG IOT
151100/L Prot. off|Thermal overload prot. is switched off |CG oT
1512]10/L blocked Thermal overload protection is blocked oT
513(0/L active Thermal overload protection is active oT
15(0/L Warn I Thermal overload prot.: Current warning|CG oT
1516|0/L Warn © Thermal overload prot.: Thermal warning|CG oT
1521|0/L Trip Thermal overload protection trip C oT
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FNo. |Abbreviation Meaning Op|Ft|E|IOT O
1701 ({>0/C Ph on >Switch on O/C protection phase I0T
1702 |(>0/C Ph off >Switch off O0/C protection phase I0T
1711|>0/C E on >Switch on overcurrent protection earth IO0T
1712|>0/C E off >Switch off overcurrent protec. earth I0T
1721 |>I>> block >Overcurrent protection:block stage I>>|CG I0T P
1722 |>I> block >0Overcurrent protection:block stage I> I0T
1723 |>Ip block >0Overcurrent protection:block stage Ip T
1724 [>IE>> block >0Overcurrent protec.: block stage IE>> |C T
1725[>IE> block >0Overcurrent protection:block stage IE> T
1726 |>IEp block >0Overcurrent protection:block stage IEp I0T
1751|0/C Ph off Overcurrent prot. phase is switched off oT
1753|0/C Ph active|Overcurrent prot. phase is active oT
1756|0/C E off 0/C protection earth is switched off oT
1758|0/C E active |0O/C protection earth is active oT
1761 [(0/C Gen.Fault|General fault detection 0/C OoT
1762 |Fault L1 0/C fault detection phase L1 oT
1763 |Fault L2 0/C fault detection phase L2 oT
1764 |Fault L3 0/C fault detection phase L3 oT
1765 |Fault E O/C fault detection earth OoT
1771 |Fault L1 0/C fault detection L1 only C
1772 |Fault L1E O0/C fault detection L1-E C
1773 |Fault L2 0/C fault detection L2 o C
1774 | Fault L2E 0/C fault detection L2- C
1775|Fault L12 0/C fault detection Ll—& C
1776 |Fault L12E 0/C fault detection L1-L2- C
1777 |Fault L3 0/C fault detection L3 y C
1778 |Fault L3E 0/C fault detection C
1779 |Fault L13 0/C fault detection C
1780 |Fault L13E 0/C fault detecgfon L -E C
1781 |Fault L23 0/C fault dete L2-13 C
1782 |Fault L23E 0/C fault detect L2-L3-E C
1783 |Fault L123 O/C fault det iop, L1-L2-13 cC
1784 |Fault L123E |0/C fault dexn L1-L2-L3-E c
1785 |Fault E 0/C fault detegction E only C
1791(0/C Gen.Trip |[O/C general command C OoT
1800|I>> Fault 0/C faul t ion stage I>> C oT
1801|I>> Fault L1 |O0/C faulti detection stage I>> phase Ll OoT
1802 [I>> Fault L2 [0O/C fa ection stage I>> phase L2 OoT
1803 (I>> Fault L3 [0/C fdul etection stage I>> phase L3 OoT
1804 [T-I>> expired|0O/ 1 TI>> expired C oT
1805|I>> Trip O/g,s‘gst tion I>> phase trip oT
1810|I> Fault detection stage I> C oT
1811 |I> Fault L1 O/C fault detection stage I> phase L1 oT
1812 |I> Fault L2 ult detection stage I> phase L2 oT
1813 |I> Fault L3 fault detection stage I> phase L3 oT
1814 |T-I> expi time TI> expired C oT
1815|I> Trip, C protection I> phase trip oT
1820|Ip Fa /C fault detection Ip C oT
1821 |Ip Fatiit L1l O/C fault detection Ip phase Ll oT
1822 |Ip Faul 0/C fault detection Ip phase L2 oT
1823 |Ip Fault O0/C fault detection Ip phase L3 oT
1824 |T-Ip expired |O/C time TIp expired C OT
1825|Ip Tri O/C protection Ip phase trip oT
1831 >> Fault 0/C fault detection IE>> earth C oT
E>> expir |0/C time TIE>> expired C oT
Trip 0/C protection IE>> earth trip oT
> Fault 0/C fault detection IE> earth C OoT
E> expired|0/C time TIE> expired C OoT
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FNo. |Abbreviation Meaning Op|Ft oT
1836 |IE> Trip 0/C protection IE> earth trip
1837 |IEp Fault O0/C fault detection IEp earth C T
1838 |T-IEp expired|0/C time TIEp expired C oT
1839 |IEp Trip 0/C protection IEp earth trip oT
1840 |Rush Block L1|Phase L1 blocked by inrush detection C oT
1841 |Rush Block L2|Phase L2 blocked by inrush detection C oT
1842 |Rush Block L3|Phase L3 blocked by inrush detection CG oT
1843 |Rush Crossbl. |Cross blocking by inrush detectio CG oT
1844 |>Param BI >Change over pick-up value by bin. . I0T
2621 |>I> Block dir|>Block O/C I> directional stage p CG I0T
2622 |>Ip Block dir|>Block O/C Ip directional stage CG I0T
2623 |>IE>Block dir|>Block O/C IE> directional stag p@ CG I0T
2624 |>IEpBlock dir|>Block O/C IEp directional stage h |CG I0T
2640 |forward dir. |Forward direction oT
2641 |reverse dir. |Reverse direction oT
2660 |I> Fault dir.|O/C prot. fault detection C oT
2661 |I> Flt dir.L1|0/C prot. fault detection hase L1 oT
2662 |I> Flt dir.L2|0/C prot. fault detecti hase L2 oT
2663 |I> Flt dir.L3|0/C prot. fault detegti phase L3 oT
2664 |T-I> dir.exp.|Time for directional S e expired C OoT
2665|I> dir. Trip |[Trip by directional O stage oT
2670 |Ip Fault dir.|O/C prot. fault n Ip C oT
2671|Ip Flt dir.L1|0O/C prot. fault tien Ip phase L1 oT
2672 |Ip Flt dir.L2|0/C prot. fault%'on Ip phase L2 oT
2673|Ip Flt dir.L3|0/C prot. faul e ion Ip phase L3 OoT
2674 |T-Ip dir.exp. |Time for direct al Ip stage expired C oT
2675|Ip dir. Trip |[Trip by dire 0/C Ip stage oT
2681 |IE>Fault dir.|0/C prot. fa tection IE> C oT
2682 |T-1IE> dir.exp|Time fo re nal IE> stage expired C oT
2683 |IE> dir. Trip|Trip b ctional O/C IE> stage OoT
2684 | IEpFault dir.|0O/C pxo ault detection IEp C OoT
2685 |T-IEp dir.exp|Time ectional IEp stage expired C oT
2686 |IEp dir. Trip|Trip ectional O/C IEp stage OT
2701 |>AR on >AR: on auto-reclose function I0oT
2702 |>AR off >AR ch off auto-reclose function IOT
2703 |>AR block > ck auto-reclose function I0oT
2704 |>AR reset eset auto-reclose function C I0T
2709 |>DAR block lock delayed auto-reclose CG I0T
>CB ready Circuit breaker ready for reclose I0T
Auto-reclose is switched off CG oT
Auto-reclose is blocked CG oT
Auto-reclose 1is not ready oT
Auto-reclose is dynamically blocked OoT
Circuit breaker not ready CG oT
Auto-reclose in progress oT
Action time for RAR is running oT
dead time after earth fault running oT
dead time after phase fault running oT
AR: Zone extension for rapid reclosing oT
AR: Action time for DAR is running oT
DAR dead time after earth fault running oT
2834 |DAR T-Ph run. |DAR dead time after phase fault running oT
2837.DAR Zone Rel. [AR: Zone extension for delayed reclose oT
2851|AR Close Cmd. [AR: Close command from auto-reclose C oT
853 |RAR Close Reclose command after RAR oT
54 |DAR Close Reclose command after DAR oT
2861 |AR T-Recl.run|AR: Reclaim time is running oT
2862 |AR successful |AR: Auto-reclose cycle successful oT
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FNo. |Abbreviation Meaning Op|Ft|E]|IOT O
2863 |Definit.Trip |AR: Definitive trip oT
6901 |>IEF on >Switch on interm. E/F prot. I0T
6902 |>IEF off >Switch off interm. E/F prot. IOT
6903 |>IEF block >Block interm. E/F prot. CG I0T
6921 |IEF OFF Interm. E/F prot. is switched off CG oT PN
6922 | IEF blocked Interm. E/F prot. is blocked CG oT
6923 |IEF enabled Interm. E/F prot. is active T
6924 |IIE Fault det|Interm. E/F detection stage Iie> T
6925|IIE stab.Flt.|Interm. E/F stab. detection T
6926 |IIE Fault det|Interm. E/F detection stage Iie>

