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7SJ600 V3 Conformity

SIEMENS

€

Indication of Conformity

This product is in conformity with the directive of the Council of the European Communities on the approxima-
tion of the laws of the Member States relating to electromagnetic compatibility (EMC Council Directive
89/336/EEC) and concerning electrical equipment for application within specified voltage limits (Low-voltage
directive 73/23 EEC).

Conformity is proved by tests that had been performed accordingtte,article 10 of the Council Directive in accor-
dance with the generic standards EN 50081 -2 and EN 50082-2%for EMC directive) and the standards EN
60255-6 (for low-voltage directive) by Siemens AG.

The device is designed and manufactured for application im,industrial environment.

The device is designed in accordance with the interfational standards of IEC 60255 and the German stan-
dards DIN 57435 part 303 (corresponding to VDE(0435 part 303).

Further applicable standards: ANSI/IEEE C37.90,€37.90.1, and C37.90.2.

The following models of this product are UL-certified*with the values specified in the technical data:

IND. CONTREQ. UL-Listed:
c us TYPE 1 7SJ600*_*B***_***1

LISTED 69CA 7SJB00* — ¥E*** _ kx4
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Matching the rated frequency

Matching the rated frequency

When the relay is delivered from factory, it is preset
to operate with a rated frequency of 50 Hz. If the
rated system frequency is 60 Hz, this must be
matched accordingly. Switch-over to 60 Hz is ex-
plained in detail in the operation instructions in Sec-
tion 6.3.3, first item. In the following, switch-over to
60 Hz is described in an abbreviated form.

The operating interface is built up by a hierarchically
structured menu tree, which can be passed through
by means of the scrolling keys 4, P, A, and V.
Thus, each operation object can be reached asiillus-
trated in the example below for change-over of the
rated frequency.

After the relay has been switched on, the green LED
(“Service”) illuminates and the red LED (“Blocked”)
lights up until the processor system has started up.
The display shows the type identification of the relay

(“7SJ600”) and the version of the implemented firm-
ware (“V3.20*").

Pressing the key V leads to the main menu item “PA-
RAME.” (parameters). Switch over to the second op-
eration level with key P . The first addréss block is
“00 CONF.” (configuration). K&y'\ leads to the sec-
ond address block “01 REWER SYST.DAT” (power
system data). On the third operation level, which is
obtained with P, the firsfitefis “01 FREQ” (frequen-

cy).

Press the following%eys/in sequence: [ [=] [ [F]IE
E . The displayashows the new rated frequency
60 Hz. Confirmagain with E.

Pressitwice thelkey 4 to return to the first operation
level.

+ || o]l -
q E D 746 36 0
V3 /20
Y[l = || N | Press V key
RESET lo g 2 = . 00 cownr |
press Dkey ’ “D" )
press V key v
01 POWER Jo1 FREQ
press D key SYST.DAT}D. 50 Hz ||
press +'key +
press’= key =
press, + key +
press —key =
press E key E
press E key E
pPress + key -
01 FREQ
6 0 H z
E
press E key
01 FREQ
6 0 H z

rated frequency is now 60 Hz
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ble contingency to be met in cgnn ith instal-
lation, operation or maintenanc

This instruction manual does not purpo@er all
details in equipment, nor to provid:@/ possi-
tion

Should further information
ticular problems arise whi

should be referred to the iemens sales office.

N

The contents of this instruction manual shall not be-
come part nor modify any prior or existing agree-
ment, commitment or relationship. The sales con-
tract contains the entire obligations of Siemens. The
warranty contained in the contract between the par-
ties is the sole warranty of Siemens. Any statements
contained herein do not create new warranties nor
modify the existing warranty.

C53000-G1176-C106



7SJ600 V3

Introduction

1 Introduction

1.1 Application

The relay SIPROTEC 7SJ600 is used as definite time
overcurrent protection 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 feeders. It is also used as back-up protection for
comparison protection such as line, transformer,
generator, motor, and busbar protection. The treat-
ment of the system star point is of no concern.

Besides the time overcurrent protection, 7SJ600 in-
cludes a thermal overload protection and an unbal-
anced load protection as well as a start-up time
monitor for motors. Thus, for example, cables can
be protected against overloading and motors can
be protected against overloading, excessive start-
up time and negative sequence currents.

For use on overhead lines, a model with integrated
auto-reclosure function is available which allows up
to nine auto-reclosure attempts.

Throughout a fault in the network the magnitudesf
the instantaneous values are stored for a perio@,of
max. 5 seconds and are available for subsequent
fault analysis. In order to achieve this, the relayjis
equipped with a serial RS485 interface. Thus,‘com-
fortable and clear evaluation of the fault history in-
cluding fault recording is possible as’wellfas com-
fortable operation of the relay, by megansyef a per-
sonal computer with appropriate programs. This in-
terface is suited to communicationViaga medem link.

Continuous monitoring of the hardware and soft-
ware of the relay permits rapid annunciation of inter-
nal faults. This ensure$ithe‘high reliability and avail-
ability of the deviceq

1.2 Features

— Processor system with powerful 16-bit-microcon-
troller;

— complete digital measured value proeessing and
control from data acquisition‘apd digitizing of the
measured values up to the trip“and close deci-
sions for the circuit breaker;

— complete galvanic and reliable separation of the
internal processing cireuits/from the measure-
ment, control and gupply Circuits of the system,
with analog inputtransducers, binary input and
output modulesfiandid.c./d.c. converter;

— phase segregatedsovercurrent detection; the re-
sidual (earth)“eurrent Ig is calculated from the
threé'phase currents; alternatively, the residual
current can be fed directly to the relay terminals,
insteadyof.the phase current I o; in this case the
relay calculates the phase current I ». Thus the
relayis able to evaluate all four currents (three
phase currents and the residual current);

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

— selectable tripping time characteristics: either
definite time lag or inverse time lag with a large
number of characteristics according to IEC or
ANSI/IEEE;

— each characteristic with an independent instanta-
neous or definite time lag 1> > stage; additional
instantaneous very high current stage 1> > > for
phase currents;

— dynamic switch-over of sets of current thresholds
even during fault, via binary inputs;

C53000-G1176-C106
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— thermal overload protection, optionally without or
with total memory (thermal replica of the current
heat losses);

— start-up time monitor for use on motors (locked
rotor monitor);

— unbalanced load protection for detection of
phase failure, wrong phase rotation, and imper-
missible unsymmetrical load;

— three-pole auto-reclosure function, single- or mul-
ti-shot (up to nine auto-reclosure attempts), with
separately allocated timers for the first four shots;

— circuit breaker operation test facility by test trip-
close cycle (models with auto-reclosure) or test
trip of the breaker;

— optional circuit breaker control;

— trip circuit supervision for the tripping coi -
ing the circuitry;

— simple setting and operation using th ated
operation panel or a connected personal comput-
er with menu-guided software;

L 4
— storage of fault data, stora instantaneous val-
ues during a fault for \r ng;

— continuous monitori ardware and soft-
ware of the relay.0

C53000—-G1176-C106
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1.3  Application examples
System Fault Phase segregated pick-up
conditions detection Example
( i} ) solidly earthed L1 — ][ J]_ > 1. 0
< L1, L2, L3 L2 — 1> | TI>.
isolated or ] [ J]— /
compensated L3 — ] [ J]_ N >
F (E)
with current grading | TI
using the I>> stage L1 — ] [ I
|> 1> >
I> A
1>
I>> >>|TI>
> L2 — |ﬁz '
1> >—— = |21 1L b o~
D D D D I>>
o T|>z ||
L3
E) — > fTi>
(E) ar A
o 1>> T|>z >
> [T71>
earth fault current 0 |—/£|
less than rated current .
— o EE T
L1,E, L3 E 1L E> [
i |_7] o
I>>
- o =2
L3
- ][ 1> TI>
- . iy 2 1>
&\ g 1>> TI>Z ||
1> [T
and/or O\ [ ey [
I>> 11>
Shorter grading time for earth fa L1 ][ I 4
\ 1o > [T1I> q
grading for phase faults
1>>
13s 09s 056 0.1s Lo—] i1 e Tll;zl >
o o a1
L1, L2, L3 I>>[7>
05s 01s< _§> » L, | i |ﬁ2] —
for earth fatlts L3 ][ |
= (E) _u— > TI> q
le | T HE> T|E2 >

re1.1

Application examples for definite time overcurrent protection

10
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System Fault Phase segregated pick-up
Conditions detection Example
solidly earthed L1 —
1L \
4 . |
L1, L2, L3 1L \ —>
isolated or
compensated L3 —
% X
‘ 1 — T2
) L1, L2, L3 L2 — iy =2 >
B >
D TI>
I
A B C D A
(——+—+ © =
11— 1I I_EI» EA 1>
f
sy -
| r| A | ?r >
E
L1, ES L2 ][ T_E lEp >
10T > [TI>
L3 —] > |ﬁ2|
[
Shorter grading time for earth faug m —= m
5\,& o HE=H
t QC) “r T >
LIS
— i >
L2
. 10 A
: L=k
D
. L1, L2, L3 s -0 H—|=A
(R (E) IS >
I I I I le>>
H T [
le H~—] >

m
o°

Figure 1.2 Application examples for inverse time overcurrent protection

C53000—-G1176-C106

11



7SJ600 V3

Design

2 Design

2.1 Arrangements

All protection functions including dc/dc converter
are accommodated on a printed circuit board of
Double Europa Format. This p.c.b. forms, complem-
ented by a guide plate, a multi-pin connector mod-
ule and a front unit, a plug-in module which is in-
stalled in a housing 7XP20.

The guide plate cams in conjunction with distance
pieces on the p.c.b. and the shaping of the connec-
tor modules ensure proper mounting and fixing of
the module. The inner part of the housing is free from
enamel and thus functions as a large contact plane
and shield with solid electrical conductivity and
mates with the earthing blades of the module. Con-
nection to earth is made before the plugs make con-
tact. An earthing area has been provided at the
housing to which grounding strips can be con-
nected in order to ensure solid low-impedance
earthing.

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

The degree of protection for the housing is IP51, for.
the terminals IP21.

Three different types of housings can be delivered:

— 7SJ600% —-*xBxxx- in housing¥XP20,with termi-
nals at both sides for panel surfage mounting

The housing is built of a metaltube and carries a
terminal block with four hélesfor fixing the relay to
the panel.

All external signals afe conhected to the terminal
block which is maunted without screws at the rear

of the housing. For each electrical connection,
one screwed terminal for the use of up to twg ring
cable lugs is provided. Alternativelygzup to two sol-
id bare wires (even with different diaméter) can be
connected directly. Use coppercondugctors only!

For dimensions please refer to Figure 2.1.

7SJ600%—xD*xxk-- in housing 7XP20 with termi-
nal top and bottom for ‘panel surface mounting

The housing is builtief a metal tube and carries fix-
ing angles formounting on the panel.

All external signals’are connected to screwed ter-
minals,which are arranged over cut-outs on the
top ang, bottam covers. The terminals are num-
bered consecutively from left to right at the bot-
tom andytep. Use copper conductors only!

Fordimensions please refer to Figure 2.2.

7SJ600%—*Exxx- in housing 7XP20 for panel
flush mounting or cubicle installation

The housing is built of a metal tube and carries fix-
ing angles for mounting into the panel cut-out or
into the cubicle rack.

All external signals are connected to a connector
block which is mounted without screws at the rear
of the housing. For each electrical connection,
one screwed terminal for the use of up to two ring
cable lugs and one parallel snap-in terminal are
provided. For field wiring, the use of the screwed
terminals is recommended; snap-in connection
requires special tools. Use copper conductors
only!

For dimensions please refer to Figure 2.3.

12
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2.2 Dimensions

Figures 2.1 to 2.3 show the dimensions of the various types of housings available. O

7SJ600%—xBxxx Housing for panel surface mounting 7XP20 with terminals at both sides

recommended space V'S
to the next unit
- 180 = 77 26
o 29 9.5
0 |
] o | I
| | 31 8 ol 30 HH
| © dh
| o © e
| o ° 5
g o s O
| | ol o g \ : ©
| 3 & o © &
| S 2
| | 710 NE
X N
Q
I s
)
10

Heavy current connectors (terminals 1 to 6):

isolated ring cable lug: for bolts 6 mm diameter
max. major diameter 13 mm
type: e.g. PIDG of Messrs AMP
for copper wires with cross—section
2.7 mm?2 to0 6.6 mm2
AWG 1210 10

Earthin

scre solid bare copper wire directly: ~ cross-section 2.5 mm? to 4.0 mm?

AWG 13 to 11
flexible wire requires end sleeves

max. torque value 3.5 Nm or 34 in-lbs

Voltage connectors (terminals 7 to 31):
isolated ring cable lug: for bolts 4 mm diameter

max. major diameter 9 mm

type: e.g. PIDG of Messrs AMP
Dimeﬂsions in mm for copper wires with cross—section
1.0 mm?2 to 2.6 mm?2
AWG 1710 13

solid bare copper wire directly:  cross-section 0.5 mm? to 2.6 mm?
AWG 20t0 13
flexible wire requires end sleeves

max. torque value 1.8 Nmor 16 in-Ibs

Figure 2.1 Dimensions for housing 7XP20 for panel surface mounting with terminals at both sides

C53000-G1176—-C106 13
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7SJ600%—xD*xx in housing for panel surface mounting 7XP20 with terminals top and bottom

261.5 O
17 [clolololole] |24 29.5 0
25 | [ofo 32

|
o[ | |& -3
29 \CD
" O
A A A ©
0| © © Q 9
| © s) o
q| ™ N g
|l 1l fo—*
1lolo 8
ofjojoloolo] |16 Earthing
115 screws
135 \
Max. 32 terminals for copper wires withsero ction max. 5 mm?2 or AWG 10

Max. torque value 1.7 Nm or 15 ig-lb

X

Installation on the panel shall belcarried out with

studs or screws size M6
If the relay is to be ou%(e.g. existing) bolts
size M8, then slo K 546 shall be used.

ns in mm

igure’2.2 Dimensions for housing 7XP20 for panel surface mounting with terminals top and bottom
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7SJ600%x—*Exxx Housing for panel flush mounting or cubicle installation 7XP20

29.5 172 37

| _— Mounting plate

/

266
244

Screwed terminal (ring cable lug):

Snap-in terminal: % t
& 1310 11
max. torque value \ Nm or 34 in-Ibs

Voltage connecto rminals 7 to 31):
isolated ring cable\ for bolts 4 mm diameter

max. major diameter 9 mm

type: e.g. PIDG of Messrs AMP

for copper wires with cross—section
1.0 mm?2 to 2.6 mm?2

AWG 1710 13

Snap-in terminal: for copper wires with cross—section
0.5 mm2to 2.5 mm?2
L 4 AWG 20 10 13
max. torque value 1.8 Nm or 16 in-lbs

imensions in mm

O

<

nector terminals

75

70

11

\

NN

245 +1

& 5 or M4

6

/

Z
k

255.8 £03

7.3

Wl

56.5 +0.3

Panel cut-out

igure 2.3 Dimensions for housing 7XP20 for panel flush mounting or cubicle installation

AR *JL
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2.3 Ordering data

Numerical Time Overcurrent and 7. 8. 9. 10. 11. 12. 13. 14. 15. eo

Overload Protection 7SJ600 - A ol - D

A A A A A
Rated current; rated frequency T

4
TA;50/60Hz ... 1
5A;50/60Hz .............. 5 %

Auxiliary voltage

24/48 NV AC ... 2

B60/110/125V dC ... . oo 4 0
220/250V dc/115Vac,50/60Hz .. ............ ... ... .. 5

230V ac, 50/60 Hz 1) ... ... ..., 6

Construction

in housing for panel surface mounting
with terminals at both sides . ............. ... .. ... ... ... ...

in housing for panel surface mounting

with terminals top and bottom 1) ........................ .

in housing for panel flush mounting/cubicle installation . E
Presetting of language and specific characteristi ‘ i ,

preset operation texts: English .............. G . & oL 0

Options

without auto-reclosure . .................. @ ................................. 0
with auto-reclosure .......... . ... . . . @, . 1
Breaker control (without feedbacky\

without breaker control ... ... 0 T e A

with breaker control ........

UL-listing 0
without UListing . . .. . .. @ ............................................................. 0
With ULISENG 2) . - 4. M e 07 1
on with 16th digit = “1”

ction with 8th digit = “6” or 9th digit = “D”

1) not possible in
2) not possible in con

L 4
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24 Accessories

A connecting cable of 1 m length is attached to the converter V.24-t0-RS485. This is used to connect the
terminals of the relay with the 25-pole socket at the converter which is designated with “RS4857

The copper connecting cable 7XV5100 is to connect the 25-pole connector at the converter which is
designated with “RS232”, with the personal computer or laptop.

A copper connecting cable, a converter V.24-t0-RS485, and an operating program DI&SI are necessary for
communication between the protection relay and a personal computer or laptop«

A fibre-optic converter is necessary when the relay is to be connected via an optical fibte cable to a central
station.

Copper connecting cable
between PC (9pin socket) and converter/protective device 7XV5100--2

Converter V.24 — RS485

with connecting cable 1 m, PC adapter with connector

for power supply 230 Vac, 50 Hz 7XV5700--0AA00
for power supply 110 Vac, 60 Hz 7XV5700-1AA00

Converter full-duplex fibre-optic cable — RS485
with connecting cable 1 m, with aux. supply 24—-250 Vide and, 110/230 Vac ..... 7XV5600-0AA00

Operating software DIGSI:

Operating software DIGSI 4:
The 7SJ600 protection relay is operated by #84600/DIGSI 3, which is integrated into DIGSI 4.

Basic

Full version with license for 10 computersion DIGSI 4 CD-ROM

(authorization with license number)

Additional: DIGSI 3 CD-ROM 7XS5400-0AA00

Professional

Complete version: Basic and‘alloptional packages, full version

with license for 10 computers@n BIGSI 4 CD-ROM

Additional: DIGSI 3 CD-ROM 7XS5402--0AA00

Basic Upgrade 3 — 4

(Basic, SIGRA, Graphic Jools)

Full version with license,fors0 computers on DIGSI 4 CD-ROM

(authorization with licensé number, service agreement

for version 3 expires automatically)

Additional: DIGSI 3'"€D-ROM 7XS5405-0AA00

ProfessionalilUpgrade 3 — 4

Complete version: Basic and all optional packages,

full version with license for 10 computers on DIGSI 4 CD-ROM

(authorization with license number, service agreement

for version 3 expires automatically)

Additional:: DIGSI 3 CD-ROM 7XS5406--0AA00

Graphic evaluation program SIGRA
for visualization of fault recordings;
requirements: NT4/95/98/2000/ME XP Prof. Ed. and DIGSI .................... 7XS5410--0AA00
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits
Rated current Iy
Rated frequency fy

Power consumption current pathatly =1A
current pathat Iy =5A

Overload capability current path
— thermal (rms)

— dynamic (pulse current)

1Aor5A
50 Hz/60 Hz (selectable)

<0.1 VA
<0.2VA

100 x Iy for <ds

30 XxlIyfor £10's

4  xlgeontinuous
250 xIn‘enghalf'cycle

Auxiliary voltage

Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy dc

24/48 Vdc | 60/110/125 Vdc | 220/250 Vdc

Permissible variations

Superimposed ac voltage,
peak-to-peak

Power consumption quiescent
energized

Bridging time during failure/short-circuit
of auxiliary voltage

Rated auxiliary voltage Uy ac

|19t0 58 Vdc | 48 to 150 Vdc |176 to 300 Vdc

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

approx. 2W
approx. 4 W

| 115 Vac, 50/60 Hz | 230 Vac, 50/60 Hz

Permissible variations

Power consumption® quiescent

Bridging time during failurg/short-circuit
of auxiliary voltage

| 88 to 133 Vac | 176 to 265 Vac

approx. 2Vato 4 VA

=>50 ms

Heavy duty (command) contacts

Command (trip) relays, number
Contacts‘pexrelays

Switching capacity MAKE
BREAK

Switching voltage

Rermissible current

2 (can be marshalled)
2NO

1000 W/VA

30 W/VA

250 V

5 A continuous
30 Afor0.5s

18
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Signal contacts

Signal/alarm relays
Contact per relays
Switching capacity = MAKE
BREAK
Switching voltage

Permissible current

2 (can be marshalled)
1CO

1000 W/VA

30 W/VA

250 V

5 A

Binary inputs, number

Rated operating voltage
Current consumption

Pick-up threshold

3 (can be marshalled)

24 to 250 Vdc
approx. 2.5 mA, independenti,of @perating voltage

reconnectable by solder bridges

— rated aux. voltage 24/48/60 Vdc Upickup =17 Vdc
Udrop_off < 8 VdC
— rated aux. voltage 110/125/220/250 Vdc Upjck.up = 74 Vdc
Udrop_off < 45 VdC
Max permissible control voltage 300 vdc
Serial interface isolated
— Standard RS485
— Test voltage 2.8 kV d.c.
— Connection dataycable at housing terminals, two data wires,

— Transmission speed

oneframe reference, for connection of a
personal computer or similar;

core pairs with screening,

screen must be earthed;
communication possible via modem

as delivered 9600 Baud
min. 1200 Baud; max. 19200 Baud

3.1.2 Electrical tests

Insulation tests
Standards:

— High voltage testgroutine test)
except d.c. veltage supply input and RS485

— High voltage test (routine test)
only d.c. voltage supply input and RS485

—High voltage test (type test)
across open contacts of trip relays
across open contacts of alarm relays

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

IEC 60255—5; ANSI/IEEE C37.90.0

2.5kV (rms); 50 Hz

3.5kVdc

1.5 kV (rms), 50 Hz
1 kV (rms), 50 Hz

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

C53000-G1176—-C106
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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 /part 303

2.5 kV (peak); 1 MHz; 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

10 V/m; 27 MHz to 500 MHz

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

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61000—-4-3, class 111

— Radio-frequency electromagnetic field, pulse

modulated; IEC 61000—4—-3/ENV 50204, class III

— Fast transients

IEC 60255—-22—-4 and |IEC 61000—4—4, class III

— Conducted disturbances induced by
radio-frequency fields, amplitude modulated
IEC 61000—4-6, class 111

— Power frequency magnetic field
IEC 61000—4-8, class IV
IEC 60255-6

10 V/m; 80 MHz to 1000 MHZ;3»80 % AM; 1 kHz

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

2 kV; 5/50'ns; BuakHz; burst length 15 ms;
repetitionfate’800 ms; both polarities; R; = 50 Q;
durations1 min

10V; #50%Hz to 80 MHz; 80 % AM; 1 kHz

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

Further EMC tests; immunity (type tests)

— Oscillatory surge withstand capability:
ANSI/IEEE C37.90.1
(common mode)

— Fast transient surge withstand capability
ANSI/IEEE C37.90.1
(common mode)

— Radiated electromiagnetic interference
ANSI/IEEE C37490.2

— High frequency test
document 17C (SEC) 102

2.5 kV to 3 kV (peak); 1 MHz to 1.5 MHz,
decaying oscillation; 50 shots per s; duration 2 s;
Ri = 150 Q to 200 Q

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

10 V/m to 20 V/m; 25 MHz to 1000 MHz;
amplitude and pulse modulated

2.5 kV (peak, alternating polarity);
100 kHz, 1 MHz, 10 MHz and 50 MHz,
decaying oscillation; R; = 50 Q

EMC tests; emission (type tests)

Standéard;

— @Genducted interference voltage, aux. voltage
CISPR"22, EN 55022, class B

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

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

30 MHz to 1000 MHz

20
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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, duration/1 ms, 3 shocks in
each direction of@ ofthogonal 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 35\Hz: 1 g acceleration (hor. axis)

8 Hzte 35:Hz: 0.5 g acceleration (vert. axis)

sweep rate 1 octave/min
1(cyclejin 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™
IEC 60068—-2—-27

— Continuous shock
IEC 60255—-21,—2,¢lass 1
IEC 600684229

IEC 60255—-21
and |IEC 60068—-2

sinusoidal

5 Hzto 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

C53000-G1176—-C106

21



7SJ600 v3 Technical data

3.1.4 Climatic stress tests

— recommended temperature during service -5°C to+55°C

(> 55 °C decreased

display contrast)

— permissible temperature during service -20°C to+70°C

-25°C to+55°C
-25°C to+70 °C

permissible temperature during storage
permissible temperature during transport

Storage and transport with standard works packaging!

— 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, nogte 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 assthe
digital protection equipment should, as a rule,foe
fitted with suitable spike quenching elements,

— All external connection leads in sub-stationsfrom
100 kV upwards should be scregenedywith a
screen capable of carrying power currents and
earthed at both sides. No specialkmeasures are
normally necessary for sub-stations of lower volt-

ages.
& The'screen of the RS485 cable must be earthed.

— Itis not permissible to withdraw or insert individu-
al modules under voltage. In the withdrawn condi-
tion, some components are electrostatically en-
dangered; during handling the standards for
electrostatically endangered components must
be observed. The modules are not endangered
when plugged in.

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

3.1.6 Design

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

— in housing“or surface mounting
— in housing for flush mounting

Degree,of protection acc. to EN 60529

approx. 4.5 kg
approx. 4.0 kg

“akousing IP 51
= Terminals IP21
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3.2 Definite time overcurrent protection

Setting range/steps

Overcurrent pick-up 1> (phases) /1N 0.1to0 25.0 (steps 0.1); or oo
Overcurrent pick-up lg> (earth)  1/ly 0.05 to 25.00 (steps 0.01); or oo
Overcurrent pick-up 1>> (phases) I/Iy 0.1t025.0 (steps 0.1); or,00
Overcurrent pick-up lg>> (earth) I/IN 0.05 to 25.00 (steps ®:01)mor 0o
Overcurrent pick-up 1>>> (phases) /Iy 0.3to 12,5 (steps/Oit); or co
Delay times T forl>, lg>, I>> and [g>> 0.00 s t0 60.00 s (Steps0.01 s)

The set times are pure delay times.