6927 |Intermitt.EF |Interm. E/F detected oT
6928 |IEF Tsum exp.|Counter of det. times elapsed oT
6929 |IEF Tres run.|Interm. E/F: reset time running oT
6930 | IEF Trip Interm. E/F: trip C oT
6931 |Iie/In= Max RMS current value of fault = C

6932 |Nos.IIE= No. of detections by stage Iie>= C
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Reference Table for Functional Parameters 7SJ512

1000 PARAMETERS

C)O

1100 POWERSYSTEM DATA

1101 CT STARPNT

TOWARDS LINE [ ]
TOWARDS BUSBAR [ ]
1103 Un PRIMARY
min. 1
max. 400
1104 Un SECOND.
min. 100
max. 125
1105 In PRIMARY
min. 10
max. 50000
1109 VT DELTA
CONNECTED

NOT CONNECTED

——
[ —

1110 Uph/Udelta
min. 0.10
max. 9.99

1112 Ie/Iph

min. 0.001
max. 20.000
1114 IEE/IPH

min. 0.001
max. 20.000 4
T TRIP

min.

max. e

1135 T-CLOSE
min. 0.0

max. 32.0

1141

1150 4PHA
CLecC

TI

SE [
LOCKWISE [

[E——

\hing factor
tching factor

Current
Towards
Towards

transformer polarity
line
busbar

%
>

Primary
kv

Secondary rated voth
\Y

Primary ratedgcu
A
VT open windings connected ?
Connecte
t

Not conv&
Matchm tor

rated voltage

Uph/Udelta (sec.earth voltage)

Ie/Iph for earth current

Iee/Iph

Maximum close command duration
s

Minimum trip command duration
s

Direction of phase rotating field
clockwise
anti-clockwise

120Q.o/c PROT. PHASES

201 O/C PHASES
ON
OFF

——
e

0/C protection for phase faults
on
off

C53000-G1176-C102
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1202 I>> Pick-up value of the high-set stage I>>
min. 0.05 I/In
max. 25.00 e < ’
1203 T-I>> Trip time delay of the high-set stage I>>
min. 0.00 s
max. 60.00/ —_— P
1206 MEAS.REPET Measurement repetition
NO [ ] no
YES [ 1 yes \
1211 CHARACTER. Characteristic of the 0O/C stage Ip
NORMAL INVERSE [ ] Normal inverse
VERY INVERSE [ ] Very inverse
EXTREMELY INVERS [ ] Extremely inverse
USER CHARACTER. [ ] User characteristics
1212 I> Pick-up value of the overcur t stage I>
min. 0.05 I/In
max. 25.00 _—
1213 T-1I> Trip time delay of the current stage I>
min. 0.00 ]

max. 60.00/e _

1214 1Ip Pick-up value in&&ime 0/C stage Ip

min. 0.10 I/In
max. 4.00 _—

1215 T-Ip Trip time y erse time O/C stage Ip
min. 0.00 S

max. 10.00/e _

1216 RMS FORMAT RMS fo \o inverse time O/C protection
FUNDAMENTAL [ 1] %
[ ]

Funda
TRUE RMS True

1221 MAN.CLOSE Mar@lose
I>> UNDELAYED [ ] elayed
I>/Ip UNDELAYED [ > undelayed
INEFFECTIVE effective
1222 DIREC. I> Q erating direction of the dir. O/C I> stage
[ ]

FORWARDS Forwards

REVERSE Reverse
1223 @ Characteristic of the dir. O/C stage phase

] Normal inverse

] Very inverse

] Extremely inverse

] User characteristics

1224 T-I> DIREC Delay time T-I> of the dir. 0O/C stage
min. 0.0 s
mak. 60.00/e _—

1225 IREC Time multipl. T-Ip of the dir. inv. 0O/C stage
. 0.00 s
max. 10.00/« E—
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1500 O0/C PROT. EARTH
1501 O0/C EARTH 0/C protection for earth faults O
ON [ ] on
OFF [ 1 off
1502 IE>> Pick-up value of the high-set stage IE>>
min. 0.05 I/In P
max. 25.00 —_—

1503 T-IE>> Trip time delay of the hig e@ge IE>>
min. 0.00 S

max. 60.00/ —_—
1506 MEAS.REPET Measurement repetition
NO [ ]

no
YES [ 1 yes

1511 CHARACTER. Characteristic of t stage IEp

NORMAL INVERSE Normal inverse
VERY INVERSE Very inverse

s
USER CHARACTER. User characte t 1
LONG EARTH FAULT

[
[
EXTREMELY INVERS [
[
[
1512 IE> Pick-up O
min. 0.05 I/In
max. 25.00 S x

£
X
jat
=
o
3
o
'_l
<
'_l.
o]
<

the overcurrent stage IE>

1513 T-IE> Trip lay of the overcurrent stage IE>
min. 0.00 S
max. 60.00/« —

1514 IEp -up value inverse time O/C stage IEp
min. 0.10
max. 4.00

1515 T-IEp ip time delay inverse time O/C stage IEp

min. 0.00
max. 10.00/°g
1516 RMS FORMAT -- RMS format for inverse time O/C protection
FUNDAMEN [ 1 Fundamental
TRUE RMS [ 1] True rms

1521 MAN.CLOQE Manual close
IE>> D [ ] IE>> undelayed
T

IE>/ DELAY. [ ] IE>/IEp undelayed
IX E [ ] Ineffective
1522 DIREC% IE> Operating direction of the dir. O/C IE> stage
RWARDS [ 1] Forwards
VERSE [ 1 Reverse
1523 CHAR.DIREC Characteristic of the dir. 0O/C stage earth

Normal inverse

Very inverse
Extremely inverse
User characteristics
Long earth fault

.NORMAL INVERSE [
VERY INVERSE [
EXTREMELY INVERS [
USER CHARACTER. [
LONG EARTH FAULT [

[ S S W T
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1524

T-IE> DIRE

Time delay T-IE> of the dir. 0O/C stage O

L 4

min. 0.00 s
max. 60.00/ —_—
1525 T-IEp DIRE Time multipl. T-IEp of the dir. inv. O/C stageo
min. 0.00 s
max. 10.00/e _—
2000 INRUSH STABILIZATION %
2001 RUSH Inrush stabilization \
OFF [ ] off
ON [ ] on
2002 2nd HARMON Content of Ph current which ini%®iat blocking
min. 10 %
max. 45 —_—
2003 CROSSBLOCK Blocking all phase fault crossblock)
NO [ ] no
YES [ 1 yes
2004 T-RUSH Time limit of bloc ter pick-up
min. 0.10 ]
max. 60.00 _—

2500

2501

SPECIFIC CHARACTERISTICS

2600

2601

2602

2603

2604

2605

2606

CHARACTERISTIC 1 Charact@ curve 1

BIN-INPUT PARAMETERS

BE:

min.
max.

BE:

min.
max.

BE:
min
max

BE:
min

max.

min.

m

I>> Al
0.05 &/
25.00 — \

I> &‘Fernative
0.05 I

25.00
Ip Alternative
0.10 I/In

4.00 Q--~
IE>, Alternative
0 I/In

25. _—
IE> Alternative
0.0 I/In

25.00 _

P Alternative
0.10 I/In

4.00 _

Jox

(\'

pick-up

pick-up

pick-up

pick-up

pick-up

pick-up

value

value

value

value

value

value

high-set I>> stage

def. 0/C I> stage

inv. O0/C Ip stage

high-set IE>> stage

def. 0/C IE> stage

inv. 0/C IEp stage
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2607 BE: IEE>>

min. 0.003

max. 1.000 _—
2608 BE: IEE>

min. 0.003

max. 1.000 E—
2609 BE: IEEp

min. 0.003

max. 1.000 E—

Appendix
Alternative pick-up value high-set IEE>>

A G
Alternative pick-up value def. O/C IEZ@ge
A

Alternative pick-up value inv. 0O/C IEE@ stage
A

2700 THERMAL OVERLOAD PROT.

2701 THERMAL OL

OFF [ ]