Pick-up times

1>, 1>> [g>, l[g>>

— at 2 x setting value, without meas. repetition approx. 85'ms

— at 2 x setting value, with meas. repetition apprex. 50,ms

Pick-up times for I>>> at 2 x setting value approx. 20 ms

Reset times

1>, 1>>, [g>, lg>> approx. 35 ms

1>>> approx. 65 ms

Reset values approx. 0.95 of the stage with the smallest setting value
Overshot time approx. 25 ms

Tolerances

— Pick-up values >, 1> >, Ig>le>% 5 % of setting value

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

Influence variables

— Auxiliary voltage ipfrange

0.8 < Uy/Upe< 122 <1%
— Temperature i range
0°C <gmp <40 °C < 0.5%/10K
— Frequency in range
0.98 < f/fy < 1.02 <15%
— Frequency in range
0.95:=C f/fy < 1.05 <25%
= Harmonics
up to 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) /Iy
Overcurrent pick-up Igp> (earth) VIIN
Time multiplier for Iy, lgp Tp (IEC charac.)
D (ANSI charac.)
Overcurrent pick-up 1>> (phases) I/Iy

Overcurrent pick-up I>>> (phases) /Iy

Overcurrent pick-up lg>> (earth) I/IN

Delay time for I>>, Ig>> T (definite time)

0.1t0 4.0 (steps 0.1)
0.05to 4.00 (steps 0.01)
0.05t03.20 s (steps 0.01 s)
0.5t015.0s (steps 0.1.s)
0.1to0 25.0 (steps,0.15.0r oo
0.3to12.5 (steps 0.1); or oo
0.05 to 25.00 (steps,0.01); or oo

0.00 s to 60.00°s Wy(steps 0.01 s)

Trip time characteristics acc. IEC

Normal inverse (“inverse”) (IEC 60255-3 type A)

Very inverse (“short in”)

(IEC 60255-3 type B)

Extremely inverse (“extrinv”)  (IEC 60255-3 type C)

Long time inverse (“long inv”) (IEC 60255=3,type,B)

in the range 1.1 < /I, < 20;
tripping times do not decrease abeve Vi > 20

Pick-up threshold of inverse time stages

Drop-off threshold of invers€ time stages
Drop-off time

acc. IEC 60255=8 and BS 142
(refer to Figuress3.1 and 3.2)

0. 14 T
(|/|p)0.02 -1 p

W, 135
iyt =1 P
(N2 — 1

7. 120 T,
(M) = 1

where:

t tripping time
Tp  settime multiplier
I fault current
Ip set pick-up value

approx. 1.1 - Iy

approx. 1.03 x I
approx. 35 ms

Tolerances

— Pick-up values
— Delay time for 2 </l < 20
and 0.5 <l/ly<?24

5%
5 % of theoretical value + 2 % current
tolerance; at least 30 ms

Influence variables

— Auxiliary\woltage in range
0.8 Upy/Upn < 1.2

— Temperature in range
=90 C < Ugmp <40 °C

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

<1%
< 0.5 %/10K

<< 8 % referred to theoretical time value

24
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Figure 3.1  Trip time characteristics of inverse time overcurrent protection, according IEC
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Figure 3.2  Trip time characteristic 6 time overcurrent protection, according IEC

Note concerning the characteristics Figure 3.2:

The time scale of the I@rse characteristic differs from that of the characteristics in Figure 3.1 by the
factor 10.
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Trip time characteristics acc. ANSI/IEEE (refer to Figures 3.3 and 3.4)

8.9341 )
= +0.17966 D
( (|/|p)2.0938 —1 O

Inverse

0.2663
(|/|p)1 2069 _ 1

(2 3G

(M) - 1(0
(TO-O&)% 00228

(e )
WQ_.' + 0.0982) -D
)

Short inverse (“short in”)

Long inverse (“long inv”)

t
t
t
t

Moderately inverse (“mode inv”)

Very inverse (“very inv”)

Extremely inverse (“extr inv”) \

_ 0.4797
definite inverse (“def inv”) t= ( )52 — +0.21359) .D

t= 50.7 - D + 10.14
|—squared -t (“lsquaredT") \ (1/15)2

where:

t tripping time

D set time multiplier
’\ | fault current

lp set pickup value

\ approx. 1.06 - I,

Pick-up threshold
Drop-off threshold O approx. 1.01 -1

Tolerances \@
p
24

— Pick-up value 5%
— Delay ti 22/, <20 5 % of theoretical value + 2 % current
and 0.5 < tolerance; at least 30 ms

Influence variables
L 4

iliary voltage in range
H/Unpn < 1.2 <1%
perature in range
°C < Ugmp <40 °C < 0.5%/10K

requency in range
0.95 <f/fy<1.05 < 8 % referred to theoretical time value

5.64

+0.02434) -D
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Figure 3.3  Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE
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Figure 3.4  Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE
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3.4 Unbalanced load protection

Setting ranges/steps O

Tripping stage lo> 8 % to 80 % of Iy (steps 1 %) .
Tripping stage Io>> 8 % to 80 % of Iy (steps 1 %

Time delays T(lo>), T (Io>>) 0.00 s t0 60.00 s step\@
Lower function limit at least one phase

Pick-up times at fy = 50 Hz Q at fy = 60 Hz

— Tripping stage o>, tripping stage Io>> approx. 60 m approx. 75 ms

— but with currents I/ly > 1.5 (overcurrent case)

or neg. sequence current < (set value + 0.1 x Iy) approx. 310 ms

Reset times at fy = 60 Hz
— Tripping stage o>, tripping stage Io>> approx. 42 ms
Reset ratios XX
— Tripping stage o>, tripping stage Io>> .0.9 - 0.01 - Iy
Tolerances
— pick-up values lo>, Io>> current I/Iy < 1. + 1% of Iy £ 5 % of set value
current I/ly > + 5 % of Iy = 5 % of set value
— stage delay times . * 1 % but min. 10 ms

Influence variables \: :

— Auxiliary d.c. voltage

in range 0.8 < Uy/Uyn <1%
— Temperature
in range —5 °C €"ym 0°C < 0.5%/10K
— Frequency
in range 0.98 << . <2 % of Iy
in range 0.95 < f/ . < 5% of Iy
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3.5 Thermal overload protection

3.5.1 Overload protection with memory (total memory according to IEC 60255-8)

Setting ranges/steps

Factor k according to IEC 60255-8
Thermal time constant 1,

Thermal warning stage Owarn /Btrip

Prolongation factor at motor stand-still k;

0.40to 2.00 (steps 0.01)
1.0t0999.9 min (steps 0.1 min)

50 to 99 % referred tofdripatemperature
rise (steps 1 %)

1.00 to 10.00 (steps 0.01)

Trip time characteristic

(I / k'IN)2 _ (Ipre / k'IN)2
(I/kIn)2 ~ 1

t 3w

t trip time

Ty time constant

1 load current

Ipre preload current

k  factor according to IEC 60255—-8
refer also Figures 3.5 and 3.6

in the range I/k-Iy < 8; tripping times do net deerease above I/l, > 8

Reset ratios

© /Owarn approx. 0.99
Tolerances
— referring to k- Iy +*+5% class 5% acc. IEC 60255-8

— referring to trip,time

+5% +2s class 5% acc. |IEC 60255—-8

Influence vatiables referred to k-l

— Auxiliary dc voltage in range
0.8 <Uplyn < 1.2
— Temperature in range
=5 °C < Ugmp << +40 °C
=,Frequency in range
0.95 <f/fy<1.05

<1%
<05%/10K

<1%

C53000-G1176—-C106
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t/min r t/rmin v

10 100
Parameter: Parameter:
setting value setting value
time constant time constant
Tp/min \ T/min
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\IOOO 10: \\
\500
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\

\ 100 2

_—

7
e

\
\
A\ e

\ 500

\so
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7
/////////////

0.5+ \ \ 5 -
0.3+ \ 0.3 \ \ 100
0.2+ \ 0.2 1
4 \ \ 10 4 \ \ 50
0.17 \ 0.1 1
s
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1 5 1 2 5 10
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1 2 3 4 5 678910 12 1 2 3 4 5 678910 12
I/k - Iy I/k - Iy
(/K -1p)2 [/ k- 1y) 2= (I k-In) 2
t=wh - In |/ K |2 t=‘l3th-/n(/ N) (Dl'e/ N)
(I/k-In)=-1 (I/k-1y2 -1
for 90 % preload
Figure 3.5  Trip time characteristic of overload Figure 3.6  Trip time characteristic of overload
protection — with total memory — protection — with total memory —
(without preload) (with 90 % preload)
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Setting ranges/steps

3.5.2 Overload protection without memory &

Pick-up value IL/IN 0.4t04.0 (steps 0.1)
Time multiplier tL (= tg-time) 1.0t0 120.0 s (steps 0.1s) @&

Trip time characteristic 35
t= forl >1.1.1_
(/1) 201.
trip

L tim [tiplier (= tripping time for
6' mes current setting 1)
0 @ rrent
i

p current

\ so to Figure 3.7

Reset ratio /1 approx. 0.94

Tolerances
— referring to pick-up threshold 1.1 . I \ *5%

— referring to trip time @ +5%=+2s
O
Influence variables \

— Auxiliary dc voltage in raé

0.8 <Uy/Uun<1.2 <1%
— Temperature in range

-5 C<Ugmp < < 0.5%/10K
— Frequency in,ran
0.95 < f/f <1%

R
&
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3.6 Start-up time monitoring

Setting ranges/steps

Permissible start-up current Istart/IN 0.41t020.0 (steps 0.1)
Permissible start-up time tstart 1.0s1t0360.0s (stepsf0.1.8)
2
o g _ (Jstart )
Tripping characteristic t= | tstart for lims > lstart
rms
Reset ratio lems/lstart approx 0.94
Tolerances
Pick-up value 5 %
Delay time 5% of setting value or 330 ms

3.7  Auto-reclosure (optional)

Number of possible shots Tupto9

Auto-reclose modes three-pole

Dead time fof 1st shet 0.05 s to 1800.00 s (steps 0.01 s)
Dead timegor 2nd shot 0.05 s to 1800.00 s (steps 0.01 s)
Dead time for@rd shot 0.05 s to 1800.00 s (steps 0.01 s)
Dead time for fourth and any further shot 0.05 s to 1800.00 s (steps 0.01 s)
Reclaim time_after successful AR 0.05s1t0320.00s (steps 0.01 s)
Lock-out time after unsuccessful AR 0.05s10320.00s (steps 0.01s)
Reclaim time after manual close 0.50s1t0320.00s (steps 0.01s)
Buration of RECLOSE command 0.01 st0 60.00 s (steps 0.01 s)
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3.8 Ancillary functions

Operational value measurements

— operational current values IL1; Io; I
measurement range 0 % to 240 % Iy
tolerance 3 % of rated value or of measured value

— thermal overload values

calculated temperature rises ©/Orip
measurement range 0 % to 300 %
tolerance 5 % referred to Oyip

Fault event data storage

storage of annunciations of the last eight faults

Time assignment

resolution for operational annunciations 1s

resolution for fault event annunciations 1ms

max time deviation 0:0M%

Data storage for fault recording max. 8 fault events

storage time (fault detection or trip command =0 mg) " total 5 s
incl. 3 s power-fail safe
selectable pre-trigger and post-fault time

max. storage period per fault event “Tinax 0.30 t0 5.00 s (steps 0.01 s)
pre-trigger time Tore 0.05 to 0.50 s (steps 0.01 s)
post-fault time Tpost 0.05 to 0.50 s (steps 0.01 s)
sampling rate 1 instantaneous value per ms at 50 Hz

1 instantaneous value per 0.83 ms at 60 Hz

Trip circuit supervision with one or two binary inputs

Circuit breaker trip test with live trip or
trip/reclose cycle (models with auto-reclosure)

Circuit breaker control
control of'a circuit breaker CLOSE and TRIP
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4  Method of operation

4.1 Operation of complete unit

The numerical time overcurrent protection SIPRO-
TEC 7SJ600 is equipped with a powerful and proven
16-bit microcontroller. This provides fully digital pro-
cessing of all functions from data acquisition of mea-
sured values to the trip and close signals to the cir-
cuit breaker.

Figure 4.1 shows the base structure of the unit.

The transducers of the measured value input sec-
tion ME transform the currents from the measure-
ment transformers of the switch-gear and match
them to the internal processing level of the unit.

Apart from the galvanic and low-capacitive isolation
provided by the input transformers, filters are pro-
vided for the suppression of interference. The filters
have been optimized with regardito bandwidth and
processing speed to suit'the measured value pro-
cessing. The matchedganaleg values are then
passed to the analog input section AE.

The analog input section, AE contains input amplifi-
ers for each input, ‘anpalog-to-digital converters and
memory circuits fogthe data transfer to the micro-
controller.

L1 L2L3 ME AE
[ ) . AN . ]
" 11 N =1 I=1 E ' LCD display
[=lIE] E (2x8 characters)
! Service !
Ti NS £
ﬂé}— Blocked
Ti _[l_ s —
I I I X | ¢ D , 2 signals
(can be marshalled)
! = |4 |P—— p—
i . + | A - ﬁf]— 4 LED (can 7
ﬂa_ be marshalled)
Operator 4 BN D
panel M C ,‘,—'
YN | N U I — 2 x 2 trip relays
(can be
' Reset —[I— FE marshalled)
— 41—
3 binary inputs
(can be T
marshalled) ' — s:e?i; Personal computer
interface
Power =/
supply il |
L. R ]
Figure 4.1 Hardware-structure of time overcurrent protection relay 7SJ600
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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,

— scanning of limit values and time sequences,

— calculation of the trip time in accordance with the
selected characteristic,

— calculation of negative and positive sequence
currents for unbalanced load detection,

— calculation of .m.s. values for overload detection,
— decision about trip and reclose commands,

— storage of measured quantities during a fault for
analysis.

Binary inputs and outputs to and from the processor
are channelled via the input/output elements. From
these the processor receives information from the
switch-gear (e.g. remote resetting) or from other

equipment (e.g. blocking signals). Outputs include,
in particular, trip and reclose commands to the cir-
cuit breakers, signals for remote signalling of impor-
tant events and conditions as well as visual indica-
tors (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, et€. are entered
into the protection from this panel“(referto Section
6.3). Using this panel the parameters can be re-
called and the relevant data forfthe evaluation of a
fault can be read out after a fault as occurred (refer
to Section 6.4). The dialogyithjthe relay can be car-
ried out alternatively viaithe sefial interface by means
of a personal computer.

A power supply unit’prevides the auxiliary supply to
the describedyfunctional units with +5 V. Transient
failures in the supply voltage, up to 50 ms (for
> 110 Vde)mwhich may occur during short-circuits
in thelde. supply system of the plant are bridged by
a d.cgvoltage 'storage element.

38
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4.2 Time overcurrent protection

The time overcurrent protection can be used as defi-
nite time and as inverse time overcurrent protection.
Four standardized inverse time characteristics ac-
cording to IEC 60255—-3 and eight standardized in-
verse time characteristics according to ANSI/IEEE
are available for inverse time mode. The trip time
characteristics and the applied formulae are givenin
the Technical data, refer to Figures 3.1 to 3.4, Sec-
tion 3.3.

The selected overcurrent time characteristics can be
superimposed by a high-set instantaneous or defi-
nite time delayed stage. Additionally, a very high set
instantaneous phase current stage 1>>> is avail-
able.

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.

The pick-up thresholds can be switched over dy-
namically via a binary input even during pick-up of
the protection.

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

4.2.1 Formation of the measured

quantities

The measured currepts are fed to the relay via the in-
put transducersifor each phase. The inputs are gal-
vanically isolated against the electronic circuits as
well as against each other. Thus, the star-point of the
three phaseledrrents can be formed outside of the
relay, or furthemyprotection or supervision devices
can be included in the current transformer circuits.
The residual (earth) current is calculated by the pro-
tection from the sum of the three phase currents. Al-
ternatively, the I o-input may be connected to the
starpoint of the current transformer set; in this case
the“relay calculates the non-connected phase cur-
rent I » from the currents I_ 4, I 3, and the residual
current. All four currents (three phase currents and
residual current) are evaluated in both cases.

4.2.2 Definite time overcurrent pro-
tection stages I> and 1> >

The high-set stages |>> (for phase currents) and
Ie>> (for residual current) are always available, re-
gardless whether or not further.definite time stages
(I>, Ig>) orinverse time stages (Igilgp) are intended
to be used.

Each phase current is compared with the limit value
which is setin commen forthe three phases. Pick-up
is indicated for each phase. The phase dedicated
timer is started. Aftegthetime has elapsed trip signal
is given. The | ¥'stage is delayed with T I>, the high-
set stage 1> >ts delayed with T 1> >,

The residual/(earth) current is processed separately
and comparedWwith separate overcurrent stages lg >
and Iz >>"Rick-up is indicated. After the associated
time Mg or T Ig~ » has elapsed, trip command is
given

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

The logic diagram of the definite time overcurrent
stages is shown in Figure 4.2, that of the high-set
stages is shown in Figure 4.3.

4.2.3 High-speed stages I>>>

The high-speed stages for phase currents 1>>>
complement the high-set stages 1> > for very high
fault currents. In contrast to the high-set stages
which operate with filtered RMS-values, the
I>>>-stages operate with the instantaneous sig-
nals of the currents thus allowing very short tripping
times. In order to avoid transient overreach in case
of DC offset in fault currents, these stages pick up
only when the instantaneous current values exceed
2 /2 times the set (RMS) value. This prevents from
faulty pick-up even in case of full DC offset in the fault
current. On the other hand, these stages may re-
spond only to symmetrical currents (without DC
component) of accordingly higher magnitude but al-
low very fast tripping on very high fault current.
Therefore, they should be used as fast instanta-
neous stage in conjunction with the 1> >-stages.

The function is in principle the same like that of the
I>>-stages. See Figure 4.4 for the logic diagram.
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1> undela
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] 1>
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_>

4.2 Logic diagram of the definite time overcurrent stages 1> (phase currents)

and Ig> (earth current)
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Figure 4.3 Logic diagram of the definite time high-set stages I>> (phase currents)

and lg>> (earth current)
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L1 —G =>1 .

int. blocking (AR)

Block 1> >> ZI >1

'
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O/C L1 . '
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'
'
'
'
'
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N

reset measuri

Block O/C phases . O/Cp blk
v = Q; CETD
O/Cph ON
—0o. © =>1
_>
Figure 4.4 Logic diagram of the high-speed stages |>>>

4.2.4 Inverse time overcurrent protection st

In addition to the definite time stages mentioned b di t characteristic can be selected.
fore, inverse time stages can be enabled for each

the phase currents (with common setting) an The pick-up values of the stages I, (phases) and for
earth current.

he stage Igp (earth) as well as the associated time
Each phase current is compared with the limi
which is setin common for the three phases§. Pic The logic diagram of the inverse time overcurrent
he

factors can be set individually.
is indicated for each phase. Following'pi protection is shown in Figure 4.5.
inverse time stage I,, the trip time delay'is ulated
from the set inverse time charactesi d the mag- For inverse time overcurrent protection stages, one
nitude of the fault current. After th has elapsed can select whether the fundamental wave of the cur-
trip signal is given. For the resi@ ) current a rents or the true r.m.s. values be processed.

Q>®
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igure 4.5 Logic diagram of the inverse time overcurrent protection stages
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4.2.5 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

Infeed direction

onto a busbar with several outgoing feeders (refer
Figure 4.6).

“Reverse interlocking” means, that the time overcur<
rent protection can trip within a short time T [>>,
which is independent of the grading time, if it is not
blocked by pick-up of one of the next,downstream
time overcurrent relays (Figure 4.6). Thérefore, the
protection which is closest to the fault willalways trip
within a shorttime, as it cannot be,blogked by arelay
behind the fault location. The timestages I > or |, op-
erate as delayed back-up stages.

:

A
2

! > >> ' ! > o > !
>I>>A block
| = ] 1 | s 24 |
TI> > > t 4
\ " ! \
Trip Trip Trip Trip
ty
' {
TI> jTi>> ' t
——————————————— || 1 _

Fault location @ :

Fault location :

tripping time T 1> >

tripping time t4
back-up time T |>

Rigure'4.6 Busbar protection using reverse interlocking principle — scheme
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4.3 Unbalanced load protection

The unit is equipped with an unbalanced load pro-
tection, which is advantageous for protection of
motors which are switched by vacuum contactors
with associated fuses. When running on single
phase the motors develop small and pulsating
torques, so that with unchanged torque load the mo-
tor will be quickly thermally overloaded. Further-
more, thermal overloading of the motor can arise by
unsymmetrical system voltage. Even small unbal-
anced system voltages may lead to large slip load
currents because of the small negative sequence
reactances.

The unbalanced load protection detects, additional-
ly, interruptions, short-circuits, and swopped phase
connections of the current transformer circuits.

Single-phase and two-phase short-circuits can be
detected even when the fault current is too small to
be detected by the time overcurrent protection.

In the unbalanced load protection ofthe 7SJ6Q0, the
fundamental wave of the phase current§ is filtered
out and separated into symmetrical components
(negative sequence lo and positive sequence I4).
The ration Io/ly (Iy = rated relay current) is evaluated
for unbalanced load detection.

The unbalanced load pretection has two-stage de-
sign. If the first adjustable threshold I,> is reached,
timer Tjo- is started, thefséeond adjustable thresh-
old Io>> starts the timer Tp% . (see Figure 4.7).
When the associatedytimerhas elapsed, trip com-
mand is issued.

Filtering of the negative sequence current is possi-
ble as long as theyhighest of the three phase currents
is at least/0.1/times rated current of the relay.

Figure¥4.8yshows the logic diagram of the unbal-
aneced load protection.

Trip area

Tios |- -42-
trip stage o>

Toso g ————

trip stage lo>>

lp>> I

Figure 4.7 Triptime characteristic of the unbalanced load protection
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Reversed phase rotation

{ >revPhR )
FD 12>
I1 2 > 2 TI2>
P B
I3 o
2 > g Lo T1235>
[ 2®
FD 12> >
Block unbalanced load protection
{ >12blk )

Figure 4.8 Logic diagram of the unbalanced load prote
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4.4 Thermal overload protection

The thermal overload protection prevents the pro-
tected object, e.g. in case of cables or motors, from
damage caused by thermal overloading. This pro-
tection operates independent on the time overcur-
rent and unbalanced load protection.

The protection can be optionally set to evaluate all
load currents even when overload is not yet present
(thermal overload protection with total memory) orto
evaluate only the load currents when an adjustable
overload threshold has been exceeded (overload
protection without memory).

441 Overload protection with total

memory

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

with® - actualtemperaturerise related ofithe final
temperature rise for the maximum-<per-
missible current k-l

©h— thermal time constant for heating-up of
the protected object

| — actual current (r.m.s. value)related on the
maximum permissible current of the pro-
tected object Imap= Kaly

When the temperature rise reathes afirst set thresh-
old, a warning alarm is,givengin order to render pos-
sible an early load redu¢tion. If the trip temperature
threshold is reachedithesprotected object can be
disconnected from the network.

The temperatire rises are calculated separately for
each individual“phase. The maximum calculated
temperature rise of the three phases is decisive for
the set thresholds. A true r.m.s. value measurement
is performed in order to include for the effect of har-
maonic content.

I he maximum permissible continuous thermal over-
load current Inax is described as a multiple of the
rated current Iy:

Imax = K In

where k = factor according to IEC 602558 or
VDE 0435 part 3011

In addition to the k-factor, the thermal time constant
Ty as well as the alarm temperature ®,4m Mmust be
entered into the protection unit.

When the warning threshold” @y, has been
reached, the protection compttes the expected
time until trip (steady-stateycurrent assumed) and
makes it available in the gperational measured val-
ues. The applied formula‘is:

with dyip “—/expeécted time until trip

(S actual temperature rise related on the
final temperature rise for the maximum
permissible current k-ly

Ty — thermaltime constant for heating-up of
the protected object

I — actual current (r.m.s. value) related on
the maximum permissible current of
the protected object Imax = k - Iy

After the overload protection has tripped, the time is
calculated and indicated until the temperature rise
will have been fallen below the warning temperature
rise, i.e. until the protection will drop off. This is the
time period before which the protected object
should not be re-energized. The protection uses for
this calculation the cooling-down time constant
which can be set as a factor of the heating-up time
constant. Thus, it is considered that, with motors
with self-ventilation, the cooling-down process lasts
longer because the rotor does not ventilate. In this
aspect, the motor is assumed to stand still when the
current consumption is less than 0.1 times rated
(relay) current.

teiose = Koo Th - In forl < 0.1 .1y

with tgose— time after which reclosure is permitted
I — actual current

T — heating-up time constant
k: — prolongation factor for cooling down
® - actual temperature rise

Owarn—parameterized warning temperature
rise

C53000-G1176-C106
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44.2 Overload protection without memory

If the overload protection without memory is se- When the current of at least one phase has exceecQ

lected, the tripping time is calculated according to ed the limit value (1.1 - I), pick-up is indicate

the simplified formula: the timer is started. Trip command is given aﬂ@
time has elapsed.

35
t= (/1)2 —1 o forl>110 When pick-up has occurred, the protection gom-
putes the expected time until trip (steady-state cur-
witht — tripping time rent assumed) and makes it availablednthe opera-
| — overload current tional measured values. \
IL — parameterized threshold value ] o
t. — parameterized time multiplier (= tripping Figure 4.9 shows the logic di f the overload
time with 6 times the threshold value 1) protection with and withoutupe -
o/L
_O/o— preLOAD
: O— no prelL.D
' 1
. S | T
IL— 11 eff o v
f)/Eﬁ 1_ ’
T
ILo—1L2 eff o
rs:ﬁ 1_ '
L3 I3 eff o v

Block overload

protection @
G

\L

{O/Lp/u )

igure'4.9 Logic diagram of overload protection
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4.5 Start-up time monitoring

The start-up time monitor prevents the motor from
damage caused by excessively long start-up occur-
rences. These may happen when, for example, the
rotoris locked, the driving torque is to high, orimper-
missible voltage break down occurs.

The tripping time depends on the magnitude of the
start-up current. The following formula is valid:

2

|
= (4)

for | > lgy

witht — tripping time O
| — actual current (rm.s.)
lsrt — parameterized start-up curre

tsrt — parameterized start-up time

Figure 4.10 shows the logic diagram offthe start-up
time monitoring.

The start-up time moniton\'%k the time over-

current stages (1>, Ip) roximately 70 ms
(selectable).

>

I +—{1L1 rms lsrt

|L2— I rms lsrt

rt

>1

|L3— I3 rms lsrt

Block start-up
time monitoring

| &
| &
| &
O

1> blk
no
approx.
o] 70ms Block |
yes >/lp stages

Figure 4.10 Logic di

%

start-up time monitoring

(_>SRT bk )
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4.6 Automatic reclosure (optional)

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 are possible in
some networks.

7SJ600 allows automatic three-pole as well as
single- and multi-shot reclosure.

It can be freely arranged which protection function
should initiate the auto-reclosure function (refer also
to Section 5.5.6). Normally, the auto-reclosure func-
tion will be started by the trip command of the short-
circuit protection functions, but not by other tripping
functions like overload protection or unbalanced
load protection. Initiation can also be achieved from
an external device via a binary input of the relay pro-
vided this input is accordingly allocated (refer alsoto
Section 5.5.2).

For the auto-reclosure sequence to be successful,
faults on any part of the line should be cleared from
the feeding line ends within the same — shortest
possible — time. The time overcurrent protectionis,
therefore, programmed as to trip with thefinstanta-
neous or short-time delayed stages”I>>31>> >,
and Ig> >, only before the first reclosufe, iorder to
achieve fast tripping. Thereafterpthese, stages are
blocked in order to allow selective'delayed tripping
in accordance with the time-grading plan of the sys-
tem.

Initiation of the autosreclosure function can be
blocked by signals which'ean'be freely assigned to
internal signals or 40 a binary‘input. This is meaning-
ful for such trippingyftinctions which shall block re-
closure, e.g for an external bus-bar protection. Re-
closure is blocked when the blocking signal appears
at any time instant while the start signal is present.

Furthermerey, the reclosure command can be
blocked by, conditions which can equally freely ar-
ranged orinput via a binary input. This blocking of
reclosure operates statically, i.e. as long as it is pres-
ent. But, if this blocking signal is active at the instant
that reclosure command is generated, auto-reclo-
sure is completely aborted. This can be used to en-

sure that the circuit breaker is ready to reclose and
trip at the moment where reclosure command isfout-
put. Once a reclosure command is present, it'is, of
course, retained.

Normally, the sequence of auto-reclosure is as fol-
lows:

The time overcurrent protection clears ashort-circuit
in one of the rapid stages 1> > 45> >hor [e>>. The
AR-function is initiated. With, fault 'clearance (i.e.
drop off of the trip commahnd), the (settable) dead
time “AR T1” for the first AR-cycle commences. After
the dead time, the circuit breaker receives a closing
command, the duratign ofwhich is settable. Simulta-
neously, the (settable), reclaim time “T—REC” is
started.

If the fault is\cleared (successful AR), the reclaim
time “T&REC "expires and all functions reset to the
quiescentieondition. The network fault is cleared.