ON [ ]
2702 K-FACTOR

min. 0.10

max. 4.00 e

2703 T-CONSTANT

min. 1.0

max. 999.9 _—
2704 ® WARN

min. 50

max. 100 E—

2705 I WARN
min. 0.10
max. 4.00

2706 O/L CALCUL
® MAX
©® MEAN
© FROM IMAX 4

State of thermal overl®ad otection

off
K-factor for the% erload protection

Time cons hermal overload protection

min

Thermal ning stage

Qnt warning stage
l%ulation method
eta max
eta mean

[ Theta from Imax

for thermal stages

2800 DELAYT IME&%:\ICIATIONS
1

2801 T—AnnunQ Delay time for 1lst user defined annunciation
min. s
max. —
’ahiit .2 Delay time for 2nd user defined annunciation
midh. 00 s
.410.00 —
nunc.3 Delay time for 3rd user defined annunciation
min. 0.00 s
prax. 10.00 E—
804 T-Annunc.4 Delay time for 4th user defined annunciation
min. 0.00 s
max. 10.00 E—
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2900 MEAS.VALUE SUPERVISION
2901 SYM.Uthres Symmetry threshold for voltage monitoring O
min. 10 \
max. 100 _—
2902 SYM.Fact.U Symmetry factor for voltage monitoring
min. 0.58 P
max. 0.95 _—
2903 SYM.Ithres Symmetry threshold for current moni i%
min. 0.10 I/In
max. 1.00 _—
2904 SYM.Fact.TI Symmetry factor for current moni i
min. 0.10
max. 0.95 _—
2905 SUM.Ithres Summation threshold for current nitoring
min. 0.05 I/In
max. 2.00 _—
2906 SUM.Fact.I Factor for current su i onitoring
min. 0.00
max. 0.95 _—
3000 EARTHFAULT DETECTION \
3001 EARTHFAULT High-sensitivi th fault protection
ALARM ONLY [ ] Alarm onl
ON [ 1 on
OFF [ 1 off
3002 CT ERR. Il Second ent I1 for max error angle of C.T.
min. 0.003 A
max. 1.600 _—
3003 CT ERR. F1 @ri@gle of C.T. at Il
min. 0.0 °
max. 5.0 ————“;bo
3004 CT ERR. I2 & nd. current I2 for max error angle of C.T.
min. 0.003
max. 1.600
3005 CT ERR. F2 Error angle of C.T. at I2
min. 0.0 °
max. 5.0
3006 Uph< Phase-earth voltage of faulted phase Uph<
min. 10 \Y
max. 100 E—
3007 Phase-earth voltage of healthy phases Uph>

Uph>

4

Displacement voltage level Ue>
\Y

222
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3011 T-E/F Duration of displacement voltage for E/F
min. 0.04 s
max. 320.00/e S

3012 T-UE Delay time T-UE of the UE> stage 0
min. 0.10 S

max. 320.00/e _

3013 IEE>> IEE>> stage of high-sensitivity E/F pf%t.

min. 0.003 A
max. 1.000 _—
3014 T-IEE>> Delay time T-IEE>> of the @\tage

min. 0.00 s
max. 320.00/e _

3015 IEE>> DIR. Dir. IEE>> stage of hiGh-sensitivity E/F prot.
FORWARDS [ ] Forwards
REVERSE [ ] Reverse
NON-DIRECTIONAL [ ] Non-directional

3016 CHARACTER. Charakteristig o sensitivity earth fault
NORMAL INVERSE Normal invers @

VERY INVERSE

[

[ Very inverse
EXTREMELY INVERS [

[

[

Extremely
User cha
Long eart a

USER CHARACTER.
LONG EARTH FAULT

3017 IEE> IEE> sta of high-sensitivity E/F prot.
min. 0.003 A
max. 1.000 —_—

3018 T-IEE> time T-IEE> of the IEE> stage

min. 0.00 s
max. 320.00/«
3019 IEEp stage of high-sensitivity E/F prot.

min. 0.003
max. 1.000

L
Q-~ Delay time T-IEEp of the IEEp stage

min. 0.00 s
max. 10.CK -

3020 T-IEEp

3022 IEE> DI Dir. IEE> stage of high-sensitivity E/F prot.
FORWARD [ 1] Forwards
REVER [ 1 Reverse
NON—@‘IONAL [ ] Non-directional
3023 . Operating direction of the IEE> or IEEp stage
i 003 A
.000 E—

3024 P CORR Correction angle for direc. determination
min. -45.0 °
prax. 45.0 _—
025 E/F MEAS. Measurement mode for direc. determination
COS PHI [ ] Cos phi
SIN PHI [ ] Sin phi
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3300
3301

3302

3303

3304

INTERMITT. EARTH-FAULT PROT
Intermittent earth fault protection O

INTERM.EF
OFF
ON

Iie>
min. 0.05
max. 25.00

T-det.ext.
min. 0.00
max. 10.00

T-sum det.
min. 0.00
max. 100.00

[ ] off
[ ] on

Pick-up value of interm. E/F stage
I/In

4
Extension time for earth fault detec\%
S

Sum of detection times 0@
S

3305 T-reset Reset time
min. 1 s
max. 600 _—
3306 Nos.det. No. of det. for start i E/F prot
min. 2
max. 10 E—
3400 AUTORECLOSE FUNCTION \
3401 AR FUNCT Auto-reclose n
ON [ 1 on
OFF [ 1 off
3402 AR BLO REV Auto-re S lock with reverse faults
NO [ 1 no
YES [ 1 yes
3403 MC BLOCK Au se block with manual close
YES [ ]‘ye
NO [ ]
3405 T-RECLAIM claim time after successful AR
min. 0.50 s

3406

3407

3424

3425

max. 320.00

T-BLOC
min
max
RAR T-ACT
min
m
—PHA
0.01

T-LOCK
min. . s
max. .OQ‘:ii.