If the'fault'has not been cleared (unsuccessful AR)
then theyreclaim time is aborted by the renewed trip;
the/next AR-cycle is initiated provided further AR-
cyCles are allowed. After fault clearance, the dead
time "AR Tn” of the n-th AR-cycle starts. At the end of
this, the circuit breaker is given a new closing com-
mand. Simultaneously, the reclaim time “T—REC” is
re-started. Also, any fault during the reclaim time will
result in initiation of the next AR-cycle if allowed.

If one of the cycles is successful, that is, after reclos-
ure the fault is no longer present, the reclaim time
“T—REC” 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. The lock-out
time “T—LOC” is started. For this time the close com-
mand locked. Since no further AR cycle is permitted,
AR has been unsuccessful.

A special blocking time “T—BLM” is provided for
manual closing. During this time after manual clo-
sure, reclosure is blocked; any trip command will be
a final trip. Precondition is that the manual close
command is connected to an accordingly allocated
binary input. Note that the manual close signal given
to the relay does not energize the close command
output but must be wired to the closing coil of the
breaker by a different contact.
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4.7  Trip circuit supervision

The device includes an trip circuit supervision for
one trip circuit. Dependent on the number of binary
inputs which are available for this purpose, supervi-
sion can be effected with one or two binary inputs.
When two binary inputs are used, disturbances in
the trip circuit can be detected for every switching
condition; when one binary input is used, those dis-
turbances which occur during closed trip contacts
cannot be detected.

Figure 4.13 shows the logic diagram of the annunci-
ations generated by the trip circuit supervision.

4.7.1 Supervision using two binary in-

puts

When two binary inputs are used, they are con-
nected according to Figure 4.11: one input in paral-
lel to the trip relay the circuit of which is to be super-
vised, the other in parallel to the circuit breaker auxil-
iary contact.

The binary inputs are energized (logical #H”) jor
short-circuited (logical “L”) depending on theystatus
of the trip relay and the circuit breaker.

During normal operation it is not possible that,both
the binary inputs are de-energized (logical ‘L) at the
same time unless for the short time whére the trip
relay has already closed but thegbreaker is not yet
open.

If both the binary inputs are ‘de-energized continu-
ously, this indicates that githerdhe trip circuit is inter-
rupted, or the trip circuityis short-circuited, or the
control voltage for tripping,is absent, or the breaker
has not properly, opefated. Thus, this status indi-
cates a fault ify the'tsip Circuit.

The status ‘ofythe twio binary inputs is checked ap-
proximately every200 ms. An intentional time delay
for alarm is produced by three repeated status
checks before an alarm is given. This prevents from
faulty, alarms due to short transient occurrences.

4.7.2 Supervision using one binary in-
put

When one binary input is used, this is connected ac-
cording to Figure 4.12: in parallel to the frip relay the
circuit of which is to be supervised.

The binary input is energized (logical “H”) as long as
the trip relay is not energizedtand the trip circuit is
healthy.

When the binary input'i§ynot energized (logical “L’),
this indicates that eitherithe trip contact is closed or
the trip circuitfis “interrupted, or the trip circuit is
short-circuitedjier the control voltage for tripping is
absent. As'the,trip’ contacts may be closed during
healthy trip ¢ircuit condition, the status of the binary
inputis ehecked in relatively long periods (30 s). Fur-
thermore, an intentional time delay for alarm is pro-
dueed"byythree repeated status checks before an
alarmiis given. This prevents from faulty alarms dur-
ing“elosed trip contacts.

Since the second binary input is not available in this
mode, it must be replaced by a resistor R which is
connected to the breaker auxiliary contact Aux2 (re-
fer to Figure 4.12, compare with Figure 4.11). This
allows to detect disturbance in the trip circuit even
when the breaker auxiliary contact Aux1 is open and
the trip contact is reset. The resistance of R is dimen-
sioned such that the trip coil TC must not be ener-
gized when the circuit breaker is open (auxiliary con-
tact Aux1 open, Aux 2 closed); on the other hand the
binary input must be safely energized when the trip
contact is open.

Information on how to dimension the resistor are
contained in Section 5.2.3.
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4.8 Ancillary functions

The ancillary functions of the numerical time over-
current protection 7SJ600 include:

— processing of annunciations,

— storage of short-circuit data for fault recording,
— operational measurements,

— test routines,

— monitoring functions.

4.8.1 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.

4.8.1.1 Indicators and binary outputs

(signal relays)

Important events and conditions are_indicated by
optical indicators (LED) on the front{platey The relay
also contains signal relays for remote,signalling. All
of the signals and indications cah beymarshalled, i.e.
they can be allocated meaningsether than the facto-
ry settings. In Section 5.5 4Re, delivered condition
and the marshalling facilities are‘described in detail.

The output signal relaysyare not latched and auto-
matically reset as soonas/the originating signal dis-
appears. TheEDseanBe arranged to latch or to be
self-resetting.

The memories‘@f.the LEDs can be reset:

— locally, by operation of the reset button (“N”) on
the relay,

— remately by energization of the remote reset in-
put,

—=Wia the operating 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 mainiy?concerns fault indi-
cations such as “Trip cireuit interrupted”, etc.

Agreen LED indicates rgadinessfor operation (“Ser-
vice”). This LED cannotibg reset and remains illumi-
nated when the microprocessor is working correctly
and the unit is not faulty. The LED extinguishes when
the self-checkingifunetion of the microprocessor de-
tects a fault or'whenmthe auxiliary voltage is absent.

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

4.8.1:2 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 operation interface, and all the informations can
then be sent to it. The interface is suited to be oper-
ated directly or via a modem link.

In the quiescent state, i.e. as long as no network
faults are present, the display outputs the operation-
al measured values of the phase currents I 1 and .
In the event of a network fault, information on the
fault appears instead of the operating information.
The first line of the display indicates the phase(s) in
which the fault has been detected. The second line
displays the trip annunciation of the time overcurrent
protection provided trip has occurred. If the relay
picks up without trip (e.g. since an external fault has
been cleared on a different power line), the second
line does not change: the measured value remains
standing. In the event of two successive pick-up oc-
currences it is possible that both display lines show
pick-up information of the two successive pick-ups.

The quiescent information is displayed again once
the fault annunciations have been acknowledged.
The acknowledgement is identical to resetting of the
stored LED displays as in Section 4.8.1.1.
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The device also has several event buffers, e.g. for
operating messages or fault annunciations (refer to
Section 6.4). These messages, as well as the avail-
able operating values, can be transferred into the
front display at any time using the keyboard or to the
personal computer via the operating interface.

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 signal is reset can be read out. The resolution is
1 ms.

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
eight network faults; if a ninth fault occurs the oldest
fault information is overwritten in the fault memory.

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 sequences
so that non-successful auto-reclose attempts will
also be stored as part of one network fault (if autosre-
closure is carried out). Thus, one networkéfault can
include different fault events (from®picksup until
drop-off). This is particularly advantageous for allo-
cation of time data.

4.8.2 Data storage and transmission
for fault recording

The instantaneous values of the measured valdes

iL1, Lo, iLg, iE

are sampled at 1 ms intervals (for 50 Hz) or 0.88 ms
intervals (for 60 Hz) and stored in a girculating shift
register. In case of a fault, the data arestored over a
selectable time period, but maxfoversd seconds.
The maximum number of fauli®records within this
time period is 8. 3 seconds are power-fail safe, i.e.,
after completion of the storing precedure, they are
protected against voltage outage.

These data are then available for fault analysis. For
each renewed fault event, the actual new fault data
are stored without)acknowledgement of the old
data.

The dataean betransferred to a connected personal
computerivia the operation interface and evaluated
by the/protection data evaluation program DIGSI®.
The gurrents’are referred to their maximum values,
normalized to their rated values and prepared for
dgraphie, visualization. In addition, signals are
marked as binary traces, e.g. “Pick-up” and “Trip
commands”.

4.8.3 Operating measurements and
conversion

For local recall or transmission of data, the truer.m.s.
values of the phase currents are available as long as
the relay is not dealing with a fault. When the over-
load protection with total memory is in operation the
calculated temperature rise can be read out. When
the warning threshold has been exceeded, the time
to trip (steady-state current assumed), after an over-
load trip the time until the warning temperature rise
is fallen below, can be read out.

The following is valid:

— IL1, ILo, I3 Phase currents in % of rated current
and in A or kA primary,

calculated temperature rise referred to
trip temperature rise.

- 9/ ®trip
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4.8.4 Control functions

7SJ600 is — dependent on the ordered version —
capable to control of a circuit breaker. That means
that trip and close commands can be issued to the
breaker via the integrated keypad on the front of the
device, or via a serial interface from a personal com-
puter or a localized switchgear automation system
(LSA).

Breaker control can be blocked via a binary input.

The CLOSE command generates the annunciation
‘00 clo.” which must be allocated to the binary
output for breaker close (if applicable together with
the AR close command) during configuration.

The annunciation remains until the general close
command duration T—CL has expired.gTFhe“close
command is disrupted as soon as a trip.command
occurs.

The TRIP command generates the annunciation “Q0
Trp” which must be allocated to the binary output
for breaker trip (together with'thesprotection trip sig-
nal(s)) during configuration.

The annunciation remainsdaintil the general trip com-
mand duration T—TRP has expired. The close com-
mand of this control function does not initiate the
auto-reclose function, (if/available).

“>SWhblo.”

Control in progress

AR in progress

Close command

Trip command
(from protection)

via serial
interface

>1

e

Close command
via operator
panel

71— 4
E

Trip command

——————» Man. Close

1 S

via serial
interface |
>1
Trip command J
via operator
panel

Figure 4.14 Logig'of circuit breaker control

= AR reset
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4.8.5 Test facilities

Numerical time overcurrent protection 7SJ600 al-
lows simple checking of the tripping circuit and the
circuit breaker as well as interrogation of the state of
all binary inputs and outputs. Initiation of the test can
be given from the operator keyboard or via the oper-
ator interface (refer to Section 6.7.3 and 6.7.4).

4.8.5.1 Circuit breaker trip test
Prerequisite for the start of a circuit breaker trip test
is that no protective function has picked up.

The relay issues a three-pole trip command. Before
start of the procedure and during the test procedure,
therelay indicates the test sequence inthe display. If
the relay is equipped with the auto-reclosure option,
a TRIP/RECLOSE cycle can be initiated.

4.8.5.2 Interrogation of binary states

The momentary condition of all binary inputs and
binary outputs (signal relays, trip relays, LED indica-
tors) can be displayed on request by the operator.

4.8.6 Monitoring functions

The device incorporates comprehensive ménitoring
functions which cover both hardware@nd'software.

4.8.6.1 Hardware monitoring

The complete hardware is monitoredjfor faults and
inadmissible functions, fromhe mMeasured value in-
puts to the output relays.{Ingdetail this is accom-
plished by monitoring:

— Auxiliary and réferefnce veltages

Failure or switch-off of the auxiliary voltage auto-
matically puts the system out of operation; this
status is indicate@d by the breaking contact of an
availability, relay provided it is accordingly allo-
cated(Transient dips in supply voltage of less
thamg0_ms will not disturb the function of the relay
(rated d.c. auxiliary voltage > 110 V).

— Command output channels:

The command relays for tripping and reclosing
are controlled by two command and one addition-
al release channels. As long as no pick-up condi-
tion exists, the central processor makes a cyelic
check of these command output channels for
availability, by exciting each channels one after
the other and checking for change in the output
signal level. Change of the feed-back signal to low
level indicates a fault in onef thefControl chan-
nels or in the relay coil. Such a condition leads au-
tomatically to alarm and blogking,of the command
output.

— Memory modules:

After the relay hastbeen connected to the auxiliary
supply voltagegmthe“working memory (RAM) is
checked by wiriting‘adata bit pattern and reading
it.

The “urther_memory modules are periodically
checkedifor fault by

o&formation of the modulus for the program
memory (EPROM) 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.

4.8.6.2 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 signal, thus indicating
“equipment fault” and simultaneously the LED
“Blocked” comes on.
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5 Installation instructions

/_v\ Warning

The successful and safe operation of this device is dependent on proper handlingyand 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,/VDEyer national standards)
regarding the correct use of hoisting gear must be observed. Non-obsenvance 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®ihe
equipment should be visually checked tofensure
that there are no external traces of damage:

The transport packing can be re-usedgfor further
transport when applied in the same way. /Theystor-
age packing of the individual relays ssnot\suited to
transport. If alternative packing is lusedjithis must
also provide the same degree offproteetion against
mechanical shock, as laid down ‘iny|EC 60255—
21-1 class 2 and IEC 60255—2%=2 class 1.

Before initial energization with, supply voltage, the
relay shall be situated_in‘thedoperating area for at
least two hours inforder to ensure temperature
equalization andyto ‘avoid humidity influences and
condensation.

5.2  Preparations

The, operating conditions must accord with VDE
0100/5.78and VDE 0105 part 1/7.83, or correspond-
ing national standards for electrical power installa-
tionse

/N\

Caution!

The modules of digital relays contain CMOS
circuits. These shall not be withdrawn or in-
serted under live conditions! The modules
must be so handled that any possibility of
damage due to static electrical charges is
excluded. During any necessary handling
of individual modules the recommenda-
tions relating to the handling of electrostati-
cally 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 7SJ600x—%xBxxx or —xDxxx for

panel surface mounting

— Secure the unit with four screws to the panel.
Verify sufficient space to adjacent relays in case of
model —%xBxxx. For dimensions refer to Figure
2.1 or22.

— Make a solid low-ohmic and low-inductive opera-
tional earth connection between the earthing sur-
face at the bottom of the unit using at least one
standard screw M4, and the earthing continuity
system 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; ob-
serve labelling of the individual terminals; observe
the maximum permissible cross sections and
torque (see Section 2.2). Use copper conductors
only!

— If the RS485 interface is used, the cable screen
must be earthed.

5.2.1.2 Model 7SJ600x--xExxx for panel flush
mounting or cubicle installation

— Slip away the covers at top and bottom of the
housing in order to gain access to the four holes in
the fixing angle.

— Insert the unit into the panel cut-out or the cubiéle
rack and secure it with four fixing screwssfFor di¢
mensions refer to Figure 2.3.

— Make a solid low-ohmic and low-inductive opera-
tional earth connection between theearthing sur-
face at the rear of the unit using‘atleast'one stan-
dard screw M4, and the earthing continuity sys-
tem of the panel or cubicle; recommended
grounding strap DIN 72338form'A; e.g. Order-No.
15284 of Messrs Druseidt, Remscheid, Germany.

— Make connectioms via theiscrewed or snap-in ter-
minals of the connegtors of the housing. Observe
labelling of the individual connector modules to
ensure correct location; observe the max. permis-
sible conductor cross-sections and torque (see
Section 2.2). Usg copper conductors only! The
use of the screwed terminals is recommended,;
shap-in, connection requires special tools and
must net be’ used for field wiring unless proper
strain felief and the permissible bending radius
are observed.

— Earth the screen of the serial RS485 interface
when it is used.

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 auxil-
iary voltage and the rated current of the curfent
transformers.

5.2.2.1 Auxiliary voltage

Four different ranges of auxiliary veltages€can be de-
livered (cf. Section 2.3 and 3 #Wlf, for exceptional
reason, the rated voltage of the supply input is to be
changed, it must be takefyintogaccount that the
models for rated auxiliary voltage 60/110/125 Vdc
and 220/250 Vdc differfromagach other by different
plug jumpers. The asSignment of these jumpers and
their location on the pie.b. are shown in Figure 5.1.
The model for 220/250.Vdc is suitable for 115 Vac,
too. A diffefent model is suited for 230 Vac. When
the relay is delivered, all theses plugs are correctly
locatedfand matched to the specification given on
the name plate of the relay, so that, normally, none of
the bridges need to be altered.

5.2.22 Rated currents

The current inputs of the relay are matched to the
rated current as given on the name plate of the relay
according to the order designation. The rated cur-
rent is considered by correct location of plug jump-
ers on the p.c.b. The assignment of these jumpers
and their location on the p.c.b. are shown in Figure
5.2. When the relay is delivered, all theses plugs are
correctly located and matched to the specification
given on the name plate of the relay, so that, normal-
ly, none of the bridges need to be altered.

5.2.2.3 Control d.c. voltage of binary inputs

When delivered from factory, the binary inputs are
designed to operate in the total control voltage
range from 17 V10288 V d.c. If the rated control volt-
age for binary inputs is 110 V or higher, itis advisable
to fit a higher pick-up threshold to these inputs in or-
der to increase stability against stray voltages in the
d.c. circuits.

To fit a higher pick-up threshold of approximately
74 V to a binary input a solder bridge must be re-
moved. Figure 5.3 shows the assignment of these
solder bridges and their location on the p.c.b.
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Note: If binary inputs are used for trip circuit supervi-

ion!

sion, it must be considered that two binary inputs (or ! Caution!
one input and a replacement resistor) are con- Electrostatic discharges via the gompe-
nected in series. Therefore, the pick-up threshold nent connections, the PCB tracks\or the
must be clearly smaller than half the control voltage. connecting pins of the modules must be
- avoided under all circumstanees by pre-
— Slip away the covers at top and bottom of the viously touching an earthed metal sur-

housing in order to gain access to the two fixing face.

screws of the module. Unscrew these screws. — Check the solder bridges aceording to Figure 5.1

1o 5.3.
— Pull out the module by taking it at the front cover | ) oAl
and place it on a surface which is suited to electro- — Insert module into the housings
statically endangered components (EEC); — Fix the module into the housing by tightening the

two fixing screws.
— Re-insert covers.

Bridges Rated auxiliary voltage
oS 60 Vg 220 Ve
X11.1 = X11.2 e 110 Vg 250 Vg
pa 125V
X11.2 = X11.3 5 & o
m|m
[+ - 115 Vac
3
R
6 _ S7 wd X11 g:; X11.1=X11.2 X
_ Oss
S5 - S6 - o X11.2-X11.3 X
¥
] 4
S1_S3 = — X12.1-Xx12.2 X
| * m
S2 — S4 ] X12.2-X12.3 X
! S1-83 X
M\ S 81 - 82 X
(*3
+
i S2 - S84 X
)]
l S5 - S6 X
» S6 - 87 X
™a|va d @

/
X12.1 - X12.2
X12.2 - X12.3

Figure 5.1  Checking for auxiliary voltage of the integrated dc-dc-converter
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NS
Rated current Iy = 1 A: Bridges X*1 — X*2 must be inserted
] Rated current Iy = 5 A: Bridges X*2 — X*3 must be inserted
where * = 3,4 and 5 O
,, @)
22z ]2z
K216
(124 | x5 ¢
3 o 5
=l 8 sl
m ‘ ) M T
" I e
i —| | B 3
D SIEENS] e
C/4207-A407-B11-
C72207-A207-B12- —_— .
€7%207-A%07-B1%- o
DX Q
BEEE "
EEEE
b7 >
= g b

: sssdny
EE OO0000 K

J

7S Binary input 1
&\ Binary input 2
\ / Binary input 3

’SI
3

ges 24/48/60 Vdc: Bridges X*2 — X*3 must be inserted! (pick-up threshold approx. 17 Vdc)

oltages 110/125/220/250 Vdc: Bridges X*1 — X*2 may be inserted. (pick-up threshold approx. 74 Vdc)

where * = 6,7 and 8

re 5.3 Checking for control voltages for binary inputs
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5.2.3 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.

If the trip circuit supervision is used, decision must
be made whether two binary inputs or only one is
available for this purpose. The function is explained
in detail in Section 4.7, where also the principle con-
nections are given.

Note: It must be considered that two binary inputs
(or one input and a replacement resistor) are con-
nected in series. Therefore, the pick-up threshold of
the binary input(s) (Section 5.2.2.3) must be clearly
smaller than half the control voltage.

If one single binary input is available (Figure 5.4), an
external resistor R must be connected in the circuit
of the breaker auxiliary contact (Aux2), which re-
places the missing second binary input (refer also to
Section 4.7.2). Thus, a fault is also detected when
the NO auxiliary contact is open and the trip relay

Ucv .
L+ [ 7sJ600
| |
- . UB| mi Bl 1
[7sJ600 I
th tec-

angrereoes e Ty
| 1] 1 IBiHigh)

CB f '
L—
trip contact open
Figure 5.4

contact has reset. This resistor must be dimen-
sioned such that the trip coil (TC) of the breaker can-
not operate when the breaker is open (Aux1 6pen
and Aux2 closed), but that the binary input (BI1) can
operate when the trip contact of the device has
opened, at the same time (Figure 5.4).

This results in an upper limit Bgax and a lower limit
Rmin Of the resistance, from whi€hithe arithmetical
mean value is taken:

Rmax + Rmig
2

R =

The maximum resistance Rmax is derived from the
minimum controlveltage of the binary input:

» Yoy — Ugimin
Rrfiax /= [ ) - Rrc

Bl (High)
The, minimum resistance Ry is derived from the
maximum control voltage which does not operate
the circuit breaker trip coil:

Ucv o
L+ [7ss600 |
_ |
ST - - Bl 1
7SJ600 ] . .
th -
wotion relay TR WJ- L. ]

— 1 Utc (Low)
Rrc

CB

S

trip contact closed

Dimensioning the external resistor R when one single binary input is used
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least two hours in order to ensure temperature

Ucy — U
&Y 1C 1LOW) equalization and to avoid humidity influences and

Rmin = Rrc -

U :
TC (LOW) condensation.

IBI (High)y constant current which operates the binary input . . .

(approx. 2 mA) — Switch off the circuit breakers for the d.c. supply!
Ugimin  mMinimum control voltage for the binary input -

(@pprox. 17 V at delivery, approx. 75 V/ with - C_hec_k the continuity of all the current tran_sform_er

increased pick-up) circuits against the plant and connection dia-

rams:

Ucv Control voltage of the trip circuit grams
Rrc ohmic resistance of the trip coil e Are the current transformers cofregctly.earthed?

Urcow) maximum voltage which does not operate the trip

coil ® [s the phase relationship .ef,theycurrent trans-
formers correct? The relay may,be connected
tolL1 — L2 — L3 or L14— E — A3 (E = residual
current). This must be imiaccordance with pa-
rameter “CT 2” (address block 01, refer to Sec-
tion 6.3.3).

Example:

IBI (High) 2 MA (protection relay data)

Ugimin 17V (protection relay data)

Ucv 110 V (switchgear control voltage) ® Are the polarities of the current transformer

. 3 n
Rtc 500 Q2 (circuit breaker data) connegtions gonsistent?

Urc (ow) 2V (circuit breaker data) If testiswitches Rave been fitted in the secondary

circuitsycheek their function, particularly that in

Rmax = 10V -17v 500 Q the ftest™‘position the current transformer sec-
2 mA ondaryeircuits are automatically short-circuited.
R = 46 kQ
max £ Fithan“ammeter in the auxiliary power circuit;
range approx. 1.5 Ato 3 A.
_ 110V -2V
Rmin = 500 & - 2V — Close the power supply circuit breaker; check po-
larity and magnitude of voltage at the terminals of
Rmin = 27 kQ the unit or at the connector module.
R = —Rmax*tRmin = _ 35549 — The measured current consumption should cor-
2 respond to the quiescent power consumption of
approximately 2 W/VA. Transient movement of
The nearest standard value is selected: 38,k€2. the ammeter pointer only indicates the charging
current of the storage capacitors.
— Open the circuit breaker for the power supply.
— Remove the ammeter; reconnect the auxiliary
5.2.4 Checkingthe'connections voltage leads.
— Close the power supply circuit breaker. The unit
¢ starts up and, on completion of the run-up period,
/-'\ Warnmg the green LED on the front comes on, the red LED
Some of the following test steps are carriec gets off after at most 7 sec.
out in presence of hazardous voltages
They shallybe performed by qualified per — Open the circuit breaker for the power supply.
sonnel only which is thoroughly familiar witl
all, safety regulations and precautionar — Check through the tripping circuits to the circuit
measures and pay due attention to them. breaker.
Non-observance can result in severe pet
sonal injury. — Check through the control wiring to and from oth-
er devices.
Before initial energization with supply voltage, the
relay shall be situated in the operating area for at — Check the signal circuits.
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5.3 Configuration of operation and memory functions

5.3.1

For most operational functions, the input of a code-
word is necessary. The “codeword” is a predefined
key sequence which must be entered via the mem-
brane keyboard or operating 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.
In order to indicate authorized operation and to pre-

vent from unintended alteration, the codeword must
be entered before any alteration can be performed.

Operational preconditions and general

When an operation object is selected whichyrequires
codeword input, press one of the keys [+ or [<]in or-
der to inform the relay about the intended alteration.
The display then shows the line “CW :”which indi-
cates that the codeword is requirged, The 'codeword’
itself consists of the key8equehce’[=] [¥] [=]. Press
these keys in the indicated ‘'seguence and confirm
with the enter key E. Ifghe eedeword is correct the
display shows “CW OK"”{By pressing the enter key
E one more time thelgperation item is displayed
again. Use the kefis,[+] oF’[=] in order to change the
presented text gFipumerical value. A flashing cursor
indicates thatsthe relay operates now in alteration
mode, starting with the first alteration and ending af-
ter confirmationief the altered item with the enter key
E. Thexalteration mode is equally ended when the
settingimenu is left or after an internal waiting time.

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

@ea

CWw WRONG

entry.

C W : The entered characters do not appear in the display, instead only
a'symbol @ appears. After confirmation of the correct input with
Ethedisplay responds with CW OK _. Press the entry key E again.

If the codeword is not correct the display shows CW WRONG.
Pressing the keys [¥] or [=] allows another attempt at codeword

The operating interface is builtup by a hierarchically
structured menu tree, which can be passed through
by means of the scrolling keys«l , D, A, and V. Thus,
each operation object can,be reached. A complete
overview is listed, intAppendix C. Figure 5.5 illus-
trates the way to gegio the configuration items.

After the relay hasdbeen switched on, the display
shows the type“designation and the version of the
implemented firmware. Pressing the key V leads to
the first maingnenu item “PARAME.” (parameters) in

the first operation level of the menu tree. Press key [
to reach the second operation menu level, which
starts with the first parameter block “00 CONF.”
(configuration). Press the key V repeatedly until ad-
dress block 71 appears. You may scroll back with
the key A or page to the previous operation menu
level with 4.

Next to the address block number (71), the heading
of the address block appears in abbreviated form:
“INT. OP” (integrated operation).

C53000-G1176—-C106
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A|l71INT.OP D [7100]
A4

Beginning of the block “Integrated operation” OO

L Z

Address blocks 71 to 74 are provided for configura- cation with external operating and ssing de-
tion of the software operating system. These set- vices via the serial interface, a\t action of

tings concern the operation of the relay, communi- the device functions.

753600
v3i.20 @

PARAME. '.'OO CONF.

71 LANGUA
ENGLTISH

N '
peration level 2nd operation level 3rd operation level

re 5.5 Extract from the operation structure and illustration of selection of the configuration blocks
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You may, for example, change with the key P to the
third operation menu level, then with key < back to
the second operation menu level, as shown in Fig-
ure 5.5. Press the key V to change to address block
72, etc.

The display shows the two-figure address block
number and the meaning of the requested parame-
ter (Figure 5.5). In the second display line follows the
text or number which is presently applicable. The
preset text or number can be altered by pressing the

keys [# or [=].

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

For text parameters, an alternative text appears
which is illustrated in the explanations below. Multi-
ple alternatives may be possible. The alternative
which is chosen, is confirmed with the enter key E.
When the last possible alternative is reached, no fur-
ther changing with the key [} is possible. The same
is valid when one tries to change the first alternative
with the key [=l.

5.3.2 Settings for the integrated operation

Operating parameters can be set in address block
71. This block allows the operatihg langtage to be
selected.

When the relay is delivered,from, the factory, the de-
vice is programmed to give funetion names and out-
puts in the English language.4This can be changed

If a numerical value of the parameter is requiredsthe
preset number can equally be changed with_ the
keys [*]or [=]in order to get a higher or lowér nufn-
ber. The desired value must be confirmed with the
enter key E!

When one of the keys, [F] or [=], is pressed continu-
ously, the numbers will change with an accelerating
sequence. Thus, a fast and fine adjustment is possi-
ble within a wide setting range.

If one tries to leave an operating item or operating
level by pressing one ofthetarrow keys without hav-
ing confirmed an alteration with the enter key E, the
display will show thelguestion “SAVE NEW SET-
TING?”. Confirm With the*Yes”-key Y/J that the new
settings shall peeome*valid now. If you press the
“No”-key N insteady codeword operation will be
aborted, andihealteration which has been changed
since_thellast entry is lost. Thus, erroneous alter-
ations ¢an be made ineffective. Press the arrow key
once againyin order to change really the operating
itemeor,level.

When, the configuration or setting process is termi-
nated by pressing the enter key E, the altered pa-
rameters are permanently secured in EEPROMs
and protected against power outage.

— address block 71

under address block 71. This item is reached from
the second operation level, address block 71 (as de-
scribed above) by changing with the key D to the
third operation level where the operation language
may be changed. The operator languages available
at present are shown in the boxes below.

DL ANGUA
NGT ISH

YAN
N

=

+ I DEUTSCH

FRANCATIS

ESPANOL

[7101]

The available languages can be called up by repeatedly
pressing the key
corresponding national language. If you don’t understand
alanguage, you should find your own language, neverthe-
less.

or (B Each language is spelled in the

The required language is chosen with the enter key E.
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5.3.3 Configuration of the serial interface — address block 72

The device provides one serial interface (operating
or PC interface). Communication via this interface
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 (refer to Section
5.3.1). The data must be coordinated with the con-
nected devices.

The setting of the GAPS is relevant only when the
relay is intended to communicate via a modem. The
setting is the maximum time period which is toler-
ated by the relay when gaps occur during transmis-
sion of a telegram. Gaps may occur, when modems

are used, by compression of data, error correction,
and differences of the Baud-rate. With good trans-
mission quality, 1.0 s is adequate. The value should
be increased when transmission quality is not“se
good. It must be noted that GAPS must be smaller
than the setting of “reaction time protection relay” in
the protection software DIGSI® V3. Recommended
value:

“reaction time protection relay”
2

GAPS ~

Higher values for “reaction timeyprotection relay” re-
duce the transmission speed in'case of transmission
errors. If the relay inteffacejis connected directly to a
personal computer, then GAPS may be sett0 0.0 s.

~

2 INTER
P

AN
N\ ACE

T

[7200]
Beginning of the'hlockefInterface for personal computer”

[7201]
J|PEVICE < Identification number of the relay within the substation; The
1 number can be chosen at liberty, but must be used only
oncewithin the plant system
Smallest permissible number: 1
L argest permissible number: 254
FEEDER [7202] - _
<] A4 Number of the feeder within the substation;
1 Smallest permissible number: 1
Largest permissible number: 254
[7203]
<] S UB S THA § < Identification number of the substation, in case more than
1 one substation can be connected to a central device
Smallest permissible number: 1
Largest permissible number: 254
[7208]

q FWUN.TYZPE <
160

Function type in accordance with IEC 60870-5-103;
for overcurrent time protection no. 160.
This address is mainly for information, it should not be

changed.

68
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[7211]
Data format for the PC (operating) interface:

q PC INTER _ _ _
DIGSTI V3 v format for Siemens protection data processing p @

DIGSI® Version V3
+ [Asc1II ASCII format O
IEC com. IEC compatible format (acc. IEC 60870-5—-103)
IEC ext. compatible with [EC 60870—-3-105 a extenged

[7214] \
q 72 GAPS < Maximum time period of data ch may occur during
1.0 s data transmission via moc%

Smallest setting value: 0.0s
Largest setting value: 5.0 s

AU D [7215]
<| \v4 The transmi rate for communication via the PC
96 00BAUD (operating) in n be adapted to the operator’s com-
munication,interface, e.g. personal computer, if necessary.
+ 19200 BD The avai ibilities can be displayed by repeatedly
depre% e key + or —. Confirm the desired Baud-
1200BAUD rate t try key E.

s 0
N

[7216]
@ Parity and stop-bits for the PC (operating) interface:

format for Siemens protection data processing program
DIGSI® Version V3 with even parity and 1 stop-bit

DIGSTI

+ lsg o1 transmission with Odd parity and 7 stop-bit
8 N 2 transmission with No parity and 2 stop-bits
8N 1 | transmission with No parity and 7 stop-bit
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5.3.4 Settings for fault recording — address block 74

The time overcurrent protection relay is equipped
with afault data store (see Section 4.8.2). Distinction
must be made between the reference instant and
the storage criterion. Normally, the general fault de-
tection signal of the protection is the reference in-
stant. The storage criterion can be the general fault
detection, too (RECbyFT), or the trip command
(RECbyTP). Alternatively, the trip command can be
selected as reference instant (SRT witTP), in this
case, the trip command is the storage criterion, too.

A fault event begins with the fault detection of any
protection function and ends with drop-off of the lat-
est fault detection. The scope of a fault record is nor-
mally this fault event.

The actual recording time starts with the pre-trigger
time T—PRE before the reference instant and ends
with the post-fault time T—POS after the recording
criterion has disappeared. The permissible record*
ing time (incl. pre-trigger and post-fault time) for
each record (incl. pre-trigger and post-fault time) is
set as T-MAX. Altogether 5 s are ayailable for fault
recording. Within this time range, upgto 8 fault re-
cords can be stored. 3 s of the total time"are saved
against power failure.

Note: The set times are related ona’system frequen-
cy of 50 Hz. They are to bematched, accordingly, for
different frequencies.

VAN
Vi I rReEcorDER

7 4 FAULT D [7400]
Beginning of block*kault recordings”

[7402]
<] 74RECIAini o Data storage iswinitiated:
— fault deteetion is reference instant
RECbYFT fault' detection is storage criterion

+ |[RECbyToP

SRTwit TP

=~ fault detection is reference instant
trip command is storage criterion

= tip command is reference instant
trip command is storage criterion

[7410]
<] 7 4 T -MAX Maximum time period of one fault record
1.00 s % Smallest setting value: 0.30s
Largest setting value: 5.00 s

7 4 T -9 RyE
0 . 140 s

7 4 T - PO S
0. 10 ]

[7411]

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

[7412]

Post-fault time after the storage criterion disappears
Smallest setting value: 0.05s
Largest setting value: 0.50s
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5.4

5.4.1 Introduction

The device 7SJ600 provides a series of protection
and additional functions. The scope of the hard-and
firm-ware is matched to these functions. Further-
more, individual functions can be set (configured) to
be effective or non-effective by configuration param-
eters. A preselection of the characteristics of the
overcurrent time protection can be made, addition-
ally.

Example for configuration of the scope of functions:
Assume a network comprising overhead lines and
cable sections. Overload protection is only reason-
able for the cable sections, this function will be “de-
configured” for the devices protecting the overhead
line sections.

Configuration of the protective functions

The configuration parameters are input tAreugh the
integrated operation keyboard at the front of the de-
vice or by means of a personal computer, connected
to the operation interface. The use of the integrated
operating keyboard is described.n,detail in Section
6.2. Alteration of the programmed parameters re-
quires the input of the codeword (see Section 5.3.1).
Without codeword, thefsetting can be read out but
not altered.

For the purpose ofigonfigtrration, address block 00
is provided. This®blockfis reached from the initial dis-
play in operation level 1 with the key V (“PARAME.”)
and changing with key P to the second operation
level. Addressiblock 00 CONFiguration appears
(Figurens.6).

753600
v3.20

v

PARAME.

B

cCOoNF .

0/ Cch
TIME

00
de £

ist'operation level

2nd operation level

_ I

01 CIRSUP
nonEZXIGST

3rd operation level

Figure 5.6 Extract from the operation structure and illustration of selection of the configuration block
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Within the block 00 one can page with key P to the
third operation level and scroll on with key V or scroll
back with key A. Each paging action leads to a fur-
ther operation object for the input of a configuration
parameter. In the following sections, each operating
object is shown in a box and explained. In the upper
line of the display, behind the block number, stands
the associated device function. In the second line is
the associated text (e.g. “EXIST”). If this text is appro-
priate the arrow keys V or A can be used to page the
next or previous operating item. If the text should be
altered, press the keys [#] or [=], after having input
the codeword; an alternative text then appears (e.g.
“nonEXIST”). There may be other alternatives which
can then be displayed by repeated depression of
the keys |t or |==]. When the last possible alternative
is reached, no further changing with the key [*] is
possible. The same is valid when one tries to change
the first alternative with the key =l The required al-
ternative must be confirmed with the key E!

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-

ning of the explanations in brackets.

If one tries to leave an operating item or operating
level by pressing one of the arrow keys without hay=
ing confirmed an alteration with the enter key E; the
display will show the question “SAVE NEW SET-
TING?”. Confirm with the “Yes”-key Y/J that the new
settings shall become valid now. If you press the
“No”-key N instead, codeword operation will be
aborted, and the alteration which hag'been changed
since the last entry is lost. Thus, effoneous alter-
ations can be made ineffective. Press the arrow key
once again in order to changé really the operating
item or level.

When the configuration olsetting process is termi-
nated by pressing thé enter Key E, the altered pa-
rameters are permanently”secured in EEPROMs
and protected against pewer outage.

With the arrowakey:sl#’ (one level back), the second
operation levelcambe reached where you may scroll
with key ¥, tothenext address block. If you press the
arrowk€y Nence again, the first operation level is
reached.

5.4.2 Programming the scope of functions — address block 00

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 configuredsas mwonEXIST will
not be processed in 7SJ600: There will be no annun-
ciations and the associated, setting parameters
(functions, limit values) willinot’be requested during
setting (Section 6.3). In, conirast, switch-off of a

function means that the function will be processed,
that indication will appear (e.g. “... switched
of £”) 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 available will not appear in
the display.

00 CONF. D

N
v

[7800]
Beginning of block “Configuration of the scope of
functions”

72
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Overcurrent time protection:

Preselection of tripping characteristic

q 00

de £

O/ Cch
T I

M

E

+|I>>>

\%

.

IEC 1 v
ANSTI nv
IEC 0] C

v

[7801]
Only definite time characteristics (for phase and earth'cur-
rents) are available

Only the high current stage |>> and the instantaneeus very
high current stage I>>> (for phase currents) and the high
current stage Ig>> (for earth current) are available
Attention! This option must only be used without*auto-re-
closure, as these stages will be blocked’after the first auto-
reclose cycle!

The four inverse time characteristiesyaccerding IEC are
available (refer to Figures 3.1 and 32,Section 3.3),
besides the high-current and very high'current stages

The eight inverse time charageteristies according ANSI are
available (refer to Figuress8:3 and’3.4, Section 3.3),
besides the high-current andwery high current stages

The definite time stagesyas well as the four inverse time
characteristics according|lEC are available (refer to Figures
3.1 and 3.2, Section 3.8)f besides the high-current and very
high current stages

The definite time stages as well as the eight inverse time
characteristics aéeording ANSI are available (refer to Fig-
ures 3.3/and 34 Section 3.3), besides the high-current and
very high“eurrent stages

No avercurrent time protection is available

[7802] Dynamic switch-over of pick-upvalues

N

00 0O/ Ccdy
nonkEkE XIS ST

+

EXIST

A4

[7803] Unbalanced load protection:

N

01 U NB). L
noOnEBXIST

+

ERXAT ST

A4

[7804] Thermal overload protection:

q

01 o0/ L
nonEZXIG ST

prelLOAD

n o prelLD

A4

with total memory
(preload considered)

without memory
(no preload)

[7805] Start-up time supervision:

<] 01 STRT
nonEZXTIZST v
+ [EXIsST
[7834] Automatic reclosure:
q 01 A R
nonEZXTIZST v
+ |EXIST
[7839] Trip circuit supervision:
01 CIRSU
< PI A
nonEZXTIZST

with 2 B1I

1
o)

bypass

C53000-G1176—-C106

73



7SJ600 V3

Installation instructions

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 most of the internal functions can be
rearranged and thus adapted to the on-site condi-
tions.

Marshalling of the inputs, outputs and LEDs is per-
formed by means of the integrated operator panel or
via the operating interface. The operation of the op-
erator panel is described in detail in Section 6.2.
Marshalling begins at the address block 60.

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. A
flashing cursor indicates that the relay operates now
in alteration mode, starting with the first alteration
and ending after confirmation of the altered item with
the enter key E. The alteration mode is equally en-
ded when the setting menu is left or after an internal
waiting time.

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: A fault is registered from any of the'inte;
grated protection functions. This event is generated
in the device as an “Annunciation” (logicalfunction)
and should be available at certain tegminals of the
unit as a N.O. contact. Since spegific‘unit terminals
are hard-wired to a specific (physical) signal relay,
e.g. to the signal relay 2, the pracessormust be ad-
vised that the logical signal “BET det” (fault de-
tected) should be transmitted 1o the signal relay 2.
Thus, when marshalling is performed two state-
ments of the operatoraretimportant: Which (logical)
annunciation gengrated in the protection unit pro-
gram should trigger which”(physical) signal relay?
Up to 20 logical anhuncCiations can trigger one
(physical) signal relay.

A similar situation applies to binary inputs. In‘this
case external information (e.g. blocking of I1>>
stage) is connected to the unit via a (physical) input
module and should initiate a (logical) function,
namely blocking. The corresponding question to the
operator is then: Which signal frem™a (physical) in-
put relay should initiate whichgreaction in the de-
vice? One physical input signal caminitiate up to 10
logical functions.

The trip relays can also beyassigned different func-
tions. Each trip relay gan'be controlled by each com-
mand function or combination of command func-
tions.

The logical annAunciation functions can be used in
multiplegmanner. E¥g. one annunciation function can
trigger several'signal relays, several trip relays, addi-
tionallybe indicated by LEDs, and be controlled by a
binary inputdunit.

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) functions should be allocated.

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

The marshalling block is reached with the keys V
(scrolling forwards) or A (scrolling backwards), D
(next operation level) or 4 (previous operation level),
i.e. from the initial display (Figure 5.7):

— key V (forwards),

— key D (second operation level),

— key V (forwards) until address block 60 appears
in the display.

6 0 MARSH

[6000]
Beginning of marshalling blocks
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4th operation level 5th operation level

Figure 5.7 Extract from the éperation structure and illustration of selection of the marshalling blocks

You may, for example, changewith the key P to the
next operation menugéVel, then with key 4 back to
the previous operationfmenu level, as shown in Fig-
ure 5.7. Withiva menu‘lével, key V is used to scroll
forwards oA tocrollfbackwards. Each forward or
backward stepfin thé fourth operation level leads to
display of the next'input, output or LED position. In
the display the physical input/output unit forms the
heading.

Key,P leads to the selection level of an individual in-
put/eutput module. The display shows, in the upper
line,"the physical input/output unit, this time with a
one to two digit index number. The second display
line shows the logical function which is presently al-
located.

On this selection level the allocated function can be
changed after codeword input by pressing the key
[+]. By repeated use of the key aII marshallable
functions can be paged through the display. Back-
paging is possible with the key [=]. When the re-
quired function appears press the execute key E. Af-
ter this, further functions can be assigned to the
same physical input or output module (with further
index numbers) by using the key V. Each selection
must be confirmed by pressing the key E! If a se-
lection place shall not be assigned to a function, se-
lection is made with the function “not all.” (not
allocated).

You can leave the selection level by pressing the key
{. The display shows again the previous selection
level. Now you can page with key V to the next input/
output module or with A tothe previous to repeat se-
lection procedure, as above.
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In the following paragraphs, allocation possibilities
for binary inputs, binary outputs and LED indicators
are given. The arrows V A or P 4 at the left hand
side of the display box indicate paging from opera-
tion level to another operation level, within the opera-
tion level or selection level. Those arrows which lead
to the next operating step in a logical sequence are
indicated in bold figures.

The function numbers and designations are listed
completely in Appendix C.

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

If one tries to leave an item or operating level by
pressing one of the arrow keys without having con-
firmed the allocation with the enter key E, the display,
will show the question “SAVE NEW SETTING?%.
Confirm with the “Yes”-key Y/J that the new settings
shall become valid now. The new text is displayed
now. If you press the “No”-key N instead, all alte=
ations which has been changed since the last entry
of the key E are lost and the old text is displayed.
Thus, erroneous alterations can be made ineffec-
tive. Press the arrow key once againgin, order to
change really the operating itemter levels

When the marshalling process/isnterminated by
pressing the enter key E, the allgcations are perma-
nently secured in EEPROMSs and protected against
power outage.

5.5.2 Marshalling of the binary inputs — addresssblock 61

The unit contains 3 binary inputs which are desig-
nated INPUT 1 to INPUT 3. They can be marshalled
in address block 61. The block is reached from the
initial display by pressing the key V to the first main
menu item “PARAME.” (parameters) in the first oper-
ation level of the menutree. Press key D to reach thé
second operation menu level, which starts with the
first parameter block “00 CONFE.” (configuration).
Press the key V repeatedly until address block “60
MARSH” (marshalling) appears. Key D leads 16 ops
eration level 3 with address block “61 MARSH BIN
INP” (marshalling of binary inputs) (refer al§o to Fig-
ure 5.7).

The selection procedure is carried out as described
in Section 5.5.1.

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

— (no index) Anormally open” mode: the input
acts as a NQycontagt, i.e. the control voltage
at the input terminals activates the function;

c —<4normally closed” mode: the input acts as a
NC'eontact, i.e. control voltage present at the
terminals turns off the function, control voli-
age absent activates the function.

Wheh paging through the display with [+] or [=],
each input function is displayed without any index
which indicates the “normally open” mode and with
the index “c” which indicates the “normally closed”
mode, as above. The changed function then must
be re-confirmed by the entry key E.

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 if the
corresponding protection function has been pro-
grammed out (“de-configured”, refer Section 5.4.2).

The assignment of the binary inputs as delivered
from factory 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.

4 e mMarRsH D
zZJ|BI'N.INP

[6100]
Beginning of block “Marshalling binary inputs”
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The first binary input is reached with the key D :

<

A4

61 MARSH > [6101]
B I 1

Allocations for binary input 1

Change over to the selection level with D :

N

6 1 BI1

>L ED r .

[6102]
AV 4 Reset of stored LED indicationsgENoO;
“normally open” operation:

LEDs are reset when controlyoltage present

6 1 BI1

not all.

2

2\ [6103]
A4 No further functions,areninitiated by binary input 1

Following codeword input, all marshallable functions can bespaged through the display by repeated use of the
key [+, Back-paging is possible with the key [=]. Whenthe requiredfunction appears press the execute key E.
After this, further functions can be allocated to the same physi€al input or output module (with further index
numbers 1 to 10) by using the key V. Each selection must be'confirmed by pressing the key E! If a selection
place shall not be assigned to a function, selection is made with the function “not all.” (not allocated).

Leave the selection level with key 4. You cangge,thef to the next binary input with the arrow key V.

FNo | Abbreviation Description
1 not all. Binary.input is not allocated to any input function
3 >TimeSy Time synehronization
5 >LED r. Reset,LED indicators
11 >Annu. 1l Usendefined annunciation 1
12 >Annu. 2 User defined annunciation 2
13 >Annu,3 Jser defined annunciation 3
14 >Annd. 4 User defined annunciation 4
356 >MCLOSE Circuit breaker is manually closed (from discrepancy switch)
1157 >CBcle Circuit breaker closed (from CB auxiliary contact)
1501 >0/L on Switch on thermal overload protection
1502 >0/Loff Switch off thermal overload protection
1503 >0/L bk Block thermal overload protection
1701 >0/Cpon Switch on time overcurrent protection for phase currents
1702 >0/Cpof Switch off time overcurrent protection for phase currents
1704 >0/Cpbk Block time overcurrent protection for phase currents
1711 >0/Ceon Switch on time overcurrent protection for earth current
1712 >0/Ceof Switch off time overcurrent protection for earth current
1714 >0/Cebk Block time overcurrent protection for earth current
Jable 5.1 Marshalling possibilities for binary inputs (continued next page)
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FNo Abbreviation

Description

1721 >I>> bk
1722 >I> blk
1723 >Ip blk
1724 >IE>>bk
1725 >IE> bk
1726 >IEp bk
1727 >C/0

2701 >AR on
2702 >AR off
2732 >AR St.
2733 >ARb1St
2734 >ARb1C1l
4632 >SWblo.
5143 >I2 blk
5144 >revPhR
6758 >I>>>bk
6801 >SRT bk
6851 >SUP bk
6852 >TrpRel
6853 >CBaux

Block I>> stage of time overcurrent protection (phase faults)
Block I> stage of definite time overcurrent protection (phase faults)
Block I, stage of inverse time overcurrent protection (phase faults)
Block Ig>> stage of time overcurrent protection (earth faults)
Block Ig> stage of definite time overcurrent protection (earth faults)
Block Igp stage of inverse time overcurrent protection (earth faults)
Change over of overcurrent fault detection level

Switch on internal auto-reclosure function

Switch off internal auto-reclosure function

Start internal auto-reclosure function (initiation)

Block initiation of internal auto-reclosure function

Block reclose command of internal auto-reclosure function

Block control facility

Block unbalanced load protection

Reversed phase rotation
Block I>> > stage (inst.. very high stage) of gime, overcurrent protection
Block start-up time supervision

Blocking trip circuit supervision

Trip circuit supervision: Trip relay

Trip circuit supervision: CB auxiliary

Table 5.1 Marshalling possibilities for binary inputs

The complete pre-settings are listed in Table 5.2.

4th selection level 5th selection(level FNo Remarks

MARSHALLING BINARY INPUTS Heading of the address block

6 1 MARSH|61BTW 1 Acknowledge and reset of stored LED and dis-
BI 1 >LEDg r . 5 | played fault indications, LED-test

61 MARSH 601.B, I 2 1 Block I> > stage of overcurrent time protection
BI 2 >S4 >'> bk 1721 | for phase faults

61 MARSH 6 TBI3 1 Circuit breaker is manually closed (from dis-
BI 3 »mMCLOSE 356 | crepancy switch)

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 2 signal outputs (alarm relays).
These signal relays are designated SIG.RE 1 and
SIG.RE 2 and can be marshalled in address block
62. The block is reached from the initial display by
pressing the key V to the first main menu item “PA-
RAME.” (parameters) in the first operation level of
the menu tree. Press key D to achieve the second
operation menu level, which starts with the first pa-
rameter block “00 CONF.” (configuration). Press the
key V repeatedly until address block “60 MARSH”
(marshalling) appears. Key > leads to operation lev-
el 3 with address block “61 MARSH BIN INP” (mar-
shalling of binary inputs); key V leads to address
block “62 MARSH SIG REL (marshalling signal re-
lays) (refer also to Figure 5.7).

The selection procedure is carried out as described
in Section 5.5.1. Multiple annunciations are possi-
ble, i.e. one logical annunciation function can be
routed to several physical signal relays (see also
Section 5.5.1).

Table 5.3 gives a listing of all annunciation functions
with the associated function numbers FINe: Anpun-
ciation functions are naturally not effective when the
corresponding protection function is not available or
has been programmed out (“de-configured” — refer
Section 5.4.2).

The assignment of the output'signal relays as deliv-
ered from factory is showhyinthe general diagrams
in Appendix A. The following‘bhoxes show an exam-
ple for marshalling for signaltelay 1. Table 5.4 shows
all signal relays as preset fram the factory.

Note as to Table 5:8; Annunciations which are indi-
cated by a leading, “>" sign, represent the direct
confirmation 6fthe binary inputs and are available as
long as the@6rresponding binary input is energized.

Furtherdinformation about annunciations see Sec-
tion 6.4

[6200]
<] 62 MARSH D Beginning of the block “Marshalling of the output signal re-
v SIG.RETL |ays”
The first signal relay is reached with the key D¢
{ |62 MarsH D [6201]

Y I[SIG.RE 1

Change over to the selectien,level with D :

Allocations for signal relay 1

[6202]
<] 62sIGWR A \v4 Signal relay 1 has been preset for:
opexart . At least one protection function is operative, FNo 52;

q 6 s me1 2| A
al11l .||V

n ont

[6203]
no further functions are preset for signal relay 1

Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe
key: &) Back-paging is possible with the key [=]. Whenthe required function appears press the execute key E.
Aftenthis, further functions can be allocated to the same signal relay (with further index numbers 1 to 20) by
usingthe key V. Each selection must be confirmed by pressing the key E! If a selection place shall not be
assigned to a function, selection is made with the function “not all.” (not allocated).