C

OLock—out time after unsuccessful AR

Blocking duration with manual close
s

Rapid auto-reclose action time
s

Dead time after trip by phase fault stage
s

224
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3426 RAR T-EAR.
min. 0.01
max. 320.00

3443 DAR SHOT E
min. O
max. 9

3444 DAR SHOT P
min. O
max. 9

3445 DAR T-ACT.
min. 0.01
max. 320.00

3446 DAR T-EAR.
min. 0.01
max. 1800.00

3447 DAR T-PHA.
min. 0.01
max. 1800.00

Dead time after
S

Permissible DAR

Permissible DAR

S

Dead time after
S

Dead time after

3500 O/C PROT. PHASES AR

3503 RAR T-I>>
min. 0.00
max. 60.00/e

3513 RAR T-I>
min. 0.00
max. 60.00/e

3515 RAR T-Ip
min. 0.00
max. 10.00/e

3524 RAR T-I> D
min. 0.00

max. 60.%
3525 RAR

T-I
min. O.
max.

3526

3527 >Ip
W AR
WITHOUT AR
3528%RaR I>Ip D
WITH AR
WITHOUT AR

——

Trip tirr&wlay
s

Qtime delay
<:i‘5’25"n
Trip time delay

multiplier

S

Time multiplier
s

Delayed auto-reclose actio@

=

trip by earth fault stageo
shots after earth faul@

shots after phase faufcs

trip b¥gea fault stage

WQhase fault stage

of high-set I>> before RAR

of def. 0/C I> before RAR

of inv. O/C Ip before RAR

dir. def. 0/C I> before RAR

dir. inv. O/C Ip before RAR

High-set I>> for phase faults initiate RAR

With AR
Without AR

0/C I> or Ip for phase faults initiate RAR

With AR
Without AR

Dir. O/C I> or Ip for Ph faults initiate RAR

With AR
Without AR
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3529

3533

3543

3545

3554

3555

3556

3557

3558

RAR I>> Bl

NO

YES

DAR T-I>>
min. 0.00
max. 60.00/e
DAR T-I>
min. 0.00
max. 60.00/e
DAR T-Ip
min. 0.00

max. 10.00/e

DAR T-I> D
min. 0.00
max. 60.00/e

DAR T-Ip D
min. 0.00
max. 10.00/e

DAR I>>
WITH AR
WITHOUT AR

DAR I>Ip
WITH AR
WITHOUT AR

DAR I>Ip D
WITH AR
WITHOUT AR

3559 DAR I>> Bl
NO
YES
3563 END T-I>>
min. 0.00
max. 60.00/e
3573 END T-I>
min. 0.00
max. 60.00/e
3575 END T-Ip
min. O.
max. 1
3584 END T-I>
min. 0.00
max. 60.00/e
3585 E T—Iﬁ'D
i 0.00
10.00/

RAR is blocked by I>> stage
] no
] yes

Trip time delay of high-set
S

Trip time delay of def. 0O/C
S

Time multiplier of inv. 0O/C

Trip time delay dir.

High-set I>> for p

] With AR \

] Without AR

0/C I> or Ip for

] With AR @

] Without AR

Dir. O/C
] With A
] Without

DAR isi'b
] no
1 yes

ed by I>> stage

pick-up phase

I>> before DAR 0

I> before DAR 04

Time multiplier dir. inv.% before DAR
s
lts ini

tiate DAR

se faults initiate DAR

Ip for Ph faults initiate DAR

pick-up phase

e delay I>> phase before final trip

Kip time delay I> phase before final trip
g ,s

Time multiplier Ip phase before final trip

S

Trip time delay dir.
s

Time multiplier dir.
s

I> Ph before final trip

Ip Ph before final trip
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3600 O/C PROT. EARTH AR

3603 RAR T-IE>> Trip time delay of high-set IE>> before
min. 0.00 S
max. 60.00/e —

3613 RAR T-IE> Trip time delay of def. O/C IE> before RAR
min. 0.00 S P
max. 60.00/e —

3615 RAR T-IEp Time multiplier of inv. O/ E%ore RAR
min. 0.00 S
max. 10.00/e O

3624 RAR T-IE>D Trip time delay dir. def E> before RAR
min. 0.00 S
max. 60.00/e —

3625 RAR T-IEpD Time multiplier dir.l in 0/C IEp before RAR
min. 0.00 S
max. 10.00/e O

3626 RAR IE>> High-set IE>> th faults initiate RAR
WITH AR [ ] With AR
WITHOUT AR [ ] Without A

3627 RAR IE>IEp o/C IE> or earth faults initiate RAR
WITH AR [ With AR

]
WITHOUT AR [ ] Without

:{%

3628 RAR IE>/pD Dir. ©/ > or
WITH AR [ ] A
WITHOUT AR [ ] ut AR
3629 RAR IE>>BI1
NO
YES
3633 DAR time delay
min.
max.
3643 DAR time delay
min.
max.
3645 DAR Time multiplier
s
Trip time delay
s
3655 DAR Time multiplier
.min. 0.00 s
max. 10.00/« E—
56 DAR IE>>
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