Leave the selection level with key <. You can go then to the next signal relay with the arrow key V.
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FNo Abbreviation Description
1 not all. No annunciation allocated
3 >TimeSy Time synchronization
5 >LED r. Reset LED indicators
11 >Annu. 1l User defined annunciation 1 (delayed with address 3801)
12 >Annu. 2 User defined annunciation 2 (delayed with address 3802)
13 >Annu. 3 User defined annunciation 3 (delayed with address 3803)
14 >Annu. 4 User defined annunciation 4 (delayed with address 3804)
52 operat. At least one protection function is operative
301 Sys.Flt Fault in the power system
302 FAULT Fault event with consecutive number
356 >mCLOSE Circuit breaker is manually closed (from discrepancy switeh)
501 FT det General fault detection of device
511 DEV.Trp General trip of device
563 CBA sup CB alarm suppressed
1157 >CBclo Circuit breaker closed
1174 CBtest Circuit breaker test in progress
1185 CBtpTST Circuit breaker test: Trip 3pole
1188 CBTwAR Circuit breaker test: Trip 3pole with autosreclosure
1501 >0/L on Switch on thermal overload protection
1502 >0/Loff Switch off thermal overload protection
1503 >0/Lblk Block thermal overload protection
1511 O/L off Thermal overload protection is;switehed off
1512 0/L blk Thermal overload protectionyis blocked
1513 0/L act Thermal overload protectiopiis‘active
1516 0/L wrn Thermal overload protection: Thermal warning stage
1518 0/L p/u Thermal overload protegtion: Rick-up
1521 0/L Trp Thermal overload protection: Trip
1701 >0/Cpon Switch on overcyrrent timegprotection for phase currents
1702 >0/Cpof Switch off overGurrent time protection for phase currents
1704 >0/Cpbk Block overcutrenttime protection for phase currents
1711 >0/Ceon Switch on overcurrent’'time protection for earth current
1712 >0/Ceof Switch off overcurrent time protection for earth current
1714 >0/Cebk Block overcurrent protection for earth current
1721 >I>> bk Block 13> stage of overcurrent time protection (phase currents)
1722 >I> blk Bloek 1>y stage of definite time overcurrent protection (phase currents)
1723 >Ip blk Blogk Ig,stage of inverse time overcurrent protection (phase currents)
1724 >IE>>bk Block Ie>> stage of overcurrent time protection (earth current)
1725 >IE> bk Block'lg> stage of definite time overcurrent protection (earth current)
1726 >IEp bk BlocK'lgp, stage of inverse time overcurrent protection (earth current)
1727 >C/0 Dynamic change-over of overcurrent fault detection pick-up values
1751 O/Cpoff Overcurrent time protection phase is switched off
1752 0/Cpblk Overcurrent time protection phase is blocked
1753 O/Cpact Overcurrent time protection phase is active
1756 O/Ceoff Overcurrent time protection earth is switched off
1757 0/Cebilk Overcurrent time protection earth is blocked
1758 O/Ceact Overcurrent time protection earth is active
1762 o/c L1 Fault detection of overcurrent time protection phase L1
1763 0/C L2 Fault detection of overcurrent time protection phase L2
1764 0/C L3 Fault detection of overcurrent time protection phase L3
1765 Q/C E Fault detection of overcurrent time protection earth fault
1800 ED) I>> Fault detection of overcurrent time protection stage |>> phase currents
1805 Trp I>> Trip by high-set |>>stages for phase currents
1810 FD I> Fault detection of overcurrent time protection stage |> phase currents
1815 Trip I> Trip by overcurrent |> stage for phase currents

Table 5.3  Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
1820 FD Ip Fault detection of overcurrent stage I, for phase currents
1825 Trip Ip Trip by overcurrent |, stage for phase currents
1831 FD IE>> Fault detection of high-set stage 1>> for phase currents
1833 TrpIE>> Trip by overcurrent I[g>> stage for earth currents
1834 FD IE> Fault detection of overcurrent Ig> stage for earth current
1836 Trp IE> Trip by overcurrent I[g> stage for earth current
1837 FD IEp Fault detection of overcurrent I, stage for earth current
1839 Trp IEp Trip by overcurrent Ig, stage for earth current
1850 FD dyn Dynamic switch-over of overcurrent pick-up values
2701 >AR on Switch on internal auto-reclosure function
2702 >AR off Switch off internal auto-reclosure function
2732 >AR St. Start internal auto-reclosure function (initiation)
2733 >ARb1St Block initiation of internal auto-reclosure function
2734 >ARb1C1 Block reclose command of internal auto-reclosure,function
2736 AR act. Internal auto-reclose function is active
2781 | AR off Internal auto-reclose function is switched offier blocked
2801 AR i pg Internal auto-reclose cycle in progress
2851 AR ClCm Internal auto-reclose function close commangd
2863 AR dTrp Internal auto-reclose function definitive final) trip
2872 | AR Strt Internal auto-reclosure function ‘started
2873 AR blst Internal auto-reclosure function initiatien is blocked
2874 AR blcCcl Internal auto-reclosure functien®elose command is blocked
2875 ARb1MC1l Internal auto-reclosure fungtiontis, blocked by manual closure
2876 AR DT Internal auto-reclosure fupction dead time is running
4632 >Swblo. Block control facility
4640 Q0 Clo. Control-Close-Commafid,CBs Q0
4641 Q0 Trp. Control-Trip-Command £B~Q0
5143 >I2 blk Block unbalancedload protection
5144 >revPhR Reversed phase ratation
5151 I2 off Unbalance@yload protection is switched off
5152 I2 blk Unbalanced |oad protection is blocked
5153 I2 act Unbalanceéd lead protection is active
5159 FD I2>> Fault detection/of unbalanced load protection stage lo>>
5165 FD 12> Fault detection of unbalanced load protection stage Io>
5170 Trp I2 Trip bysunbalanced load protection stage 15>
6757 TrpI>>> Trip By, very high overcurrent stage 1>>>, phases
6758 >I>>>bk Instantaneous very high stage of overcurrent time protection is blocked
6801 >SRT bk Block start-up time supervision
6811 SRT off Start-up time supervision is switched off
6812 SRT blk Start-up time supervision is blocked
6813 SRT act Start-up time supervision is active
6821 SRT, Trp Trip by start-up time supervision
6851 >SUP Wbk Block trip circuit supervision
6852 >TrpRel Trip circuit supervision: binary input in parallel to trip relay
6853 >CBaux Trip circuit supervision: binary input in parallel to CB auxiliary contact
6861 SUB, oJff Trip circuit supervision is switched off
6862 SUP blk Trip circuit supervision is blocked
6863 SUP act Trip circuit supervision is active
6864 SUPnoBI Trip circuit supervision is inactive, binary input is not marshalled
6865 CIR int Trip circuit is interrupted
Jable’5.3  Marshalling possibilities for signal relays and LEDs
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4th selection level 5th selection level FNo Remarks
MARSHALLING SIGNAL RELAYS Heading of the address block
62 MARSH 628IG1 1 52 | At least one protection function is operative
SIG.RE 1 operat.
62 MARSH 6 2S5 IG2 1 501 | General fault detection of device
SIG.RE 2 FT det

Table 5.4  Preset annunciations for signal relays

5.5.4 Marshalling of the LED indicators — address block/63

The unit contains 6 LEDs for optical indications, 4 of
which can be marshalled. They are designated LED
1 to LED 4 and can be marshalled in address block
63. The block is reached from the initial display by
pressing the key V to the first main menu item “PA-
RAME.” (parameters) in the first operation level of
the menu tree. Press key D to reach the second op-
eration menu level, which starts with the first param-
eter block “00 CONF.” (configuration). Press the key
V repeatedly until address block “60 MARSH” (mar-
shalling) appears. Key D leads to operation levelg
with address block “61 MARSH BIN INP” (marshal-
ling of binary inputs); key V (twice) leads to address
block “63 MARSH LED IND” (marshalling LED indi¢
cators) (refer also to Figure 5.7).

The selection procedure is carried out as described
in Section 5.5.1. Multiple annungdiations,are possi-
ble, i.e. one logical annunciation,fuhction can be
routed to several LEDs (see also Segtion 5.5.1).

Apart from thedeggical function, each LED can be
marshalled to ‘@perate either in the stored mode or
unstored‘modeé:’Each annunciation function is dis-
played with the index m (for memorized) or without
index (for nememorized) when proceeding with the
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 has been pro-
grammed out (de-configured).

The changed function must be re-confirmed by the
enter-key E.

The assignment of the LEDs as preset by the factory
is shown in 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.

6 3
LED

MA RS H
L, D

N
v

[6300]
Beginning of the block “Marshalling of the LED indicators”

The first matghallable LED is reached with the key D :

6 3
LED

MARSH
1

P

<
"4

[6301]
“Allocations for LED 1”
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Change over to the selection level with D :

q not al

4 6 3LEDI1 1
o/ c L1 M
6 3LEDI1 2

1.

Following codeword input, all marshallable functions can be paged through the'display by repeated use of the
key [+, Back-paging is possible with the key [=]. Whenthe required function‘appears press the execute key E.

PAN
v

[6302]

LED 1 has been preset for:

1st: Fault detection of overcurrent time protectionphase L1,

memorized, FNo 1762

[6303]

No further functions are preset forikED 4

After this, further functions can be allocated to the same LED indicator (withyfurther index numbers 1 to 20) by

using the key V. Each selection must be confirmed by pressing thekey ENf a selection place shall not be

assigned to a function, selection is made with the function “not aldy.,” (net allocated).

Leave the selection level with key <. You can go then to the next.LED.indicator with the arrow key V.

4th selection level 5th selection level FNo Remarks

MARSHALLING LEDs Heading of the address block

6 3 MARSH [63LEDI1 1 Fault detection of overcurrent time protection
L ED 1 o/ c¢C LA M 1762 | phase L1; memorized

6 3 MARGSH (6 3L EFM2 1 Fault detection of overcurrent time protection
L ED 2 0 /4C L 2 1763 | phase L2; memorized

6 3 MARGSH [6 3)L ED 3 1 Fault detection of overcurrent time protection
L ED 3 Q/ C L 3 1764 | phase L3; memorized

63 MARSHNEG PL ED 4 . General trip of device; memorized

LED 4 DuE V TrpM 511 P ’

Table 5.5  Preset'kED indicators
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 2 trip relays which are designated
CMD.RE 1 and CMD.RE 2. Each trip relay can be
controlled by up to 20 logical commands. The trip re-
lays can be marshalled in the address block 64. The
block is reached from the initial display by pressing
the key V to the first main menu item “PARAME.”
(parameters) in the first operation level of the menu
tree. Press key D to reach the second operation
menu level, which starts with the first parameter
block “00 CONF.” (configuration). Press the key V
repeatedly until address block “60 MARSH” (mar-
shalling) appears. Key D leads to operation level 3
with address block “61 MARSH BIN INP” (marshal-
ling of binary inputs); repeated pressing of the key V
leads to address block “64 MARSH CMD.REL’ (mar-
shalling command relays).

The selection procedure is carried out as described
in Section 5.5.1. Multiple commands are possible,
i.e. one logical command function can be routed 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 patrticu-
larly suitable for trip relay output. Regard the tableas
arecommended pre-selection. Command functions
are naturally not effective when the corresponding
protection function is not available in the relay or has
been programmed out (de-configured)-

The assignment of the trip relayS)as delivered from
factory is shown in the general diagrams in Appen-
dix A. The following boxes Showiexamples for mar-
shalling of trip relays 1.Table 5.7'shows all trip relays
as preset from the factogy.

If further protectien, fuhctions shall trip the same
breaker, the assignedtrip relay must be triggered by
the corresponding command functions.

{|l64 MARSH D

< |lcMD.REL

The first trip relay is reached with the key D

{|l64 MaARSH D

Y ||ICMD . RE 1

Change over to the selection levelwith Dy

[6400]
Beg@inning ofthe block “Marshalling of the trip relays”

[6401]
Allocations for trip relay 1

[6402]
q 6acHMDl sy 'S Trip relay 1 has been preset for:
Tr > = 1st: Trip signal given by the overcurrent time protection

[6403]

Trip relay 1 has been preset for:

2nd: Trip signal given by the overcurrent time protection [>
stage, phases, FNo 1815

[6404]
no further functions are preset for trip relay 1

high-set I>> stage, phases, FNo 1805
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Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe
key [*]. Back-paging is possible with the key [=]. When the required function appears press the execute key Ex
After this, further functions can be allocated to the same trip relay (with further index numbers 1 to 20) by using
the key V. Each selection must be confirmed by pressing the key E! If a selection place shall notibe as-

signed to a function, selection is made with the function “not all.” (not allocated).

Leave the selection level with key 4. You can go then to the next command relay with the arrow key V.

FNo Abbreviation Logical command function
1| not all. No function allocated

501 | FT det General fault detection of the device

511 | DEV.Trp General trip command of the device
1185 | CBtpTST Circuit breaker test: live trip 1)
1188 | CBTwWAR Circuit breaker test: trip with auto-reclosure 2)
1521 | O/L Trp Thermal overload protection: trip
1800 | FD I>> Phase overcurrent time protection: l>>"stage picked up
1805 | Trp I>> Phase overcurrent time protectiont trip'by |> > stage
1810 | FD I> Phase overcurrent time protection: |> stage (definite) picked up
1815 | Trip I> Phase overcurrent time protectionytrip by |> stage (definite time)
1820 | FD Ip Phase overcurrent time potection: I, stage (inverse) picked up
1825 | Trip Ip Phase overcurrent time,protection: trip by |, stage (inverse time)
1831 | FD IE>> Earth overcurrent time protection: Iz>> stage picked up
1833 | TrpIlE>> Earth overcurrent timeproteétion: trip by Ig>> stage
1834 | FD IE> Earth overcurrent time pretection: Ig> stage (definite) picked up
1836 | Trp IE> Earth overcurrent time‘protection: trip by Ig> stage (definite time)
1837 | FD IEp Earth overcumrent time protection: Ig, stage (inverse) picked up
1839 | Trp IEp Earth overgurrent time protection: trip by Ig, stage (inverse time)
2851 | AR ClCm Close command of internal auto-reclose function
4640 | Q0 Clo. Control-Clese-Gemmand CB—QO0
4641 | Q0 Trp. Control-Trip-Cemmand CB-Q0
5159 | FD I2>> Unbalancediload protection: o> > stage picked up
5165 | FD I2> Unbalanced'load protection: I,> stage picked up
5170 | Trp 12 Unbalanged load protection: trip by Io> stage
6757 | TrpI>>> Rhase overcurrent time protection: trip by [>>> stage
6821 | SRT Trp Start-up time supervision: Trip

1) Trip command for livelip test

Table 5.6

Command functions

2) Trip command for TRIP/RECLOSE test

4th seletionflevel 5th selection level FNo Remarks

MARSHALLING TRIP RELAYS Heading of the address block

64 MARSH|[64C 1

C MD .RE 1 |Trp > 1805 | Trip by I>> stage of O/C (phases, definite)

€W,D . RE 1 |Tri I 1815 | Trip by I> stage of O/C (phases, definite)

64 MARSH |[64C 2

€CMD.RE 2 |[Trp E 1836 | Trip by IE> stage of O/C (earth, definite)
Table 5.7  Preset command functions for trip relays

C53000-G1176—-C106
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5.5.6 Marshalling of the auto-reclosure conditions — address block 65

The conditions of initiation and blocking of the inter-
nal auto-reclosure function can be freely assigned in
address block 65. These are the input signals:

— Initiation (start) of the auto-reclosure function with
the designation “AR MAR START”,

— blocking of initiation of the auto-reclosure func-
tion with the designation “AR MAR ST.BLOCK”,

— blocking of the auto-reclose command (statically)
with the designation “AR MAR CL. BLOCK”.

With these marshalling possibilities, it is, for ex-
ample, possible to initiate the auto-reclose function
by trip of the 1> > stage of the overcurrent time pro-
tection but not to initiate it by trip of the I> stage or |,
stage. Each of the AR input signals may be con-
trolled by up to 20 conditions. Additionally, external
conditions can be included via binary inputs (refer to
Section 5.5.2). If, for example, a binary input has
been assigned to an AR input signal in address
block 61, e.g. the function “>AR st” (FNo 2732) for
AR initiation, this allocation need not be repeated
here. All conditions which have been assigned to an
AR input signal, are combined in OR mode.

Principally, the manual closing signal for the circuit
breaker, if repeated to the relay via a binary inputio
the function “manual close” (“>mCLOSE”, FNo 356),
blocks auto-reclosure. This need not be considered
here.

If readiness of the circuit breaker shouldybe‘a,condi-
tion for auto-reclosure, this condition can beentered

to the relay via the binary input “>ARb1C1” (FNO
2734), which must then have been allocated gova
physical input module in accordance with Segtion
5.5.2. Use the “normally closed” contact mode tore=
lease AR when the breaker is ready. This signal pre-
vents from reclosing when it is present at the,mo-
ment where reclosure command should be given.
The blocking of start of the auto-reclese function
“>ARblst.” (FNo 2733) is interfegateddby the AR
function only before and as longgas initiation signal is
present.

The block 65 is reached fromithe initial display by
pressing the key V to thefirst main menu item “PA-
RAME.” (parameters) in‘the first operation level of
the menu tree. Presskey D to reach the second op-
eration menu level, Which'starts with the first param-
eter block “00 CONF.” (Configuration). Press the key
V repeatedlyyuntil address block “60 MARSH” (mar-
shalling),appears*Key D leads to operation level 3
with address Bloek “65 AR MARSHALL” (marshalling
of aut@reclosure input signals, refer also to Figure
5.7),

In principle, all annunciation functions according to
Table 5.3 can be assigned as condition for any AR
input'signal, but not all are meaningful. Conditions
are naturally not effective when the corresponding
protection function is not available in the actual mod-
el or has been programmed out (de-configured).

The following boxes show an example for marshal-
ling of the “Start” signal (initiation of the auto-reclo-
sure function).

The first AR input signal is reached with the key D

J |65 ar [6500] . .
D Beginning of the block “Marshalling of auto-reclosure input
Y MARSHAILAL signa|s”

J ||l65agMAR [6501] . "
D Allocations for the starting conditions of the auto-reclose
V |[S, T ART function
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Change over to the selection level with D

w

Conditions for start of the AR may be for example: O

6 ARSO01
dllerp 155 ||V [6502]
1st: Trip signal given by the phase overcurrent time protec-

tion high-set I>> stage

65 ARSOT1 [6503]

L 4
Q v 2nd: Trip signal given by the ear o@nt time protec-
TrplIE?>-> tion high-set I>> stage

=

65 ARSOI1 [6504] .
q Av4 3rd: Trip signal given by t hagse overcurrent time protec-
TrpIlI>>> tion instantaneouslb
4 ARSOI1|l A [6501]
4 not a1l11.ll'™ no further functi are preset for AR initiation

Following codeword input, all marshallable function n aged through the display by repeated use of the
key [+, Back-paging is possible with the key F.w quired function appears press the execute key E.
After this, further functions can be allocated t input (with further index numbers 1 to 20) by using
the key V. Each selection must be confi pressing the key E! If a selection place shall not be as-
unction “not all.” (not allocated).

signed to a function, selection is made with 1
Leave the selection level with key 4. Yt then to the next AR input with the arrow key V.

&

Q
o
&

L 4
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6 Operating instructions

6.1 Safety precautions

/N

Warning

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

1\ Caution!

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 protec:
tion and automation systems can be carried out via
the integrated membrane keyboard and display
panel located on the front plate. All the necessary.
operating parameters can be entered and all the'in-
formation can be read out from here. Operationfis,
additionally, possible via the interface socket by
means of a personal computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

Figure 6.1 illustrates the, front view.

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

During dial@g, the upper line gives a two figure num-
ber. Thigpnumber presents the setting address
block,

The keyboard comprises 9 keys with paging, Yes/No
and control buttons. The significance of the keys is
explained in detail in the following:

Keys for alteration of numerical values
and alternative texts:

+ increasing a valué oftext item

- decreasing awalue or text item

In order to set the value “co”, press the €3] key
until the maximupvaluetappears, then press ®
again.

Yes/No keys:

Y/J Yes key: operator affirms the dis-
played question

No key: operator denies the dis-
N played question; this key serves ei-
ther as reset key for stored LED indi-
cators and fault annunciations

Keys for scrolling and paging:

Scrolling forwards: the next display

vV line or menu item is displayed

Scrolling backwards: the previous
display line or menu item is displayed

Paging to the next operation level: the
[> operation object of the next operating
level is displayed

Paging to the previous operation lev-
<] el: the operation object of the pre-
vious operating level is displayed

88
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Confirmation key:

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

Stored LED indications on the front and the fault an-
nunciation buffer can be erased via the “No”-key N.
During reset operation the assigned LEDs on the
front will be illuminated thus performing a LED test.
With this reset, additionally, the fault event indica-
tions in the display on the front panel of the device
are acknowledged; the display shows then the op-
erational values of the quiescent state.

6.2.2 Operation with a personal com-
puter

A personal computer (with operating systéem MS
WINDOWS) allows, just as the operator panelyalithe
appropriate settings, initiation of test routines“and
read-out of data, but with the added .eemfart of
screen-based visualization and a menufguided pro-
cedure. The PC program DIGSI® is availablefor set-
ting and processing of all digital protection data.

Alldata can beread infrom, or gopied,onto, magnet-
ic data carrier (floppy disc) (e4g. for.settings and con-
figuration).

Additionally, all the data can be documented.on‘a
connected printer.

For operation of the personal computer,/the instruc-
tion manuals of this device are to be observed. The
PC program DIGSI® is available for setting and pro-
cessing of all digital protection data. A survey of the
suitable operating programs and further accesso-
ries is shown in Section 2.3 Qrdering data.

6.2.3 Operational preconditions

For most operationalfunctions, the input of a code-
word is necessaryALhis applies for all entries via the
membrane keyboard or interface which concern the
operation onthe relay, for example

— setting,, ofefunctional parameters (thresholds,
functionsy,

= alloeation or marshalling of trip relays, signals,
binary input, LED indicators,

—‘configuration parameters for operation language,
interface 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.

C53000-G1176-C106
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6.2.4 Representation of the relay (front view)

Unit faulty indication O
Readiness indication (red)
(green)

( )
SIEMENS PS
Two line display Senvicsl O/ 10O %
(LCD) with 8 charac- LED 1 to 4 (red) can
ters each S{gfﬁf“’ O =20 | — be marshalled; pr
< s setting below

o )
>

+ PN — Operator
panel
H
YU || &

¢ Factory presetting LEDs:
1
2
3
4

igure 6.1 Front view of operating key board and display panel

Fault L1
Fault L2
Fault L3
General trip
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6.3 Setting the functional parameters

6.3.1. Introduction O

6.3.1.1 Parameterizing procedure change to the next operation level. Qsplay
shows the first item “CONF.” (configuration), which

is described in Section 5.3 and 5.4.

The operating surface is built up by a hierarchically 14
structured menu tree, which can be passed through Pressing the key V leads to t@arameter block
by means of the scrolling keys D, 4 , V,and A. Thus, “01 POWER SYST.DAT” system data). Fur-
each operation object can be reached. A complete ther parameter blocks can alled up with the
overview is listed in Appendix C. scrolling keys V or A.

From the initial display, the key V is used to switch to The key 4 changesto rd operation level where
the first operation item “PARAME.” (parameters) the individual fun s and values are set; refer to
which contains all setting and configuration blocks Figure 6.2. Th explained in detail in the follow-

of the device (see Figure 6.2). Key D is pressed to ing sections.

Y/J

01 FREQ
15 0 H z

¥ 2
01 CT 2
IL2

2 A
01 InPRTI
400 A

v _2

01 InSEC
1A

. .
2 A
01 T -TRP

0 .15 s

1st operation level 2nd operation level 3rd operation level

igure 6.2 Selection of the power system data
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For setting the functional parameters it is necessary
to enter the codeword (see Section 5.3.1). Without
codeword 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

Displayed text forms the heading of this address
block. The address block is identified by the block
number (two digit number). No input is expected.
By using keys V or A the next or the previous
block can be selected. By using the key D the
next operation level can be reached.

— Addresses which require numerical input

The display shows the two-digit block number in
the first line. Behind the block number appears
the meaning of the required parameter in abbre-
viated form, inthe second display line, the value of
the parameter. When the relay is delivered a value
has been preset. In the following sections, this
value is shown. If this value is to be retained, no
other input is necessary. One can page forwards
or backwards within the block or to the next (Qr
previous) operation level. If the value needs tGibe
altered, it can — after codeword input — be_in=
creased with the keys [¥] or decreased with the
key [=]. When one ofthe keys, [+ or [, is presged
continuously, the numbers will change with ag ac-
celerating sequence. Thus, a fast and fine adjust-
ment is possible within a wide setting range. The
permissible setting range is given inithe following
text, next to the associated box. Whenthe highest
possible value is reached, thefhext changing with
leads to oo if permissible;'otherwise no further
changing with the key [Hyisypossible. If the mini-
mum value is reached with EI, no further chang-
ing with the key [} is Pessibi€. The selected val-
ue must be confirmed with the entry key E! The
display then confisms the accepted value. The
changed parameter,isfeffective after this confir-
mation.

— Addressgs which'require text input

The displayyshows the two-digit block number
and the meaning of the required parameter and

in the second display line, the applicable text.
When the relay is delivered, a text has been pre-
set. In the following sections, this text is shown. |f
it is to be retained, no other input is necessary.
One can page forwards or backwards withifi the
block or to the next (or previous) operation level. If
the text needs to be altered, press — after code-
word input — the key [¥] (or FEI). The next (or pre-
vious) alternative text, also printed in the display
boxes illustrated in the followingg#sections, then
appears. If the alternative texfiis not’desired, then
the key [*] (or [=]) is pressed again, ét€. The alter-
native which is chosen, isfconfirmed with the
entry key E. When the last'pgssible alternative is
reached, no further changing Wwith the key is
possible. The same igyvalid*when one tries to
change the first altgfhative™Wwith the key [=].

For each of the addresses, the possible parameters
and text are givennithe following sections. If the
meaning of aparameter is not clear, it is usually best
to leave it at the faetory setting. The arrows v A or P
4 besides the.illustrated display boxes indicate the
method?fof meving from block to block or within the
blockfUnused addresses are automatically passed
over.

Whenthe relay is operated from a personal comput-
er bymeans of the protection data processing pro-
gram DIGSI®, each functional parameter is identi-
fied by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

If one tries to leave an operating item or operating
level by pressing one of the arrow keys without hav-
ing confirmed an alteration with the enter key E, the
display will show the question “SAVE NEW SET-
TING?”. Confirm with the “Yes”-key Y/J that the new
settings shall become valid now. If you press the
“No”-key N instead, codeword operation will be
aborted, and the alteration which has been changed
since the last entry is lost. Thus, erroneous alter-
ations can be made ineffective. Press the arrow key
once again in order to change really the operating
item or level.

When the setting process is terminated by pressing
the enter key E, the altered parameters are perma-
nently secured in EEPROMSs and protected against
power outage.
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6.3.1.2 Setting of date and time After the relay has been switched on, first the date
“01.01.95” appears and the time since the start-up
The date and time should be set when the relay is of the processor system.

finally installed and connected to the supply voltage. .
The next two addresses allow to set daté and,time.

From the initial display, the key V is pressed (three Codeword entry is not required. D’ month, and

times) unti the menu item “ADDITION FUNCTION"  Y@ar can be altered using the keys [ and [E]. Each
. - . o . b time a value is changed, the enter key E must be
(“additional functions”) is displayed. Key is

- ressed, before the next number can Be changed.
pressed to change to the next operation level. The b 9

. o Proceed in analog manner togehange the time.
display shows the first item “TIME SETTING”.
Change to the third operation level with key D The Note: When the day is changed, thé display firstly al-

actual date and time is displayed now. Scroll on with lows 31 days. Only when,théymonth and year is
key V to find the setting items for date and time, as changed, the relay canichgck plausibility of the com-
illustrated below. plete date. After confirmation with the enter key E,

the day may be reducedyto an existing number.

q TIME D [8100]
SETTING Beginning of the bleck “Setting the real time clock”
01.01.95 [8101]

<] \v 4 Atfirstythe’ actual” date (DD.MM.YY) and the “actual”
01:15:006 time/HHMM.SS) are displayed.

Continte with V.

[8102]
% DATE Enter the new date: 2 digits for day, 2 digits for month and
27 .10.02 2 digits for year: DDD> MM D YY

Use key to increase the day or [=] to decrease;
use key D to change over to the month;

use key to increase the month or [=] to decrease;
use key D to change over to the year;

use key to increase the year or EI to decrease;
confirm with enter key E.

[8103]
% T4 "R Key V is used to come to the time setting. Enter the new
136 44 : 27 time: 2 digits for hour, 2 digits for minute: HH > MM

Use key [ to increase the hour or [=] to decrease;
use key D to change over to the minute;
use key to increase the minute or[=] to decrease;

the seconds are not changed. They are automatically set to
“00” when the enter key E is pressed.
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6.3.2 Initial display

When the relay is switched on, firstly the type identification of the relay and the version of the implemented
firmware appears. All Siemens relays have an MLFB (machine readable order number). Approximately 80rs
after the relay has been switched on, the display shows the quiescent messages, i.e. the measured valugs of
the currents 11 and I . When the keys V and subsequently A is pressed, the initial display is shown agains

793600 The relay introduces itself by giving its type humber. The
second display line shows the version of fimware with
V3.2« which it is equipped.

The setting parameters start at address block 01. This block is reached by pressing thekey V (refer also to
Figure 6.2), with D tothe second operation level (“00 CONFIG.”), with V to block 501, POWER SYST.DAT” (pow-
er system data). Further address possibilities are listed under “Annunciations® and%Jests”.

6.3.3 Power system data — address block 01

The relay requests basic data of the power system and the switchgear.

<] 01 POWER D [4100]
SYST.DAT Beginning of the block “Power system data”

Firstly, the rated system frequency can be ghanged. It must comply with the setting. If the system frequency is
not 50 Hz, the address must be changed:

<] 01 FREQ [1101]
50 H 2 WV Rated system frequency 50 Hz or 60 Hz

The device must be instructed as to how the second current input (terminals 3 and 4) is connected. It can be
connected to the current transformer I 5 or to the residual current path Iz. In the first case the relay calculates
the residual current fromithe three phase currents, inthe latter case the current | » is calculated from the phase
currents I 4, I 3, and the residual current Ig. In each case, all four current are evaluated.

oM CT2 JaN [(1102] _
<] <7 Connection mode of the second measured current input:
can be
o orlg
+ |1 E
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The following rated currents do not affect the protection functions but are used only for scaling of the fault're-

cording data:

q 01 InPRTI
4 00 A
InSESCGC

b

b

[1105]

Current transformer primary rated current
Smallest setting value: 10 A
Largest setting value: 50000 A

[1106]
Current transformer secondary raied*eurrent

1TAor5A

The minimum trip command duration T—TRP can be set. This is then valiéyfor-all protection functions of the
device which canissue aftrip signal. The close command duration T— Clais relevant if the relay is equipped with
auto-reclosure. It must be long enough to ensure reliable closure ofithe Circuit breaker. An excessively long
time does not present any danger, since the closing command will be'interrupted at once on renewed trip of
any of the protection functions.