IEp for E faults initiate RAR

is blocked by IE>> stage pick-up earth

of high-set IE>> before DAR

of def. 0/C IE> before DAR

of inv. O/C IEp before DAR

def. 0/C IE> before DAR

dir.

dir. inv. O/C IEp before DAR

High-set IE>> for earth faults initiate DAR

C53000-G1176-C102
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3657 DAR IE>IEp O/C IE> or IEp for earth faults initiate DAR
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

3658 DAR IE>/pD Dir. O/C IE> or IEp for E faults initiate DAR 0
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

3659 DAR IE>>B1 DAR is blocked by IE>> stage pick-up earth
NO [ ] no
YES [ 1 yes

3663 END T-IE>> Trip time delay IE>> earth before fimal ip
min. 0.00 S
max. 60.00/« —

3673 END T-IE> Trip time delay IE> earth befo@l trip
min. 0.00 S
max. 60.00/« —

3675 END T-IEp Time multiplier IEp earth final trip
min. 0.00 S
max. 10.00/e O

3684 END T-IE>D Trip time delay di efore final trip
min. 0.00 S
max. 60.00/e  —— \

3685 END T-IEpD Time multiplier &IEp E before final trip

min. 0.00 s
max. 10.00/e _

3700 EARTH FAULT AR

3703 R T-IEE>> Trip @ay of IEE>> before RAR

min. 0.00 ]
max. 320.00/e —
) g
3713 R T-IEE> e delay of IEE> before RAR
min. 0.00
max. 320.00/e Axﬂ

3715 R T-IEEp e multiplier of IEEp before RAR
min. 0.00 S

max. 10.00/«
3726 R IEE>> @ High-set IEE>> stage for earth faults initiate
WITH AR [ ] With AR
R

WITHOU [ ] Without AR
3727 R IEE>/p 0/C IEE> or IEEp for earth faults initiate RAR
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR
3729 R LEE>> %l RAR is blocked by IEE>> stage pick-up earth
O [ 1 no
[ 1 yes
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3733

3743

3745

3756

3757

3759

3763

3773

3775

D T-IEE>>
min. 0.00

max. 320.00/e _

D T-IEE>
min. 0.00

max. 320.00/e _

D T-IEEp
min. 0.00

max. 10.00/e _

D IEE>>
WITH AR [ ]
WITHOUT AR [ ]

D IEE>/p
WITH AR [ ]
WITHOUT AR [ ]

D IEE>> Bl

Trip time delay of IEE>> before DAR O
s

Trip time delay of IEE> before DAR 0

s

Time multiplier of IEEp before DAR ¢

s Z
High-set IEE>> stage for e@\ults initiate

With AR
Without AR

0/C IEE> or IEEp for e@xth |Faults initiate DAR

With AR

Without AR Q

DAR is blocked b >¥ stage pick-up earth
no

yes

NO [ ]

YES (]

E T-IEE>> Trip time EE>> earth before final trip
min. 0.00 S

max. 320.00/e _ \

E T-IEE> Trip tirr&wlay IEE> earth before final trip
min. 0.00

max. 320.00/e

min. 0.00
max. 10.00/e

3900

3901

BREAKER FAILURE ©)

B/F PROT.
OFF

ON, INTE
ON, EXTER

ON, INT.@

— e
[ S S S

s
E T-IEEp Qmu tiplier IEEp earth before final trip

Circuit breaker failure protection
off

On, internal start

On, external start

On, int.or ext.start

Pick-up threshold of current detector I>B/F
I/In

Delay time T-B/F
s
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Tests and Commissioning Aids 735J512 O
4000 TESTS ‘ ’

4200 DIRECTIONAL TESTS

4201 DIREC. TEST Direction test L1-E

L 4
4203 DIREC. TEST Direction test L2-E \%

4205 DIREC. TEST Direction test L3-E (b
4300 CB TEST TRIP-CLOSE CYCLE 6

4304 CB TEST Circuit breaker test with AR ole

4400 CB TEST LIVE TRIP

4404 CB TRIP Circuit breaker tri sSt¥3pole

4900 TEST FAULT RECORDING

4901 FAULT REC. InltlatlQ@ recording

>
\\\O
O

<<>Q’

L 4
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Annunciations, Measured Values etc.

753512

5000 ANNUNCIATIONS

C)Q

5100 OPERATIONAL ANNUNCIATIONS

5200 LAST FAULT

5300 2nd TO LAST FAULT

5400 3rd TO LAST FAULT

3

5500 ISOLATED EARTH FLT DATA

5600 CB OPERAT. STATISTICS

5602 AR 3pole=

5603 DAR 3pol= f
5604 Trip No = r of
5607 YIL1/In=
5608 YIL2/In=
5609 YIL3/In=

5610 I11/In= trip

\

—-reclose commands:3p RAR
o-reclose commands:3p DAR
trip commands issued

ated current tripped IL1/In
ted current tripped IL2/In
ted current tripped IL3/In

current L1 IL1/In=
current L2 IL2/In=
current L3 IL3/In=

5611 IL2/In= t trip
5612 IL3/In ast trip
@

5700 OPERATIOB\&S RED VALUES
5701 IL1[%] Current
5702 IL2[%] Current
5703 IL3[% Current
5704 IE[% IE[S]=
5705 U UL1E [%]=
5706 UL2E [%]=
570 UL3E [%]=
57 UE[%]=
5709

]
5712.f [%]= Frequency
5713 IL1 =
714 IL2 =
715 IL3 =
716 IEa =
5717 UL1lE= Voltage ULIE
5718 ULZE= Voltage UL2E
5719 UL3E= Voltage UL3E

in phase IL1 [
in phase IL2 [
in phase IL3 [

Active power Pa |
Reactive power Pr
Apparent power S[%

Current in phase IL1
Current in phase IL2
Current in phase IL3
Operational measurement:

o0 o o

]
]
]

]:
(5] =
]:
£ [s]

IEa=

C53000-G1176-C102

231



7SJ512  v3 Appendix

5720 UE= Voltage UE=

5721 Pa= Active power Pa =

5722 Pr= Reactive power Pr =

5723 S= Apparent power S=

5724 COS PHI= Power factor cos phi

5800 ISOL. E/F MEASURED VALUES ¢
5801 IEEa = Tea = %
5802 IEEr = Ier =

5803 IEEa[mA]= Iea [mA] =

5804 IEEr[mA]= Ter [mA] = (b
5900 OVERLOAD MEASURED VALUES 6

5901 ®/@tripLl= Temperature rise for phase LQ

5902 ®/0triplL2= Temperature rise for phas

5903 ®/0tripL3= Temperature rise for as

5904 @/@trip = Temperat. rise for wa trip

&
>
Q

N
>
&

L 4

N
o>
&

L 4
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Reference Table for Configuration Parameters 7SJ512 O

6000 MARSHALLING

6100 MARSHALLING BINARY INPUTS

6101 BINARY INPUT 1 Binary input 1

4
6102 BINARY INPUT 2 Binary input 2 6

6103 BINARY INPUT 3 Binary

input 4

6104 BINARY INPUT 4 \

Binary input 5

6105 BINARY INPU

O

6106 4BI PUT 6 Binary input 6
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6107 BINARY INPUT 7 Binary input 7 O

L 4

6108 BINARY INPUT 8 Binary input 8

6200 MARSHALLING SIGNAL RELAYS

6201 SIGNAL RELAY 1 Signal relay 1 @

6202 SIGNAL RELAY 2 Signal relay 2 K

6203 SIGNAL RELAY 3 Signall' r 3

L 4

6204 SIGNAL RELAY 4 égnal relay 4

6205 SIGNAL R Signal relay 5

B
s
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6206 SIGNAL RELAY 6 Signal relay 6
6207 SIGNAL RELAY 7 Signal relay 7
6208 SIGNAL RELAY 8 Signal relay 8

6209 SIGNAL RELAY 9 Signal reés

C)O

6300 MARSHALLING LED IND T;z
6301 LED 1 @ 1

6302 LED 2 LED 2

6303 D LED 3

C53000-G1176-C102

235



7SJ512  v3 Appendix

6304

6305

6306

LED 4 LED 4 O

LED 5 LED 5

L 4
LED 6 LED 6 \ E

6400

6401

6402

6403

6404

MARSHALLING TRIP RELAYS \§

TRIP RELAY 1 Trip relay 1 K

TRIP RELAY 2 Trip

L 4

TRIP RELAY 3 éip relay 3

TRIP REL Trip relay 4

E
s

C53000-G1176-C102



7SJd512 v3

Appendix

7000 OP.

SYSTEM CONFIGURATION

7100 INTEGRATED OPERATION

7101 LANGUAGE
DEUTSCH
ENGLISH
US-ENGLISH

7102 DATE FORMAT
DD.MM.YYYY
MM/DD/YYYY

7105 OPER. 1st L

7106 OPER. 2nd L

7107 FAULT 1st L

7108 FAULT 2nd L

7110 FAULT INDIC

WITH FAULT DETEC [ ]

WITH TRIP COMM.

[

Language
German
English
US-English

Date format

dd.mm.yyyy
mm/dd/yyyy

CSplay line

r 2nd display line

Operational message for

Operational message

display line

display line

LED
fault detection
trip command

and LCD

7200 PC/SYSTEM INTERFA

O

7201 DEVICE ADD. TS
min. 1
max. 254

7202 FEEDER ADN
min.

1
max. 25

7203 SUBS .

7209, DEVICE TYPE
min. O
max. 255

211 PC INTERF.
DIGSI V3
ASCII

[ ]
[ ]

Device address

Feeder address

Substation address

Function type in accordance with VDEW/ZVEI

Device type

Data format for PC-interface
DIGSI V3
ASCII

C53000-G1176-C102
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7215

7216

7221

7222

7225

7226

7235

PC BAUDRATE
9600 BAUD
19200 BAUD
1200 BAUD
2400 BAUD
4800 BAUD

PC PARITY
DIGSI V3

NO 2 STOP
NO 1 STOP

SYS INTERF.
VDEW COMPATIBLE
VDEW EXTENDED
DIGSI V3

LSA

SYS MEASUR.
VDEW COMPATIBLE
VDEW EXTENDED

SYS BAUDR.
9600 BAUD
19200 BAUD
1200 BAUD
2400 BAUD
4800 BAUD

SYS PARITY

VDEW/DIGSIV3/LSA [ ]

NO 2 STOP
NO 1 STOP

SYS PARAMET
NO
YES

Transmission baud rate for PC-interface
9600 Baud
19200 Baud
1200 Baud
2400 Baud
4800 Baud

C)O

L 4

— e e
[ S S S '

Parity and stop-bits for PC-interface

DIGSI V3

No parity,2 stopbits
No parity,1l stopbit

-1 rface

Data format for system-interface
VDEW compatible
VDEW extended
DIGSI V3

LSA

— e
[ S Y

Measurement format for syst
VDEW compatible
VDEW extended

[ ]
(]

Transmission baud rat r tem—-interface

9600 Baud
1200 Baud \
&
S
it

2400 Baud
4800 Baud

L R R W W |
[y S S

19200 Baud

Parity and sto for system-interface
VDEW/DIGSI V3
No parity t

o
No parit op

Paramet& via system-interface
no

yes

[ ]
[ ]

——
[E—

7400

7402

7403

7410

7411

FAULT RECORDINGS

INITIATION
STORAGE BY FD.
STORAGE BY TRIP

START WITH TRIP
SCOPE
FAULT EVE ]
FAULT INZPO [ ]
T-MAX
min. O.
max. 5.00
T-PRE

. 0.0%

0‘-~'
&Elation of data storage
[ Storage by fault det
] orage by trip
[ ])Start with trip

Scope of stored data
Fault event
Fault in power syst.