4 01 T - TRP
0. 15 s

4 01 T -CL
1 .00 5]

[1134]

Minimagy duration of the trip command
Smallest setting value: 0.01s
Largest setting value: 32.00s

[1185]

Maximum duration of the close command
Smallest setting value: 0.01s
kargest setting value: 60.00 s

In order to come to the next addresssblock /key dis pressed to return to the previous operation level, and
subsequently V is pressed which will leadito the next address block 10. The individual parameters are listed in

the next operation

level.

6.3.4 Settings/for phase fault overcurrent time protection — address block 10

q 170 0O/ C
PHASE

<] 10 O/ Cph
ON

+|0FF

[1300]
Beginning of the block “Overcurrent time protection for
phase faults”

[1301]
Switching ON of the phase fault overcurrent time pro-
tection

Switching OFF of the phase fault overcurrent time pro-
tection

C53000-G1176-C106
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Dependent on the scope of functions of the relay (re-
ferto Section 5.4.2), only those parameters are avail-
able which have a meaning for the selected func-
tions. The settings for dynamic switch-over of pick-
up values are only accessible when the dynamic
switch-over had been configured as EXIST (Section
5.4.2).

If the dynamic switch-over facility is used and an ad-
equate binary input has been assigned to this func-
tion, the duration Tdyn of this dynamic switch-over is
set.

Then, the very high set and the high set overcurrent
stages |>>> and |>>, and — if appropriate — their
dynamic thresholds |>>>dy and |>>dy, are set.
These stages are often used for current grading be-
fore high impedances, e.g. transformers.

They are set such that they pick up on short-circuits

into the protected impedance, e.g. for transformers
to 1.5 times of the value

IN transf

I>>> |>> 1
5.

In In UK transf et

In order to bridge out high inrush currents it may be
advisable to set a short delay time for the | > > stage.
Normally, 30 ms to 100 ms are sufficient.

For use on motors, it must be considered, that the
high-set overcurrent element must not be exceeded
by the motor start-up current, so that this stage'does
not trip the motor during start-up.

The very high instantaneous stage 1> >> picks up
on few instantaneous values of the urrent ampli-
tude (converted to r.m.s. value) A\Withashort-circuit
currents of more than 2 times setting value this stage
operates immediately. Thus it shouldbe set equal or
higherthan the high set stage | >>. The |> > > stage

is always instantaneous, the I>> stage is always a
definite time (or instantaneous) stage, independent
on which characteristic is set for the overcurrent
stage.

Ifthe relay is intended to operate with auto-reclosure
thenthe |>> and|> > > stage are used as rapid trip-
ping stage before auto-reclosure: Before the first
auto-reclosure, the |> > stage is valid without delay
or with short-time delay, or the instantaneous | > > >
stage, for the auto-reclosuréyseqglence to be
successful. After unsuccessful aute-réclosure, the
I>> and |>>> stages are blocked."The delayed
overcurrent stage |> (definiteé timg) or I, (inverse
time) remains effective and,fer réasons of selectiv-
ity, will clear the fault in“accordance with the time
grading plan of the network®®The pick-up values of
the 1>> and |>>>ystages need not be different
from the overcurrent stage because it is the short
tripping time of these stages which is of interest in
this case. Note,thatthese stages are blocked, in re-
lays with autosreclese function, after the first auto-re-
closureThey,can either be blocked via a binary in-
put, tegether with blocking of the AR function (refer
also ¢ Section 5.5.2 Marshalling of the binary in-
puts).

A further application of the 1> > stage is in conjunc-
tionywith 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 bus-bar fault, with only
a short safety time. The overcurrent stage is the
back-up for fault on an outgoing feeder.

The set times are pure delay times which do not in-
clude the operating time of the protection. If the
high-set overcurrent stage 1>>> or I>> are not
used then set the pick-up values to co. This is ac-
complished by pressing the key [*]beyond the high-
est setting value.

4 L0 I>>>

Setting range:

[1303]
Pick-up value of the very high set instantaneous stage
I>>> for phase faults
Setting range:

A [1302]
<] 10 T™dyn < Duration of the dynamic switch-over of pick-up values;
600 .0 s valid for phase as well as for earth currents
0.1 s to 10000.0 s

0.3t012.5 - Iy

and co (no trip with I>>> for phase faults)
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A [1304]
<| 10I1>>>dy e Dynamic pick-up value of the very high set instantaneous
© I n stage |1>>> (dyn)
Setting range: 0.3t012.5 .1y
and co (no trip with [>>>dyn)
A [1305]
{ 1o 1>> < Pick-up value of the high set stage |>> for phase faults
2 0 / In Setting range: 0.1t025.0 - Iy
and oo (no trip with 1> > for phase fadlts)
A [1306]
<] 10 I>>dy < Dynamic pick-up value of the high-set stage |>> (dyn)
3.0 n Setting range: 0.1t025.0 /ly
and co (no trip with 1>>dyn)
10 I>> A [1307] _
<] < Trip time delay of the high-set stage 1>>
0 .03 s Setting range: 0.00 s to 60.00 s

The overcurrent stage can be used as definite time
overcurrent protection or inverse time overcurrent
protection or both at the same time. A choice can be
made whether the inverse time characteristics meet
the IEC standards or the ANSI standards. This func-
tion mode has been preselected during configuta-
tion in Section 5.4.2. In this block 10, only those pa-
rameters are available which are associated with the
preselected function mode.

If a definite time the function mode is‘chosen, i.e.
“def TIME” or “IEC O/C” or “ANSI O/@”, thefellowing
setting parameters are presentediyThe/maximum
load current determines the setting, of the overcur-
rent stage | >. Pick-up on oyerléad must be excluded
since the unit operates in this,mode as short circuit
protection with adequate short tripping time and not

as overload protection. Therefore, the overcurrent
stage is'set to 120 % for feeder lines, and 150 % for
transformers or motors referred to maximum
(over)load current.

For use on motors, it must be considered, that the
motor takes increased start-up current. Either the
overcurrent stage must be set accordingly high, or
the dynamic stage |>dy must be used during start-
up. This stage must then be set above the start-up
current; furthermore, the relay must be switched
over to the dynamic stage via a binary input as long
as the motor is starting.

The time delay TI> depends on the grading plan for
the network. If the overcurrent stage |> is not used
then set the pick-up value 1> to co.

<]1(?I; @

b

[1308]
For definite time overcurrent protection only (def TIME,
IEC O/C, ANSI O/C):

Pick-up value of the overcurrent stage |> for phase faults
Setting range: 0.1t025.0 - Iy
and oo (no trip with I> for phase faults)

[1309]

For definite time overcurrent protection only (def
TIME, IEC O/C, ANSI O/C):

Dynamic pick-up value of the overcurrent stage |> (dyn)
Setting range: 0.1t025.0 - Iy

and oo (no trip with I>dyn)

C53000-G1176-C106

97



7SJ600 V3

Operating instructions

10
q0.5

TI >
0 s

10
o

REPph

+ |YES

4P

%

[1310]

For definite time overcurrent protection only (def TIME,
IEC O/C, ANSI O/C):

Trip time delay for the overcurrent stage 1>

Setting range: 0.00 s t0 60.00 s

[1311]
Measurement repetition for all phase current stages except
the I>>> and |>>>dyn stage; normal setting: NO

With setting YES the operating time is inereased by approx.
10 ms

If the function mode is “/IECinv” or “IEC O/C”, one of
four inverse time characteristics defined in IEC
60255—-3 can be selected. It must be considered
that, according to IEC 60255-3, the protection
picks up only when at least 1.1 times the set value is
exceeded.

If the overcurrent stage I is not used then set “nev-
er” as characteristic for phase currents.

For use on motors, it must,be considered, that the
motor takes increase@d start-up current. Either the
overcurrent stage must beset accordingly high, or
the dynamic stagélp, dyimust be used during start-
up. This stage must then be set above the start-up
current; furthermoref the relay must be switched
over to the dynamie stage via a binary input as long
as the matorissstarting.

q 1 A p hil A
inv s e v

+ |[very inv
ex tr 1nv
long invwv
never

qllze zp <
0 50 S

4 10 I @
1 0 I/ In

[1312]
For“lEC inv.” or “IEC O/C” only: Characteristic of the
gvercurrent'stage |, for phase faults, can be

nermal inverse time lag (IEC 60255—-3 type A)

venpinverse time lag (IEC 60255-3 type B)

extremely inverse time lag (IEC 60255-3 type C)

long inverse time lag (IEC 60255-3 type B)

I stages for phase currents operate never

[1313]

For “IEC inv.” or “IEC O/C” only:

Time multiplier for the inverse time overcurrent stage I,
for phase currents

Setting range: 0.05s103.20 s

[1316]

For “IEC inv.” or “IEC O/C” only:

Pick-up value of the inverse time overcurrent stage I, for
phase currents

Setting range: 0.1104.0 - Iy
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[1317]

b

For “IEC inv.” or “IEC O/C” only:
n Dynamic pick-up value of inverse time O/C stage I{(dyn)
Setting range:

0.1t04.0 - Iy

If the function mode is ‘ANSIinv” or "ANSI O/C”, one
of the following eight inverse time characteristics
can be selected.

It must be considered that, according to ANSI/IEEE,
the protection picks up only when at least 1.06 times
the set value is exceeded.

If the overcurrent stage |, is not used then set “nev-
er” as characteristic for phase currents.

For use on motors, it must be considered, that the
motor takes increased start-uprcurrent. Either the
overcurrent stage must be set@ccordingly high, or
the dynamic stage |>dy must bestised during start-
up. This stage must theA'be set above the start-up
current; furthermore, thefrelay must be switched
over to the dynamic Stagewia a binary input as long
as the motor is stagting.

[1314]

q 10CHA ph For “ANSI O/CZ orANSI inv”:
inverse 2\ Characteristie fos, phase faults, can be
A V4 normahinverse time lag acc. ANSI/IEEE
+ |short in [
shortiinverse time lag acc. ANSI/IEEE
long invwv , .
long/inverse time lag acc. ANSI/IEEE
mode Ty moderately inverse time lag acc. ANSI/IEEE
very -nv very inverse time lag acc. ANSI/IEEE
extr 1nv extremely inverse time lag acc. ANSI/IEEE
def inv definite inverse  time lag acc. ANSI/IEEE
IsgaredT® |-squared—T
never I stages for phase currents operate never
[1315]
<] o b @ For “ANSI O/C” or “ANSI inv”:
0 5 s Time multiplier for the inverse time overcurrent stage I,

[1316]

b

[1317]

N1

for phase currents
Setting range:

0.5st015.0s

For “ANSI O/C” or “ANSI inv”:

Pick-up value of the inverse time overcurrent stage I, for
phase currents
Setting range:

0.1t04.0 - Iy

For “ANSI O/C” or “ANSI inv”:
n Dynamic pick-up value of inverse time O/C stage |, (dyn)
Setting range:

0.1104.0 - Iy
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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
characteristic is chosen, a choice can be made
whether the fundamental waves of the measured
currents are evaluated, or if the true r.m.s. values in-
cluding harmonics and d.c. component are calcu-

lated for evaluation. As the relay is used as short-cir-
cuit protection, the preset value is recommended. If
the time grading is to be coordinated with convens
tional relays which operate with true rm.s. values;
then the evaluation with harmonics and d.c. compo-
nent may be advantageous.

q l10CALCDPH

AN
noHARMON v

HARMONTIC

[1318]
For inverse time overcurrent protection only:

The fundamental waves of the measured currents
are evaluated

The true r.m.s. values of the measured (Currents are eva-
luated

The next parameter in address block 10 determines
which stage is effective when the circuit breaker is
manually closed. A pre-requisite is, that the manual
close command for the breaker is repeated via a

binary input to theselay#%SJ600 so that it is informed
about manual closingyef the breaker. INEFFECTIVE
means thatthe stages operate according to the set-
tings.

I>>undel
+ |[I>undel a
>
Ip undel Ip
INEFFECT

[1319]
Phase overeurrent stage which is effective during manual
closing of thejeircuit breaker:

1>>

i.eals > stage but undelayed
i.e. |> stage (definite time), but undelayed

i.e. I stage (inverse time), but undelayed

INEFFECTIVE, i.e. stages operate as parameterized
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6.3.5 Settings for earth fault overcurrent time protection — address block 11

11 o/c [1400]
<] D Beginning of the block “Overcurrent time protectiongdor
EARTH earth faults”
[1401]
4 11 o/c¢c e Switching ON of the earth fault overeurrefit time protec-
ON N4 tion

+ |OFF

Switching OFF of the earth fault Qvercurrent time pro-
tection

Dependent on the scope of functions of the relay (re-
ferto Section 5.4.2), only those parameters are avail-
able which have a meaning for the selected func-
tions. The settings for dynamic switch-over of pick-
up values are only accessible when the dynamic
switch-over had been configured as EXIST (Section
5.4.2).

If the dynamic switch-over facility is used and@n‘ad-
equate binary input has been assigned to this func-
tion, the appropriate threshold values arg setfThe

duration of the /dynamic switch-over is the same as
set forjphase currents (Section 6.3.4).

The high-set overcurrent stage Ig> > is set, if used; if
not Used, set I[>> to co. For determination of the
setting values similar considerations are valid as for
the phase fault stage I>> (refer Section 6.3.4).
Blocking of the I > > stage after unsuccessful AR is
valid as with the |>> stage.

[1402]

Pick-up value of the high-set stage |z > > for earth faults
Setting range:
and oo (no trip with Ig> > for earth faults)

0.05 to 25.00 - Iy

[1408]
Dynamic pick-up value of the high-set stage Ig> > (dyn) for

earth current
Setting range: 0.05 t0 25.00 - Iy
and oo (no trip with Ig>>dyn)

[1404]

q 11 IE>-> @
0 5 I/ n
0 ..5 I/ In v
q 1 I E > > @
0 10

Trip time delay of the high-set stage Ig>>
Setting range:

0.00 s to 60.00 s

JThe earth current stage can be used as definite time
overcurrent protection or inverse time overcurrent
protection or both at the same time, independent on
the phase current stage.

If a definite time the function mode is chosen, i.e.
“def TIME” or “IEC O/C” or “ANSI O/C”, the following
setting parameters are presented. For earth faults,
all parameters of the overcurrent time protection can
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be set separately and independently. This allows
separate time grading for earth faults with e.g. short-
er times. The minimum earth fault current deter-
mines the setting of the overcurrent stage Ig>.

The time delay TIE> depends on the grading plan
for the network.

If the overcurrent stage Ig> is not used then set thg
pick-up value IE> t0 co.

A [1405]
> For definite time overcurrent protection only (def TIME,
/ In v IEC O/C, ANSI O/C):
Pick-up value of the overcurrent stage Ig> f6¥ earth faults
Setting range: 0.05 to 25.00 4l
and oo (no trip with Ig> for earth faults)
A [1406]
<] >dy < For definite time overcurrent protection only (def
0.2 I/ In TIME, IEC O/C, ANSI O/C):
Dynamic pick-up value of thegstage1g> (dyn)
Setting range: 0.05to 25:00 - Iy
and oo (no trip with Ig>dyn)
A [1407]
q 11 TIE?> < For definite time overcursent protection only (def
0 .50 s TIME, IEC O/C;;/ANSI,O/C):
Trip time delayforthe overcurrent stage lg>
Setting rangei 0.00 s t0 60.00 s
A [1408]
<| 11 M.CLe 4 Measurementrepetition for all earth current stages; nor-
N O mal setting: NO
+ |[Yy E S With'seiting YES the operating time is increased by ap-
proxy10 ms

If the function mode is “IECinv” or “IE€ O/GY, one of
four inverse time characteristics defined in IEC
60255—-3 can be selected. It must He considered
that, according to IEC 60255-33the“protection
picks up only when at least 1.1 times the'set value is
exceeded.

For earth faults, all parametersiof the overcurrent

time protection can be set separately and indepen-
dently. This allows separate time grading for earth
faults with e.g. shorter times. The minimum earth
fault current determines the setting of the overcur-
rent stage Igp.

If the overcurrent stage Igp is not used then set “nev-
er’ as characteristic for earth current.

[1409]
For inverse time overcurrent protection “IEC O/C” or
<] 11 CcCHA el O “IEC inv” only: Characteristic of the overcurrent stage Igp
inv s e AV 4 for earth faults, can_be
normal inverse  time lag (IEC 60255-3 type A)

short inverse time lag (IEC 60255-3 type B)
extremely inverse time lag (IEC 60255-3 type C)
long inv long inverse time lag (IEC 60255-3 type B)

never Iep stage for earth current operates never
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A [1410]
<] 10 TEP For inverse time overcurrent protection “IEC O/C” or
% “IEC inv” only:
0 50 ] . S . .
Time multiplier for the inverse time overcurrent stage Igp

for earth current

Setting range: 0.05s103.20 s
A [1413]
<] 10 TITEP For inverse time overcurrent protection “IEC O/C” or
1.0 1/1a0ll M “IEC inv” only:
. Pick-up value of the inverse time overcusient stage Igp, for
earth current
Setting range: 0.05 to 4.00,. Iy
11TEpdy For inverse time overcurrentprotection “IEC O/C” or
N 0.1 1/1aql ¥ “IEC inv” only:
. Dynamic pick-up valueef invesse time O/C stage Igp (dyn)
Setting range: 0.05 10 4.00 - Iy
If the function mode is ‘ANSIinv” or "ANSI O/C”, one at,leastl.06times the set value is exceeded.
of the following eight inverse time characteristics
can be selected. It must be considered that, accord- Ifthe evercurrent stage Igp, is not used then set “nev-
ing to ANSI/IEEE, the protection picks up only when eraspinverse time characteristic for earth current.
[1411]
For inverse time overcurrent protection “ANSI O/C”
<] 11 CHA el X or “ANSI inv” only:
. 7 Characteristic for earth faults, can be
lnverse
normal inverse time lag acc. ANSI/IEEE
+ [short in
short inverse time lag acc. ANSI/IEEE
long inv
long inverse time lag acc. ANSI/IEEE
mode ipn, v , .
moderately inverse time lag acc. ANSI/IEEE
very "¢ very inverse time lag acc. ANSI/IEEE
e X t Lgmyl WV extremely inverse time lag acc. ANSI/IEEE
d e Ga v definite inverse  time lag acc. ANSI/IEEE
I sfqgaredT T |-squared—T
newer Iep stage for earth current operates never
A [1412]
q 11 DE < For inverse time overcurrent protection “ANSI O/C” or
0.5 s “ANSI inv” only:
Time multiplier for the inverse time overcurrent stage Igp
Setting range: 0.5s5t015.0 s
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<] 11 IEpdy
0.1 I/ In

%

1%

[1413]

For inverse time overcurrent protection “ANSI O/C” or
“ANSI inv” only:

Pick-up value of the inverse time overcurrent stage Igp, for
earth faults

Setting range: 0.05 10 4.00 - Iy

[1414]

For inverse time overcurrent protection “ANSI O/C” or
“ANSI inv” only:

Dynamic pick-up value of inverse time @/C'stage lgp (dyn)
Setting range: 0.05104.00 - Iy

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
characteristic is chosen, a choice can be made
whether the fundamental waves of the measured
currents are evaluated, or if the true r.m.s. values in-
cluding harmonics and d.c. component are calcu-

lated for evaluation. As therelayis used as short-cir-
cuit protection, the preset valie is recommended. If
the time grading is t@ be coordinated with conven-
tional relays whichgopetate with true r.m.s. values,
then the evaluation withyharmonics and d.c. compo-
nent may be‘advantageous.

<] 11 CALC e
noHARMON

HARMONTIC

A [1415]
4 For inverse time overcurrent protection only:

The fundamental waves of the measured currents
areevaluated

The true r.m’s. values of the measured currents are
evaluated

The next parameter in address block 11 determines
which stage is effective if the circuit breakegis manu~
ally closed. A pre-requisite is, that thegmanual close
command for the breaker is repeated viaabinary in-

put to the relay 7SJ600 so that it is informed about
manual closing of the breaker. INEFFECTIVE means
that the stages operate according to the settings.

[1416]
Earth overcurrent stage which is effective during manual
closing of the circuit breaker:

IE>> i.e. |g>> stage but undelayed
E> i.e. [|g> stage (definite time), but undelayed
IEp i.e. Igp stage (inverse time), but undelayed

INEFFECTIVE, i.e. stages operate as parameterized
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6.3.6 Settings for unbalanced load protection — address block 24

The relay includes an unbalanced load protection The unbalanced load protection can be set -

(referto Section 4.3). This can operate only whenitis operative or operative.

configured to UNB. L = EXIST under address block < ’
)

00 during configuration of the device functions (refer The preset values are adequate for mo ors. If
to Section 5.4.2). limit values have been stated by the manufacturer,

theses should be preferred. S

4 24 UNBA D [1500] \
L LOAD Beginning of the block “Unbal ad protection”

[1501]

oON Switch ON o n% load protection
+ |0 FF Switch OFF of nced load protection
4

[
alue for stage lo>
et range: 8 % 1o 80 %

referred to rated current of the relay Iy)

PaN \ [1503]

N

N
%

o0 H

24 TI2> !
< Time delay for stage Io>
5> .00 s Setting range : 0.00 s to 60.00 s
L 4
\ [1504]
4 24 TI2-> — Pick-up value for stage l,>>
50 % Setting range: 8 % to 80 %

(referred to rated current of the relay Iy)

[1505]
PAN Time delay for stage lo>>
Setting range 0.00 s t0 60.00 s

-
&
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6.3.7 Settings for thermal overload protection — address block 27

The relay includes a thermal overload protection (re-
fer to Section 4.4). This can operate only when it is
configured (refer Section 5.4.2) either as overload
protection with total memory (“preLOAD”) or without
memory (“no preLD”), and when it is switched “ON”.
Dependent on the configuration, only the parame-
ters associated with the corresponding function are
available.

When the thermal overload function with total
memory is selected, all load cycles of the protected
object are evaluated in a thermal replica. Thus, the
relay can be adapted optimally to the protected ob-
ject. When the overload function without memory is
selected, then only those currents are evaluated,
which exceed 1.1 times the set threshold value. Cur-
rents below this value are ignored.

Cables, transformers, and electrical machines are
particularly endangered by overloads of longepdu-
ration. These overloads cannot and should not be
detected by the short-circuit protection. The overs
current time protection, for example, must be set
sufficiently high so as to only detect short-cireuits.
Only short delays are permitted for short-circuit pro-
tection. These short time delays, however, do not
permit measures to unload the“everloaded object
nor to utilize its (limited) overload, capacity.

This function is usually not,required for overhead
lines as the current carrying“eapacity of overhead
lines is generally not defined.

The overload protection function can be setto be in-
operative or to initiate tripping (including alarm).

[2700]
Beginning ofdloek ‘Thermal overload protection”

q 27 THERM D

OVERILOAD

[2701]
27 o/ L Thermal overload protection can be set to
Al & v
be'switched ON i.e. trip and alarms or
+ |O FF be switched OFF
6.3.7.1 Overload pretection with total memory from widely available tables or otherwise is to be

The rated current©f the’device is used as the base
current for the overload measurement. The setting
factor k is determinedysthe ratio of the continuous-
ly permissible thermal current I,5x to the rated cur-
rent:

K = Jmak where k = factor acc. IEC
IN 60255—-8 or VDE 0435 part 303

TheYpermissible continuous current depends on
gress:section, insulation material, type of construc-
tien and method of installation of the cable, etc. In
general, the magnitude of the current can be taken

stated by the manufacturer.

Since the rated current of the protected object (e.g.
motor) is rarely identical with the rated current of the
current transformers, the ratio

IN mach
INpri

must be considered when the maximum current lyax
is determined:

k = Imax mach . IN mach — Imax mach
IN mach INpri INpri
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The heating-up time constant Tt depends on the
cable data and the cable surroundings or the motor
data. If the time constant is not readily available, it
can be calculated from the short-term overload ca-
pacity. Frequently, the 1 s current, i.e. the maximum
permissible current for 1 s duration, is known or can
be taken from tables. The time constant can then be
calculated according to the following formula:

Setting value t [min] =

1 ( permissible 1 s current )2
60 \ continuously permissible current

If the 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 garrent

It should be noted that the result becomes more in-
accurate the longer the stated duration of the cur-
rent becomes.

For motors, often the tg-timelisgiven instead of the
thermal time constant; thatyis theftime for which a
current of 6 times rated¢€urrentyof the motor is per-
missible. The time constant €an then be approxi-
mated by the equation:

Setting value ¢[min] = _tgg_s -36 = 0.6 - tg/s

q 2 x -Fac| &

1 10 v

2 T -CON A

4] | &
. 0 min

[2702]
Setting value ofk-factor = Inax/In
Setting range: 0.40 to 2.00

[2703]
Timé constant t

Setting range: 1.0 t0 999.9 min

When the motor is at stand-still, the cgoling=down
time constant may strongly differ from the heating-
up time constant, if the motor is self=ventilated. This
can be taken into account by thetfollowing parame-
ter, which represents the factor’lhowmuch times the
cooling-down time constantexceeds the heating-up
time constant, i.e.

. Teooling down
Setting value f—Tco = e
Theating up

The criterion that the motor is at stand-still is that all
currents are smaller than 0.1 times rated current.

f9-. T c
s 090

VAN
v

[2704]

Prolongation factor of the time constant at stand-still re-
ferred to the time constant during running

Setting range: 1.00 to 10.00

By setting a warning temperature rise, an alarm can
be oQutput before the trip temperature rise is

reached, so that, for example, by prompt load shed-
ding tripping may be prevented.

VAN
v

[2702]
Thermal warning stage, in % of trip temperature rise ©yarm/
®trip

Setting range: 50 % to 99 %
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6.3.7.2 Overload protection without memory

The criterion for overload for overload protection
without memory is that an adjustable limit value is
exceeded. This threshold is 1.1 times the set value I _
where | is the permissible load current, normally the
rated current of the protected object. The applied
formula, as given in Section 3.5.2 is, nevertheless,
based on one times the current |,_. Thus, as the safe-
ty factor 1.1 for pick-up is already considered in the
relay, the recommended setting value for |_is:

The time multiplier t_. must be set in accordance with
the thermal capability of the protected object. liyep-
resents the so-called tg-time, i.e. the trippingitime
when 6 times the base current I_is flowing; this is‘of
ten stated by the motor manufacturer. If the heating-
up time constant is stated instead of the tg-timegthen
the latter (and thus the setting valuegy) can be ap-
proximated by the following equation:

| | _ 1 T
Setting value L - Dlmach s 36 s
IN Device INpri
27 tL — [2706] .
<] AV 4 Time multiplier t_ for overload,stage without memory
20.0 s Setting range: 1.0 st6 120.0 s
[2707]
4 27 IL A Base value |,_foreverlead stage without memory (pick-up at
1.0 I/ In 1.1 times 1)

Setting range:

0.4104.0 - Iy

6.3.8 Settings for start-up time monitering — address block 28

The device incorporates a start-up time menitor (re-
ferto Section 4.5), which represents auseful supple-
ment in case of motors. This functien can operate
only when it is configured as “EXIST’ (refer to Sec-
tion 5.4.2) and switched “ON” in,address block 28.