Maximum time period of a fault recording

S

Pre-trigger time for fault recording
s

Post-fault time for fault recording
s

238
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7431

7432

7490

T-BINARY IN

min. 0.10

max. 5.00/e _
T-KEYBOARD

min. 0.10

max. 5.00 E—
SYS LENGTH

660 VALUES FIX [
<=3000 VAL. VAR |

]
]

Storage time by initiation via binary ian
S

Storage time by initiation via keyboazo

S

Length of fault record (former LSA) ¢

660 values fix
<=3000 wval. var

7800

7812

7815

7826

7827

7830

7833

7834

7842

SCOPE OF FUNCTIONS

CHARAC. PH
DEFINITE TIME [
INVERSE TIME [

CHARAC. E
DEFINITE TIME [
INVERSE TIME [

PARAM. BI
NON-EXIST [
EXIST [

THERMAL OL
NON-EXIST [
EXIST [

EARTH FAULT
NON-EXIST [
EXIST [

INTERMIT.EF
NON-EXIST
EXIST

¢
INTERNAL AR

NON-EXIST \[
EXIST \ [
DIRECTI

NON-EXT [
EXIST

C

fN 60 Hz [

Characteristic 0/C profection phases
Definite time
Inverse time

Characteristic 0O/ ofection earth

Definite time
Inverse time
Dyn. para ange-over via binary input
Non-exis
Existent
Thermal %ﬁload protection
e

guration: earth fault protection

termittent earth fault protection
n-existent
xistent

Internal auto-reclose function
Non-existent
Existent

Configuration: directional O/C protection
Non-existent
Existent

Parameter change-over
Non-existent
Existent

Rated system frequency
fN 50 Hz
fN 60 Hz
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7900 DEVICE CONFIGURATION

7901 I>> With trip by I>> stage phase faults O
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

7902 I>/Ip With trip by I> or Ip stage phase faults
WITH AR [ ] With AR °
WITHOUT AR [ ] Without AR

7903 I>/Ip GER. With trip by dir. I> or Ip stage ph e%s
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

7904 IE>> With trip by IE>> stage earth fa s
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

7905 IE>/IEp With trip by IE> or IEp sta e h faults
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

7906 IE>/IEp GER With trip by dir. IE> T tage earth fault
WITH AR [ ] With AR
WITHOUT AR [ ] Without AR

7907 IEE>> With trip by IEE>>{sta earth faults
WITH AR [ ] With AR
WITHOUT AR [ 1] Without AR

7908 IEE>/IEEp With trip b IEEp stage earth faults
WITH AR [ ] With AR
WITHOUT AR [ 1] Without

7909 AR CYCLES Trip ti y of the AR-cycles
IDENTICAL CYCLES [ ] Identi cles
RAR/DAR/END DIFF [ ] RAR/D diff

7910 CB TEST BI CB a binary input program
THREE-POLE TRIP [ ] qThree-pole trip
TRIP-CLOSE 3POLE [ ] i ose 3pole

L
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Operational Device Control Facilities 7SJ512 O
8000 DEVICE CONTROL ( ,
8100 SETTING REAL TIME CLOCK P
8101 DATE / TIME Actual date and time %
8102 DATE Setting new date \
8103 TIME Setting new time @
8104 DIFF. TIME Setting difference time
8200 RESET
8201 RESET Reset of LED
8202 RESET Reset of operati 1 annunciation buffer
8203 RESET Reset of nunciation buffer
8204 RESET Reset oﬁ ration counters
8205 RESET Reset t total of interrupted currents
8206 RESET arth fault report buffer
8300 SYS-VDEW ANNUNC.-M \
8301 SYS TEST sting via system-interface
OFF ff
ON 7S
8500 PARAMETER& -OVER
8501 ACTIV P@ Actual active parameter set
8503

ACTI Activation of parameter set
S Set a
E Set b

[ ]
[ ]
[ 1 Set ¢
[ 1 Set d
Y BIN.INPUT [ ]
BY LSA CONTR [ ]

Set via binary input
Set by lsa control

851Q.COPY Copy original parameter set to set A
8511 COPY Copy original parameter set to set B
512 COPY Copy original parameter set to set C
8513 COPY Copy original parameter set to set D
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8514

8515

8516

8517

8518

8519

8520

8521

8522

8523

8524

8525

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy

Copy

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

parameter

set A to set B
set A to set C O
set A to set D O

set B to set A
L 4

set B to set D %
set C to set A \
set C to set B @
set C to set D 0

set D to setQ

set D to s

set D e

242
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. EV S D PSN

D-13623 BERLIN

Germany

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when
reading this manual, kindly enter them in this
form together with any comments or sug-
gestions for improvement that you may have.

From

Narme 00

o
\}Q}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

&N
>
N

R

C53000-G1176-C102-4
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