The start-up criterion js the increased current that
the motor takes during start-up® Consequently, the
critical current valué |y, must be set such that it is
exceeded by thes&tart4up current under all load and
voltage conditions."Qn the other hand, this value
must not be exceeded"by permissible short-term
overloads.

The trippingyitime Tgyry must be coordinated with the
motor suchythat the motor is not thermally endan-
geredduring this time. On the other hand, it must be
long enough'that the motor has terminated the start-
up‘period under normal, healthy conditions. When
this,.time Is exceeded, it is assumed that the rotor is
locked, so that ventilation may be reduced.

Calculation example:

Motor rated current In=115A
start-up current lgigt = 575 A
start-up time Tstart = 10 s

Current transformers 150 A/5A

For safety reasons, the start-up time monitor is setto

approximately half the start-up current, i.e. 288 A. In
secondary referred value:
. 288 A

Setting st = (350 ) = 1.92

The parameter Tstrt is calculated according the fol-
lowing equation which is derived from the protection
characteristic:

Irms ) 2

Setting Tstrt = tgtart - ( Istrt
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For the given example results: Note: The thermal characteristics of the overload
protection (with or without memory) are effect
575 \ 2 even during start-up of the motor.
Setting Tstrt = 10 s - (2_88 ) =40s

Address 2804 determines whether the @vercurrent
stage of the time overcurrent protectiomy(l>/stage

Thus, tripping at rated start-up current will occur af- and/or Ip stage, dependent on configuration)
ter approximately 10 s. should be blocked during start-up of a motor, after
70 ms.

TIME SUP Beginning of the block “Sup f start-up time”

28 STRT [2801] Q
N

ON v Switching OM.th ision of start-up time
+ |o FF Switchi e supervision of start-up time
N [280 \
q 28 Tstrt < Setti ue of the permissible start-up time Tgyt at
10.0 ] |
ange: 1.0 s 10 360.0 s
803]
4 28 Istrt Z\ Base value Igt of the permissible start-up current
4.0 I/ In @ Setting range: 0.4 . Iy 10 20.0 - Iy

g
28I> bl [2804] _
Q N O Blocking of the |>/Ip stages during motor start-up
+ [v ES

R
&
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6.3.9 Settings for auto-reclosure — address block 34

Auto-reclose function is effective only if it is incorpo-
rated in the relay and configured as EXIST (refer to
Section 5.4.2).

If no auto-reclosure is to be carried out on the feeder
which is protected by the time overcurrent protec-
tion relay (e.g. cables, transformers, motors, etc.),
then the internal AR function must be configured as
nonEXIST (refer to Section 5.4.2). The AR function is
then not effective at all, i.e. 7SJ600 does not process
the AR function. No corresponding annunciations
are given, binary inputs for auto-reclosure are ig-
nored. All parameters in block 34 are irrelevant and
unavailable.

If auto-reclosure is to be carried out on the feeder
which is protected by the time overcurrent protec-
tionrelay, thenthe stages|>>,1>>>, andlg>> are
used for rapid trip before the first reclosure. Thereaf-
ter, these stages are blocked in order to allow selec-
tive delayed tripping in accordance with the time-
grading plan of the system.

7SJ600 allows up to nine auto-reclose attempts to
be carried out. The number of desired auto-reclo-
sure attempts is set as ARcnt.

The dead times can be separately and individually:
set for the first three auto-reclosure cycles (AR T,
AR T2, and AR T3). Iffurther auto-reclosure attempts
are required, they operate with the dead time AR T4:
The duration of the dead times is determined,by(the
application philosophy. For longer lines it should be
long enough to ensure that the fault arctis extin-
guished and the air surrounding the (@rcis,de-ion-
ized, sothat auto-reclosure can bésuceessful. (0.6 s

to 1.0 s). With multiple-end fed lines the stability of
the network is the important consideration. Sinee
the disconnected line can no longer produce.any
synchronizing power, only a short dead time is pers
mitted in most cases. Conventional values lie be-
tween 0.3 s and 0.6 s. In radial networks, langer
dead times can be tolerated.

The reclaim time T—REC is theatime, period after
which the network fault is supposed, to be termi-
nated after a successful auto-reclose cycle. A re-
newed AR initiation within this time increments the
AR counter (when multi-shot AR is used) so that the
next AR cycle starts; if nofurther AR is allowed the
last AR is treated as unsuecessful. The reclaim time
must be set longer than the expected time for a re-
newed initiation gondition of a persistent fault, i.e.
normally lopger than the maximum trip time of the
overcurrent time, pretection.

The lockeuttime T—LOC is the time period during
whichafter ‘an, unsuccessful auto-reclosure further
reclo§uresiby 7SJ600 are locked. This time must be
longenthan the renewed readiness for operation of
the gircuit breaker.

TheBlocking time after manual closure of the break-
er T—BLM must cover the time for safe closing and
opening of the circuit breaker (0.5 sto 1 s). If are-
newed initiation condition appears within this time,
definitive trip command is issued and reclosure is
blocked.

The duration of the closing command has already
been set when setting the general parameters of the
device (see Section 6.3.3).

[3400]
Beginning of the block “internal auto-reclosure function”

7 [3401]
Switch ON of internal auto-reclosure

Switch OFF of internal auto-reclosure
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34 ARcnt| & [3472]
q 7 Number of permissible auto-reclosure shots
Setting range: 1to9 O
34 AR TI1 PAN [3465] :
q <~ Dead time for the first auto-reclose cycle
0.10 s Setting range: 0.05st0 1800.00s 4

[3466]

34 arR T2/ & _ \ _
Q A\ v4 Dead time for the second autofre cycle, if used
0.10 s Setting range: 0.05s 0.00 s

AN [3467]
34 AR T3
Q <~ Dead time for the thirdauto-reclose cycle, if used
0.10 s Setting range: @ 5 s to 1800.00 s
2\ [3468]
4 4 AR T4 < ' ourth and any further auto-reclose
10 ]

0.05 s to 1800.00 s

eca time after successful auto-reclosure

etting range: 0.05 s to 320.00 s

A
<]Ol>
/0]

A@ [3470]

34 T-LOC

4 3 O Lock-out time after unsuccessful AR
. S

Setting range: 0.05 s to 320.00 s

AN [3471]
7 Blocking time after manual closing of circuit breaker
Setting range: 0.50 s to 320.00 s
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6.3.10 Settings for user definable annunciations — address block 38

Four user definable logical functions are available. For the binary outputs, the identical annunciations
Each function can be triggered by binary inputs and must be allocated. Nevertheless, between thg#in-
marshalled to binary outputs (LEDs, signal relays, puts and the outputs, the associated time delayiis ef-
trip relays). For pick-up, delay times can be set in ad- fective as parameterized in these addresses.

dress block 38.

The binary inputs are the following:
— “>Annu.1” (FNo 11),
— “>Annu.2” (FNo 12),
— “>Annu.3” (FNo 13),
— “>Annu.4” (FNo 14),

Note that the set times are pure delay times whigh do
not include the inherent operatinggtimes of the
binary inputs and outputs.

4 E.i'(I)‘IAncl
4 E.i'(I)‘IAnCZ
4 E.i'(I)‘IAnc3
4 8'(I)‘IAnc4

b

b

1P

b

[3800]
Beginning of block
“User definable logical functions”

[3801]

Pick-up time delay for the first user definable logical
function

Smallest settingwalue: 0.00 s

Largest settingwalue: 10.00 s

and oo, i.€..no start

[8802]

Pick=up time delay for the second user definable logical
funetion

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

[3803]

Pick-up time delay for the third user definable logical
function

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

[3804]

Pick-up time delay for the fourth user definable logical
function

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start
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6.3.11 Settings for trip circuit supervision — address block 39

The relay includes a trip circuit supervision function
(refer to Section 4.7), which requires one or two
binary inputs. This can operate only when it is confi-
gured (refer to Section 5.4.2) using one (“by-
pass—R”) ortwo (“with 2 BI”) binary inputs. Further-
more, the adequate number of binary inputs must
be allocated to this function and the external wiring
must be correct.

If one binary input is used, trip circuit faults like inter-
ruption or control voltage failure can be detected but

not trip circuit fault which occur during cI
relay of the device. But if the trip com dulasts
more than 60 s to 90 s, then the trip cir@ewi-
sion will give alarm even without any oth It.

Details about the function of this supervision are giv-
enin Section 4.7. Section 5.2. ntains information
about connection and dimensi hints as to the

resistor in case of supervi ithne single binary
input.

Q3QCIRsup D

[3900]

Beginning of the %
W
trip circuit supervision

4 39CIRsup [390
ON Swit

Qpcircuit supervision”

F the trip circuit supervision

L 4

&
&

Q
o
&

L 4
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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,

Most of these annunciations can be freely allocated
to the LEDs and binary outputs (see Section 5.5).
Also, within specific limitations, group and multiple
indications can be formed.

To call up annunciations on the operator panel screll
with the key V to the item ‘ANNUNC.” \(@annunci-
ations), refer to Figure 6.3. The key P changes‘over
to the second operation level, whereg/ou cam reach
the different groups of annunciations with,the scroll-
ing keys V and A.

When the relay is operated from aypersonal comput-
er by means of the protectiondata processing pro-
gram DIGSI®, the anflunciation/groups are identi-
fied by a four-digit addressigumber. In the following
clarifications, thisgqnumber is indicated at the begin-
ning of the explanatiéns in'brackets.

The annunciations are arranged as follows:

Block 82 Eventannunciations for the last eight net=
work faults: pick-up, trip, AR (if fitted and
used), expired times, or similar. As de-
fined, a network fault begins with pick-up
of any fault detector and gndsmafter drop-
off of the last protection functioen. If auto-
reclosure is carried out, the network fault
ends after expiry of theplast reclaim or
lock-out time; thus (@n/AR-shot (or all
shots) occupy onlyyene fault data store.
Within a netwerk/fault, several fault
events can oeeur, from pick-up of any
fault detection until drop-off of the latest
protectiomfunction.

Block 84 Indication*of operational measured val-
uesy(current magnitudes, values of the
thermal overload protection).

The annungiations and measured values are ar-
rangediin lists. After paging to a certain annunciation
blockpan extract (two lines) of a list is shown in the
display; the list can be scrolled by the keys V and A,
as illustrated in Figure 6.4.

When you have read out annunciations from the dis-
play you may revert to the normal display state by
pushing the reset-key (“N”). The display will then
show the quiescent information, i.e. the measured
currents of phases L1 and L2. When you now oper-
ate one of the scrolling keys V or A the display auto-
matically restores the last information before reset.

If you have failed to reset to the normal state after
read-out of annunciations, the display continues to
show the last annunciations. After approximately 10
minutes the display is able to give new spontaneous
messages on occurrence of a fault, i.e. the pick-up
indication overwrites the 1st display line and (if appli-
cable) the trip information overwrites the 2nd line. Ifa
pick-up is not followed by a trip, the 2nd line does not
change.

A comprehensive list of the possible annunciations
and output functions with the associated function
number FNo is given in Appendix C. It is also indi-
cated to which device each annunciation can be
routed.

Block 81 Q@perational annunciations; these are
messages which may appear during the
operation of the relay: information about
condition of relay functions, measure-
ment data etc.
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+ PaN -
vull < || ~ O
RESET
L 4
(individual

annunciations
) )
L ¥ -
' ) " r )
X X 82FAULT '|> 82 L ‘D (individual
' ' ANNUNC . 4. JFavs 4_ annunciations)
' ' b v g b 0 O b 4
' ]
' ]
] 1 '
[ 1 '
[ i '
' ' L 1 r 1
' ' h ||- D (individual ||
! ! annunciations)
) - - -
' : g 4- ¢
' '
' '
' '
' '
' '
' '
' '

(individual
meas. values)

1st operation level 2n op%el 3rd operation level 4th operation level

Figure 6.3  Selection of annunciation bl

Display

T~

annunciation list

Figure 6.4  Display of an annunciation list — example
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6.4.2 Operational annunciations — address block 81

Operational and status annunciations contain infor-
mation which the unit provides during operation and
about the operation. They begin at address block
81. Important events and status changes are chro-
nologically listed, starting with the most recent mes-
sage. Time information is shown in hours, minutes
and seconds. Up to 30 operational indications can
be stored. If more occur, the oldest are erased in se-
quence.

Faults in the network are only indicated as “FAULT”
together with the sequence number of the fault. De-
tailed information about the history of the fault is con-
tained in the block “Fault annunciations”; refer to
Section 6.4.3.

The input of the codeword is not required. The boxes
below show all available operational annunciations.
In each specific case, of course, only the associated
annunciations appear in the display.

Next to the boxes below, the abbreviated forms are
explained. It is indicated whether amwevent is an-
nounced on occurrence (¢ = “eoming?) or a status
is announced “coming” and “going” (¢/g).

The first listed message is, as gxample, assigned
with date and time in the firShtwailines; the third line
shows the beginning of a,condition with the charac-
ter ¢ to indicate that this comdition occurred at the
displayed time.

Q 81 OPER. D
<Yllannuwnc.

[5100]
Beginning of théiblock¥Operational annunciations”

AN ) ) 1st line: Date ofithe event or status change
Vlog:a5:3a 2nd line:( Tim&hef the event or status change

Use the arrow keys to scroll through the displayed,annunciation list.

ANllog:4a5: 34
vLED

resoac

1st'line: Time of the event or status change
2nd line: Annunciation text, in the example coming

When date and time have not yet been set'(refer also to Section 6.5.1), the date is shown as 01.01.95, the time
is given as relative time from the lastyre-start of the processor system.

Direct response from binary inputs:

>Annu .

>Annu. 2

> Alnpnhu . 3

>A nnu. 4

>mCLOSE

User defined annunciation 1 (c/g)

User defined annunciation 2 (c/g)

User defined annunciation 3 (c/g)

User defined annunciation 4 (c/g)

Manual close command (c/g)
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>CBclo Circuit breaker closed (from CB auxiliary contact) (c/g)

Block |>> stage of phase overcurrent protection from an external
device (c/g)

51> b 1 k Block I> stage _of definite time phase overcurrent protectien from
an external device (c/g)

>Ip blk Block I, stage of inverse time phase overcurrent protection from
an external device (c/g)

STE>>Dbk BIogkIE>> stage of earth overcurrent protectiongdfom an external
device (c/g)

STE> bk Block Ig> stage of definite time earth overéurrent protection from
an external device (c/g)

>TEp b k Block Igp stage.of inverse time earth overcufrent protection from
an external device (c/g)

>AR St. Start internal auto-reclosure (initiation), (c/g)

>ARDb1lSst Block initiation of interpal auto-reelosure (c/g)

>ARDb1lCl Block reclose command'ef internal auto-reclosure (statically) (c/g)

>revPhR Reversed phase rotation¥(c/g)

STI>>>bk Block instantaneous very high set stage I>>> of the phase over-
current timefprotection via binary input (c/g)

>TrpRel Trip eircuit supéfvision: binary input in parallel to trip contact (c/g)

>CBaux Tripycircuit supervision: binary input in parallel to CB auxiliary con-
tact (clg)

General operational annunciations,of the protection device:

operat. At least one protection function operative (c/Q)

LED reg Stored LED indications reset (c)

RECdes] Fault recording data deleted (c)

Sys NF Ut Network system fault (c), detailed information in the fault annunci-
ations

FAULT Fault with associated sequence number (c)

>Im C L O S E Manual close command (c/g)

>CcCBclo Circuit breaker is closed (c/g)
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Annunciations of monitoring functions:

ANNIloOst

PCannlLT T

Annunciations lost (buffer overflow) (c)

Annunciations for operating (PC) interface lost (c)

Operational annunciations of time overcurrent protection:

O/ Cpoff

o Cpblk
0] Cpact
0] Ceoff
0] Ceblk
0] Ceact
F dyn

> > > b k
> > b1lk
> P b1lk
> E>>Dbk
> E > b k
> Ep b k
> >>>bk

Phase overcurrent time protection is switched off (c/g)
Phase overcurrent time protection is blocked,(c/qg)
Phase overcurrent time protection is,active (c/g)

Earth overcurrent time protection is\switched off (c/g)
Earth overcurrent time protectionlis blocked (c/g)
Earth overcurrent time proteetion is active (c/g)

Dynamic change Qver ofteurrent fault detection level (c/g)

Block 1> > stage of phase overcurrent protection via binary input
(c/9)

Block |> stage of definite time phase overcurrent protection via
binaryinput,(c/q)

Blogck I stage of inverse time phase overcurrent protection via
binary imput (c/g)

le>>wstage of earth overcurrent protection blocked via binary in-
putie/g)

[e> stage of definite time earth overcurrent protection blocked via
binary input (c/g)

lep stage of inverse time earth overcurrent protection blocked via
binary input (c/g)

Block instantaneous very high set stage |>> > of the phase over-
current protection via binary input (c/g)

Operational annunciations of thermal overload protection:

o /%L o f £
e, AL b1lk
0/ L act

Overload protection is switched off (c/g)
Overload protection is blocked (c/g)

Overload protection is active (c/g)
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O/L wrn Overload protection with memory thermal warning stage (c/g)

O/ L p/u

Overload protection without memory pick-up (c/g) O

L 4
Operational annunciations of unbalanced load protection:

I2 of £ Unbalanced load protection is switched X

I2 b1k Unbalanced load protection is blocke

I2 act Unbalanced load protection is @ o))

Operational annunciations of start-up time supervisio

SRT off Start-up time s@u is switched off (c/g)

- @ ision is blocked (c/g)

SRT act Sme supervision is active (c/g)
SRT Trp m me supervision trip (c/g)

L £ \< ’
Operational annunciation&*internal auto-reclose function:

AR off Auto-reclosure is switched off or blocked (c/g)
AR a Auto-reclosure is active (c/g)

AR c Auto-reclosure is blocked by manual close command (c/g)
AR DT Auto-reclosure: dead time started with number of AR cycle (c)
L J
AR ©St. Internal auto-reclosure started via binary input (initiation) (c/g)

ARDbI1S Tt Initiation of internal auto-reclosure blocked via binary input (c/g)
SAR blCc Close command of internal auto-reclosure blocked via binary input
s (statically) (c/qg)

C53000—-G1176—-C106 119



7SJ600 V3 Operating instructions

Operational annunciations of trip circuit supervision:

SUP off Trip circuit supervision is switched off (c/g) O
sup blk Trip circuit supervision is blocked (c/g) O
SUP act Trip circuit supervision is active (c/g) .
SUPnoBTI Trip circuit supervision is blocked, because binary in issnot mar-
shalled (c/g) \
CIR int Trip circuit is interrupted (c/g) @
>TrpRel Trip circuit supervision: binary input in par% contact (c/g)
>SCBaux Trip circuit supervision: binary input in I CB auxiliary con-
tact (c/qg)

Operational annunciations of the circuit breaker control:

Q0 clo. Circuit breaker closen@ (c)
Q0 trp. Circuit breake:?p@command (©)

Operational annunciations of the circuit br%t function:

CBtest 4Cireuit breaker test in progress (c/g)

CBtpTst h/internal circuit breaker test function (c/g)
CBTwAR C}

f the user defined annunciations:

ternal circuit breaker trip test with auto-reclosure (c/g)

User defined annunciation 1 (c/g)

User defined annunciation 2 (c/g)

User defined annunciation 3 (c/g)

User defined annunciation 4 (c/g)
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6.4.3 Fault annunciations — address block 82

The annunciations which occurred during the last
eight 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. When a ninth fault occurs, the data relating to
the oldest are erased. Each of the eight fault data
buffer can contain up to 30 annunciations. When
more occur, the last message signals “buffer over-
flow”.

Input of the codeword is not required.

When the relay is operative and the initial display or
the quiescent messages are displayed, press the
key V to reach the item “ANNUNC.” Key P is used to
change over to the second operation level, where
one can go with the key V to the address block 82
which forms the heading of the fault annunciations.
The third operation level, with key P contains the
eight system faults. The individual annunciations
can be found in the fourth operation level (key D),
see Figure 6.3. Use the keys V and A to scroll

through the annunciation list (Figure 6.4).

For these purposes, the term “system fa@lt” means
the period from short-circuit inceptiontup t@ final
clearance. If auto-reclosure is carried out,*the net-
work fault ends after expiry of the last reclaim or lock-
out time. Within a network fault, severalgault events
can occur, from pick-up of anyafault detection until
drop-off of the latest protectionftnction.

When date and time havemot yet been set (refer also
to Section 6.5.1), the dateds shown as 01.01.95, the
time is given as relative time'from the last re-start of
the processor sysiem. Thereafter, the fault annunci-
ations are listed_in Chropological sequence with the
relative time referred, to the first fault detection.

In the followingclarification, all the available fault an-
nunciations/are indicated. In the case of a specific
fault, of ‘€éeurse, only the associated annunciations
appear in the display. At first, an example is given for
a systemfault, and explained.

<] 82 FAULT D [5200]
< |lannunec. Beginning of the block “Fault annunciations”
82 LAST [5210] o
D Beginning of the block “Fault annunciations of the last sys-
FAULT tem fault”

Use the arrow keys to scroll through'the’displayed annunciation list.

etc.

[5211]

1st line:

\v4 11 ..0%92 ] 1st line:
v 09k 4%

AN

2\ .48 170 m s

g F ALU LT c —

2 2 1st line:
YVI||0ms

AN|l0oms

g F D L 1E o]

Date of the last system fault

2nd line: Time of the last system fault

(hours, minutes, seconds

and ms)
System fault, coming

Consecutive number of the system fault

2nd line: Beginning of the relative time; time resolution is

1ms

Beginning of the relative time

2nd line: Event that has started the relative time
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General fault annunciations of the device:

Sys.F1t
FAULT
ANNoviEl
F T de t
DEV Trp
IL1
IL2
ILS3

Fault annunciations of overcurrent time protection:

FD L1
FD L1E
FD L 2
FD L 2E
FD L 12
FD L12E
FD L3
FD L 3E
FD L 13
FD L1
FD L 23

N\
&

\Q)

Network system fault
Beginning of fault
Fault annunciations lost (buffer overflow)
General fault detection of device
General trip of device

Interrupted fault current of phase L1 (

Interrupted fault current of phas

Interrupted fault current of m

current time protection, phase L1

(Ia/In)

Fault detection
F tior @ ercurrent time protection, phase L1 — E
F ction overcurrent time protection, phase L2

Fa\ction overcurrent time protection, phase L1 — E

etection overcurrent time protection, phases L1 — L2

ault
|

ult detection overcurrent time protection, phases L1 — L2
-E

Fault detection overcurrent time protection, phase L3
Fault detection overcurrent time protection, phase L1 — E

Fault detection overcurrent time protection, phases L1 — L3

Fault detection overcurrent time protection, phases L1 — L3
-E

Fault detection overcurrent time protection, phases L2 — L3

Fault detection overcurrent time protection, phases L2 — L3
-E

Fault detection overcurrent time protection, phases L1 — L2
- L3

Fault detection overcurrent time protection, phases L1 — L2
-L3-E

Fault detection overcurrent time protection, earth fault
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Fault detection of the |>> phase current stage

Trip by overcurrent time protection, stage |>> (phases)
Trip by overcurrent time protection, stage |>>> (phases)
Fault detection of the |> phase current stage (defipite time)
Trip by overcurrent time protection, stage 1="(phases)

Fault detection of the I, phase currgAstage (inverse time)

Trip by overcurrent time protectien, stage I, (phases, inverse
time)

Fault detection of the Ig> >#earth*urrent stage

Trip by overcurrent timesprotection, stage Ig>> (earth)
Fault detection ofithe I[e>s€arth current stage (definite time)
Trip by overcurrentitime protection, stage Ig> (earth)

Fault detgction‘efthe Ig, earth current stage (inverse time)

Trip by overcurrent time protection, stage Igp (earth, inverse
time)

Fault annunciations of unbalanced load pretection:

F D I12>>
F D I2>
Trp I2

Fault detection unbalanced load protection, stage lo>>
Fault detection unbalanced load protection, stage lo>

Trip by unbalanced load protection

Fault annunciations,of thermal overload protection:

0O/ L Wwran
0/ L pv/ u
0O/ L Trp

Overload protection with memory: Thermal warning stage
Overload protection without memory: Pick-up

Trip by overload protection

Fault annunciation of start-up time monitor:

SRT

Trp

Trip by start-up time monitor
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Fault annunciations of the internal auto-reclosure function:

Further messages:

TABempty

TABovr f 1

TAB.END

Internal auto-reclosure started via binary input (initiation)

Initiation of internal auto-reclosure blocked via binary input

Close command of internal auto-reclosure blocked via binary
input (statically)

Auto-reclosure in progress

Auto-reclosure: close command

Auto-reclosure: definitive (final) trip

Internal auto-reclosure started (géneral)

Close command of internal gute:reclosure blocked (general)
AR: start blocked (general)

Auto-reclosure: deadtime started with number of AR cycle

meéans that no fault event has been recorded
means that other fault data have occurred, however, memory
is full

If pot'all memory places are used the last message is
TAB.END

Usekey{to go back to the third @peration level. You can reach the second to last system fault by pressing the
key V. The individual fault afinuhgiations can be found with the key P in the fourth operation level and scrolled
through with the keys&Z andfA. JThe available annunciations are the same as for the last fault.

v

8 2 2 niyd
FAULT

D

[5220]
Beginning of the “Fault annunciations of the second to last
system fault”

In correspending way the annunciations of the third to last up to the eighth to last fault can be achieved.
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6.4.4 Read-out of operational measured values — address block 84

Operating measured values can be read out at any
time under the address block 84. When the relay is
operative and the initial display or the quiescent
messages are displayed, press the key V to reach
the item “ANNUNC.” Key D is used to change over to
the second operation level, where you can go with
the key V to the address block 84 which forms the
heading of the operational measured values. The in-
dividual annunciations can be found in the third op-
eration level (key D), see Figure 6.3. Use the keys V
and A to scroll through the individual measured val-

ues (Figure 6.4).

Entry of the codeword is not necessaryi

The data are displayed in percent of the rated device
values and in primary values. They are actuallized in

intervals of approx. 1 sec.

Inthe following example, Sseme@example values have
been inserted. In practice theyactual values appear.

8 4 MEAS. D
VALUES

4D

[5200]
Beginning of the blo€k, “Operational measured values”

Use V key to move to the next address with the next measured value.

AN

AN 1=
72
A4

AN

AN L 2=
v 0%
A v 4

AN

AN L 3=
v 33
A v 4

AN

AN 1=
g 8 SNA
AN
Allrrz-=
v 8
v A
VAN

AN L 3=
v 9 1
v A

Page on with'the Vv key to read off the next measured val-
ue, @rpage back with A

Ihe percentage is referred to rated relay current

The primary values are calculated on the base of the set
primary rated current (address 1105, see Section 6.3.3)
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ﬁ THETA The calculated temperature rise for the overload protec-

< tion with memory can be read out in percent of the trip

v |43 * temperature rise. O

AN When the warning temperature rise is exceeded (overlg

At TRP protection with total memory) or the pick-up value is ex-

A4 INVAL ceeded (overload protection without memory) the calcu-

v lated trip time (with constant current) is indicated, either in
seconds or in minutes, in two messages. T plicable
message is marked with “INVALid”. I L indicated
also when no trip is expected N\

pAN When the overload protection with @wry is effec-

% t REL tive and the protection has tripp@ne is indicated

INVAL

A4

overload protection, is indic er in seconds or in

until the temperature rise will h ased below the
warning temperature rise, i.@e until reset of the

, el
minutes, in two message e happlicable message is
marked with “INVALId”

Q
o
&

L 4

N
903
&

N

Q‘D
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6.5 Operational control facilities

During operation of the protection relay it may be de-
sired to intervene in functions or annunciations man-
ually or from system criteria. 7SJ600 comprises faci-
lities, e.g. to re-adjust the real time clock and to
switch on or off partial functions under specific con-
ditions, or to change over preselected pick-up val-
ues (dynamic change-over of pick-up values of the
overcurrent time protection).

The functions can be controlled from the operating
panel on the front of the device, via the operating in-
terface as well as via binary inputs. Refer to the Sec-
tions 6.3.4 to 6.3.10 for the appropriate setting ad-
dresses and Section 5.5.2 for the allocation of binary
inputs.

In order to control functions via binary inputs it is
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 Section 5.5.2 Marshalling of
the binary inputs).

Operational control via the key pad or the operation
interface is carried out under the item “ADDITION
FUNCTION?” (additional functions). Whefr the relay is
operative and the initial display or the quiescent
messages are displayed, presssthe key V to reach
the item “ADDITION FUNCTIONz#Key D is used to
change over to the second operation level, where
one can go with the keyV 4o the required control ad-
dresses.

When the relay is,operated from a personal comput-
er by means of the‘protection data processing pro-
gram DIGS|®, the control items are identified by a
four-digit address number. In the following clarifica-
tions{ithis"number is indicated at the beginning of
the explanations in brackets.

ADDITION D [9000]
L FUNCTTION Beginning of the block “Additional functions”
6.5.1 Adjusting and synchronizing the real time clock

Key D is pressed to change to'the,second operation
level. The display shows the first item “TIME SET-
TING”. Change to the third,operation level with key
D. The actual datefand time are displayed now.
Scroll on with kéy,Y teffind'the setting items for date
and time, asgdllustrated below.

When date and time have not yet been set, the date
“01.01.95” appears and the time since the start-up
of the processor system.

The faext two addresses allow to set date and time.

Codeword entry is not required. Day, month, and
year can be altered using the keys |+]and = Key P
is used to switch from day to month etc. Confirm with
the enter key E when the date is completed. Proceed
in analog manner to adjust the time.

Note: When the day is changed, the display firstly al-
lows 31 days. Only when the month and year is
changed, the relay can check plausibility of the com-
plete date. After confirmation with the enter key E,
the day may be reduced to an existing number.

q TIME D

SETTTING

[8100]
Beginning of the block “Setting the real time clock”.

C53000-G1176-C106

127



7SJ600 V3 Operating instructions

[8101]
4 0l.01.99 - At first, the “actual” date (DD.MM.YY) and the “actual” time
01:157:086 (HH:MM:SS) are displayed.
Continue with V. OO
[8102]
4 DATE Enter the new date: 2 digits for day, 2 digits for month and 2
27 .10 .02 digits for year: DD D MM D YY 14

Use key to increase the day or [=] to cr@
use key D to change-over to the month; \
use key to increase the month or[=] ecrease;
use key D to change-over to the year;

use key [#] to increase the year or [=] ase
confirm with enter key E.

[8103] Q
4 TIME Key V is used to come to th ing. Enter the new time:
13 :44:27 2 digits for hour, 2 digits for({mi HH

ur or = to decrease;
the minute;
minute or [=] to decrease;

use key to irxc
the seconds ar% nged. They are automatically set to
n

“00” when th ey E is pressed.

Use key [ to increase
use key D to cha

L 4

N
903
&

Q
o
&

L 4
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6.5.2 Circuit breaker control

Dependent on the ordered model (7SJ600* —***** _**B*) the circuit breaker can be controlled via the de-
vice. From the item “ADDITION FUNCTION?” of the first operation level, as above, you switch to the seeond
operation level with the key D and select with ¥ the option “BREAKER CONTROL".

BREAKER D [7500]
CONTROTL Block “Circuit breaker control”

Change with the D key to the block with the individual control commands. Selectthe desired control operation
(open or close) with V.

[7501]
A CB E After confirmation with theienter key E the relay requests for
OPEN? codeword input. After correct codeword input, repeat con-

firmation with the enter key E. The relay checks whether
breaker operatiomis permitted. The command is rejected
when anothercommand is already being executed or when
an aute-reclese cycle is in progress.

<] cB E The device confirms the command. Withthed key, the high-
STARTED eroperation level can be reached.
[7502]
A CB E After confirmation with the enter key E the relay requests for
CLOSE? codeword input. After correct codeword input, repeat con-

firmation with the enter key E. When an auto-reclose cycle
is in progress, this is aborted.

q||¢® E The device confirms the command. Withthed key, the high-
S T A R_T EWD er operation level can be reached.
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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.

/_I\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can re-
sult in severe personal injury or property
damage.

Only qualified personnel shall work on and
around this equipment after becoming
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 con-
nection is made.

p Hazardous voltages can be present
on all circuits and components cons
nected to the supply voltage or toithe
measuring and test quantities.

P Hazardous voltages can be presentin
the device even after disconnection of
the supply voltage (storage “eapaci-
tors!).

p The limit values given(in the Technical
data (Section 3.1)_must_not be ex-
ceeded at all, not/evenduring testing
and commissioning.

When testing the unit with‘asecondary injection test
set, it must be ensured'that no other measured val-
ues are connected'and that the tripping leads to the
circuit breaker trip-coilsyhave been interrupted.

/)\ DANGER!

Secondary connections of the current
transformers must be short-circuited
before the current leads to the relay are
interrupted!

If a test switch is installed whichyautomati-
cally short-circuits the‘eurrent transformer
secondary leads, it is suffigiefit to set this
switch to the “Test” pgsitien. The short-cir-
cuit switch must be ‘ehecked beforehand
(refer Section 5.2.4),

It is recommended that theyactual settings for the
relay be used for the testing procedure. If these val-
ues are not (yet) available, test the relay with the fac-
tory settings. In the fellowing description of the test
sequence the preset settings are assumed.

For thegfunctiopal*test a three-phase symmetrical
current seurce'with individually adjustable currents
should be available. For checking the pick-up values
a single-phase current source is sufficient.

NOTELThe 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.

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.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button N on the front
plate and via the remote reset relay (if marshalled,
see connection diagrams, Appendix A). If the reset
functions have been tested, resetting the stored in-
dications is no more necessary as they are erased
automatically with each new pick-up of the relay and
replaced by the new annunciations.
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6.6.2 Testing the high-set overcurrent
time protection stages 1> >,
Ig>>, and the instantaneous
stage I>>>

In order to test the high-set overcurrent time protec-
tion stages, the related functions must be switched
on (address block 10 O/C ph = ON and/or address
block 11 O/C e = 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 3.1.1 for
overload capability). Observe a cooling
down period!

For testing the I>> stages and the |>>> stage,
therefore, measurement shall be performed dynami-
cally. It should be stated that the relay picks up at 1.1
times setting value and does not pick up at 0.9 timeg
setting value.

When the test current is injected via one phase@and
the earth path and the set value for IE>>"(address
block 11, factory setting 0.5 x Iy) is exceeded,ithe
pick-up annunciation “FD IE>>" appears with fur-
ther increase above the pick-up valuesof the high-set
phase current stage (address block 10, factory set-
ting 2 x Iy) pick-up annunciation€ED%&>>" and the
pick-up indication appears for theytested phase
(*o/c AL*" and LED 1 for l¢orRED 2 for L2 or LED
3 for L3 at factory setting),.Chegk.that the assigned
signal relay 2 (at factorysetting) contacts close.

After expiry of the time delay (TIE>> for the earth
current path, factoryfsetting 0.1 s; TI>> for the
phase path, factorysetting 0.03 s), trip signal is giv-
en (LED 4 at delivery). Check that the assigned trip
relay (1) contaCts close.

The very high instantaneous stage |>> > is preset
0 co. It can qply be tested when a definite value has
beenset. The test current should be more than twice
theysetting value to ensure that this stage operates
fasty but still observe thermal capability! Annunci-
ation*TRPI>>>" appears.

Ifthe change-over facility of dynamic pick-up values

is used, this should be checked, too, in order toen-
sure that the associated binary input operatgsycors
rectly. The dynamic very high instantaneous stage
I>>>dynis preset to co. It can only be testedwhen
a definite value has been set. The bindry input as-
signed to the dynamic switch over is energized (not
allocated when delivered). Test must be performed
within the set duration for these stages Tdyn (600 s
when delivered).

It must be noted that thexset®imes are pure delay
times; operating times of the, measurement func-
tions are not included.

6.6.3 Testingythe definite time over-
current protection stages I>,
Ie>

For theseytests the related functions must be
switehedion, furthermore, a mode must have been
seleeted in addresses block 00 (O/Cch) which in-
clugdes the definite time protection, i.e. def TIME (as
delivered), IEC O/C, or ANSI O/C.

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 not
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
block 11: IE>, factory setting 0.2 x Iy) is exceeded
the pick-up annunciation “FD IE>" appears, with
further increase above the pick-up value of the
phase current stage (address block 10: I>, factory
setting 1 x ly) pick-up indication appears for the
tested phase (LED 1 for L1 or LED 2 for L2 or LED 3
for L3 at factory setting).
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After expiry of the time delay (TIE > for the earth cur-
rent path, factory setting 0.5 s; TI> for the phase
path, factory setting 0.5 s), trip signalis given (LED 4
at delivery). Check that the assigned signal relay
and trip relay contacts close.

If the change-over facility of dynamic pick-up values
is used, this should be checked, too, in order to en-
sure that the associated binary input operates cor-
rectly. The binary input assigned to the dynamic
switch over is energized (not allocated when deliv-
ered). Test must be performed within the set dura-
tion for these stages Tdyn (600 s when delivered).

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.

6.6.4 Testing the inverse time over-
current protection stages I, Igp

For these tests the related functions must be
switched on, furthermore, a mode must have been
selected in addresses block 00 (O/Cch) which in-
cludes an inverse time protection, i.e. IEC inv., ANSI
inv, IEC O/C or ANSI O/C. In address block 10, the
valid characteristic must have been set.

Testing can be performed with single-phase, two;
phase or three-phase test current.

For test current below 4 x I, slowly increasesthe test
current over one phase and earth untilthe protection
picks up.

A Caution!

Test currents larger than 4¢times Iy may
overload and damagetthe relay if applied
continuously (refér 1o Section 3.1.1 for
overload capability). Qbserve a cooling
down perigd!

For test currents above 4 x Iy measurement shall be
performed 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 (factory set-
ting 0.1 x Iy) is exceeded by more than 1.1 times the
set value (for IEC characteristics) or 1.06 times the
set value (for ANSI/IEEE characteristiC) gpick-up in-
dication for |gp appears: “FD TEp”,with further in-
crease above 1.1 times the pick-up,value (for IEC
characteristics) or 1.06 times the setvalue (for ANSI/
IEEE characteristic) of the phase current stage (fac-
tory setting 1 x Iy) pick-up indicatién appears for the
tested phase (LED 1 for &3, or LED 2 for L2 or LED 3
for L3 at factory settip@)y, Check that the assigned
signal relay contactsclose:

With current les§ thana.05 times setting value (for
IEC characteristics),or 1.03 times the set value (for
ANSI/IEEE charagteristic), no pick-up must occur.

The time delay depends on which characteristic
and which, set'time multiplier has been set. The ex-
pected time delays can be calculated from the for-
mala, given in the Technical data (Section 3.3) or
read from the characteristic curves in Figures 3.1 to
3.4(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 is not exceeded. Check that
the assigned signal relay and trip relay contacts
close.

If the change-over facility of dynamic pick-up values
is used, this should be checked, too, in order to en-
sure that the associated binary input operates cor-
rectly. The binary input assigned to the dynamic
switch over is energized (not allocated when deliv-
ered). Test must be performed within the set dura-
tion for these stages Tdyn (600 s when delivered).
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6.6.5 Testing the unbalanced load
protection

The unbalanced load protection can only be tested if
this function has been configured in address block
00 as UNB.L = EXIST and parameterized as opera-
tive (UNB.L = ON).

The unbalanced load protection has two definite
time delay stages (12>, TI2> and 12> >, TI2>>).

Testing can be performed with single-phase, two-
phase or three-phase test current. In the following,
testing with a single-phase current is described. In
this case the unbalanced load amounts to one third
of the test current which is referred to the unit cur-
rent.

When the pick-up value is exceeded (test current >
3 times setting values), the associated annunci-
ations “FD I2>” and “FD I2>>” (signal relay 2 at
delivery) must be indicated. After the associated
time delay has expired (TI12> 5s at delivery, TI2>> 1
s at delivery), trip annunciation “TRP I2” is issued
(LED 4 at delivery). Check that the trip contacts
close.

It must be noted that the set times are puregdelay
times; operating times of the measurement func-
tions are not included.

6.6.6 Testing the overload protection

The overload protection can only be tested if ithas
been configured in address block 00, with) total
memory as preLOAD or without memory-as no
prelLD and parameterized as operative under ad-
dress block 27: O/L = ON.

Testing can be performed with#single-phase, two-
phase or three-phase test currenit

6.6.6.1 Overload protection without memory

The overload pfétection without memory picks up
when 1.1 times, the set value IL is exceeded.

For test currentibelow 4 x I, slowly increase the test
currentioverene phase and earth until the protection
picks up.

m 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 1.2 times setting value and does not
pick up at 1 times setting value.

When the test current is injected via one phase and
the set value for IL (factory setting 1 x ly) is exceeded
by more than 1.1 times the set value, pick-up indica-
tion for overload appears: “0/L p/u”. Check that
the assigned signal relay contacts close (signal
relay 2 at factory setting).

The time delay depends on which time multiplier has
been set. The expected time delays can be calcu-
lated from the formula given in the Technical data
(Section 3.5.2) or read from the characteristic curves
in Figures 3.7 (Section 3.5.2).

Itis suggested that one point of the trip time charac-
teristic is checked with 2 x setting value provided
the thermal capability is not exceeded. Trip signal
‘o/L Trp”is given.
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6.6.6.2 Overload protection with total memory

The basis current for the detection of overload is al-
ways the rated current of the device.

When applying the rated current (factory settings)
tripping must not occur. After an appropriate time
(approximately 5 x 1) a steady-state temperature rise
according to the following relationship is estab-
lished:

©) 1

®trip k2

This value can be read out in address block 84. For
different setting values k, test current should be low-
er than k x Iy (e.g. 90%).

To check the time constant, the current input is sim-
ply subjected to 1.6 x the pick-up value, i. e. 1.6 x k x
In. 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 3.5). 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 block 27)
or by observing a current free period of at least
5 x k; x T or by blocking the overload protection via
an correspondingly assigned binary input (>O0%L
blk).

A Caution!

Test currents larger than 4 times“ysmay
overload and damage the rglay ifvapplied
continuously (refer to Section, 3.1.1 for
overload capability). Obsere, a cooling
down period!

If testing with preload is peffoumed, then it must be
ensured that a conditién ofthermal equilibrium has
been established béforetime measurement com-
mences. This is the case, when the preload has
been applied constantly fofa period of at least 5 x t.

6.6.7 Testing the start-up time monitor

The start-up time monitor can only be tested if it has
been configured in address block 00 as STRT =EX-
IST and parameterized as operative (STRT = ON).

Testing can be performed with single-phase, two-
phase or three-phase test current. Tests should be
carried out dynamically, because of the high start-up
currents.

A Caution!

Test currents larger, thang4 times Iy may
overload and damageythe relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For test currentsiabove 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay pieks up at 1-#times setting value and does not
pick up at0.9%imes setting value.

The ffippingstime depends on the set start-up time,
the setystart-up current, and the test current. It can
e caleculated from the formula given in the Technical
data (Section 3.6).

It is suggested that one point of the trip time charac-
teristic is checked. For example, the preset values
(Istrt = 4 x I, Tstrt = 10 s) result in a tripping time of
2.5 s when the test current amounts to 8 time Iy. Trip
is annunciated with “SRT Trp”.

Note: The start-up monitor operates independent on
the thermal overload protection. Thus, it is possible
that the overload protection may trip before the start-
up time monitor does, dependent on the set param-
eters. If necessary, the overload protection may be
switched off before testing the start-up time monitor.
But do not forget to switch in on again after the tests,
when it is to be used.
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6.6.8 Testing the auto-reclose functions (if fitted)

The internal AR function can be tested provided it is
fitted in the relay, configured in address block 00 as
AR = EXIST (refer to Section 5.4.2) and switched to
AR = ON (address block 34).

The binary input “circuit breaker ready” must be sim-
ulated should it be assigned to the corresponding
input function (FNo 2734 “>ARblcCl”, i.e. block
closing command, refer also to Section 5.5.2).

Depending of the selected AR program, a short cir-
cuit should be simulated for each of the desired
auto-reclose shots, each time once with successful
and once with unsuccessful AR. Check the proper

6.6.9 Testing the trip circuit supervision

The trip circuit supervision function can only be
tested if it has been configured in address block 00
(contrary to the state of delivery) with 2 Bl (with 2
binary inputs) or bypass—R (with one binary input,
the second is by-passed by a resistor). Furthesrmare,
it must be switched ON in address block 39(CIRsup
= ON), and the associated binary input(s) must be
marshalled for this purpose (refer to Sectioms.5.2).

6.6.9.1 Trip circuit supervision with two binary

inputs

In accordance with the task'ef thistoperation mode
of the trip circuit supervision, the trip circuit is as-
sumed to be disturbed when none of the two binary
inputs is energized. (refepalséto Section 4.7.1). This
condition canngt occur steadily, i.e. over a certain
time, as long as thegtripreircuit is operating correcily.
It can only ogcur fer a'short time during the operation
of the circuibbregakerdTherefore, alarm is given, if this
condition lastsfer @time which corresponds to three
measurement repetitions.

Energize the'binary inputs one after the other: the
fault indication disappears as long as one binary in-
put.issepergized and reappears a short time after
bethtinputs are de-energized.

reaction of the relay according to the set AR pro-
grams.

Note that each new test can begin only%after the
previous test has completely terminated; otherwise
an auto-reclosure cannot result: apnunciation
“AR 1 pg” (auto-reclosure in progress, FNo 2801,
not allocated at delivery) mustgnot be present or
must be annunciated “Going”.

Ifthe circuit breaker is not ready and this is indicated
to the relay as described above, a reclose attempt
must not result.

When Both control voltages are switched off, the an-
nunciation “CIR int” (i.e. trip circuit interrupted,
net allocated at delivery) appears after 400 ms to
700 ms.

6.6.9.2 Trip circuit supervision with one binary
input

In accordance with the task of this operation mode
of the trip circuit supervision, the trip circuit is as-
sumed to be disturbed when the binary input is not
energized. (refer also to Section 4.7.2). This condi-
tion cannot occur steadily, i.e. over a certain time, as
long as the trip circuit is operating correctly. It can
only occur for a short time during which the trip relay
of the protection device is closed. Therefore, alarm
is given, if this condition lasts for a time which should
be longer than the duration of a trip command of the
device.

Energize the binary input: the fault indication disap-
pears.

When the control voltage is switched off, the annun-
ciation “CIR int” (not allocated at delivery) ap-
pears after 60 s to 90 s.
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current transformers. For test-
ing with primary values the protected object must be
energized.

/_v\ 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 circuit checks

Connections to current transformers are checked
with primary values. For this purpose a load current
of at least 10 % of the rated current is necessary.

Currents can be read off on the display in the front or
viathe operating interface in block 84 and compared
with the actual measured values (refer also to Sec-
tion 6.4.4). If substantial deviations occur, then the
current transformer connections are incorrect

/\\ DANGER!

Secondary connections of theycurrent
transformers must be, short-circuited
before any current leadstotherelay are
interrupted!

No further tests are required for overcurrent time
protection; these fupetions,have been tested under
6.6.2 t0 6.6.4. Forschecking the trip circuits at least
one circuit breakenlive triphould be performed (re-
fer to Section 6.7.4).

6.7.2 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>> bk” and/or
further blocking inputs. When delivered.frem factory,
binary input Bl 2 has been assigned tothisfunction.

Reverse interlocking can be usedify‘normally open
mode”, i.e. the I>> stagge is(blocked when the
binary input “>I>> bk” is energized, or “normally
closed” mode, i.e. the |>% stage is blocked when
the binary input “>I>»"bk” isde-energized. The fol-
lowing procedure is%alid for “normally open mode”
as preset by the faetory:

The protectionyrelayson the incoming feeder and
those on all outgeing circuits must be in operation.
At first the auxiliary voltage for reverse interlocking
should,not'be switched on.

Applyha test current which makes pick-up the 1> >
stage aswell as the I> or |, stage. Because of the
absence of the blocking signal the relay trips after
they(short) delay time TI>>.

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!

Now switch on the d.c. voltage for the reverse inter-
locking. The test as described above is repeated,
with the same result.

Simulate a pick-up on each protective 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 T1>
(0.5 s) or according to Tlp (0.5 s).

If applicable repeat test for the earth current stages.

These tests have simultaneously proved that the wir-
ing between the protection relays is correct.

136

C53000-G1176—-C106



7SJ600 V3

Operating instructions

6.7.3 Testing the user definable logic functions

The operation of the user definable logic functions is
widely dependent of the application. The input con-
dition have to be produced in accordance with the
intended function, and the output conditions must
be checked.

When measuring the delay times, it must be noted
that the set time (pick-up and/or drop-offys@elaysdo
not include the inherent time of the input and qutput
modaules; these are additional.

6.7.4 Testing the switching conditions of binary inputs and outputs

The relay contains a test routine which interrogates
the positions of the binary inputs and outputs and in-
dicates them on the display.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
sothat the block “ADDITION FUNCTION” (additional
functions) is displayed. Change to the second oper-
ation level by the key P: “DATE/TIME” is displayed.

Key V is pressed4o scroll to the test blocks.

When the relay is operated from a personal comput-
er by means,ofthe protection data processing pro-
gram DIGSI®, the test items are identified by a four-
digit@address number. In the following clarifications,
this number is indicated at the beginning of the ex-
planations in brackets.

TEST
PAN
AIDS D

[4000]
Beginhing of the block “Tests and commissioning aids”

Change over with key P to the next opefatién levVel which shows the heading of the input/output conditions.
Page to the next operation level by the'key P to gain access to the individual tests.

d I/0 S T,A4 D

q BI -3 T/IAT E

[4100]
Beginning of the block “Input/output status”

[4101]
Block “Status of the binary inputs”

Pressing the enter key E causes the relay to display the the question whether the states of the binary inputs
shall be checked. Press the “Yes”-key Y/J to confirm, or the “No”-key N to abort. With the key V the next test

itemycan be selected.
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Pressing the “Yes”-key Y/J makes the relay display the
states of the binary inputs (Bl). Each energized input is
marked by its number, inputs which are not energized are
marked with a —:

Yes/No? Y/J

1: Bl 1 is energized (control voltage present)
2: Bl 2 is energized (control voltage present)
3: Bl 3 is energized (control voltage present)
—: Bl is not energized (control voltage absent)

BI STAT
1

2 - The illustrated example shows that the binafy inputs Bl 1
and Bl 2 are energized, and binary input BL,3fis not ener-
| | gized.

Indication for BI1, BI2, BI3

Press the key V to change to the conditions of the signal relays and trip relays:

RE-STAT [4102]
VAN E Block “Status of the outputirelays”

Pressing the enter Key'E causes the relay to display the the

question whether the'states of the binary outputs (relays)

Yes /No? Y/J shall be checkedyPressithe “Yes”-key Y/dJ to confirm, or the
/ “No”-key N toyabort:

Pressing the\‘Yes”-key Y/J makes the relay display the
states ofgthe output relays (RE). The letter “S” indicates
“Signal felay”" W T” indicates “Trip relay”. Each energized
outputis marked by its number, outputs which are not ener-
dizedare marked with a —:

E-STAT <7 Tsighal (S) or trip (T) relay 1 is energized

51 - T-2 2: signal (S) or trip (T) relay 2 is energized
—usignal (S) or trip (T) relay is not energized

| | The illustrated example shows that the signal relay 1 is en-
Indication for ergized, signalrelay 2 is not energized, trip relay 1 is not en-
signal relay 1 and 2 ergized, trip relay 2 is energized.

Indication for
trip relay 1 and 2

Press the key V to change tofthe conditions of the LED indicators:
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[4103]

L ED
- E Block “Status of LED indicators”

STATUS

Pressing the enter key E causes the relay to display the the
question whether the states of the LED indicators (LED)

Y/J shall be checked. Press the “Yes”-key Y/J to confikm, ar the
“No”-key N to abort.

Yes/No?

Pressing the “Yes”’-key Y/J makes the relay display the
states of the LEDs. Each energized LED is marked by its
number, LEDs which are not energizedqare marked with a

1: LED 1 is energized
2: LED 2 is energized
3: LED 3 is energized
4: LED 4 is energized
—: LED is not energized

The illustrated example shows that the LED 1 is energized,
LED 2 is not energized;\kED 3 is not energized, LED 4 is en-

Indication for ergized.

LED1, LED2, LEDS3, LED4

6.7.5 Testing the control commands

If the circuit breaker is to be controlled viathe control
functions of the device this control Tacility must be
checked.

Before control operations_areycarried out, it must
have been ensured that §witching is allowed under
the actual operating conditions of the plant. If neces-
sary, the circuit breaker’must be isolated at both
sides.

The circuit breaker is €losed and tripped using the
device’s froni,panelfas described in Section 6.5.2.

If the circuit breaker does not respond to the control
commands, check that the control functions are allo-
cated to the respective output relays that control the
breaker (FNo 4640 and 4641), during marshalling
(Section 5.5.5).

If the breaker is to be controlled via the serial inter-
face, this must be checked, too.

Blocking the control facility by energizing the re-
spective blocking input (FNo 4632) must be
checked as well, if used.
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6.7.6 Tripping test including circuit breaker

Overcurrent time protection 7SJ600 allows simple
checking of the tripping circuit and the circuit break-
er. For this, the circuit breaker can be tripped by initi-
ation from the operator keyboard or via the operator
interface. If the internal auto-reclose system is acti-
vated, a trip-close test cycle is also possible.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
sothat the block “ADDITION FUNCTION” (additional
functions) is displayed. Change to the second oper-
ation level by the key P: “DATE/TIME” is displayed.
Key V is pressed until the display shows the test
block “CB-TEST".

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, the test items are identified by a four-
digit address number. In the following clarifications,
this number is indicated at the beginning of the ex-
planations in brackets.

6.7.6.1 TRIP-CLOSE test cycle

Prerequisite for the start of a trip-close test cycle i§
that the integrated auto-reclose function be pro-
grammed as EXIST (address block 00) and switched
on (address block 34).

A TRIP-CLOSE test cycle is also possible with an ex-
ternal auto-reclose system. Since in this case, hoW-
ever, 7SJ600 only gives the tripping command, the
procedure shall be followed as described in Sectioh
6.7.6.2.

If the circuit breaker auxiliary contagis advise the
relay, through a binary input, of the circtit breaker
position, the test cycle can only bestarted when the
circuit breaker is closed. This additional security fea-
ture should not be omitted.

/,\ DANGER!

A successfully started test cycle will
lead toclosingvof the circuit breaker!

The individual test itém is reached with the key D in
the nextieperation‘level.

Prerequisitestfor the start of test are that no protec-
tive functionfault detector has picked up and that
the,conditions for reclose (e.g. AR not blocked) are
fulfilled., Codeword input is necessary. The circuit
breaker test feature must have been allocated to the
trip relay during marshalling.

The relay displays the test sequence in the second
display line.

CB-TEST

A D
TRP -C (0]
CB-TBHES T

2 E
TR BI- C'L O7?

[4300]
Block “Test of circuit breaker — Trip-Close-Cycle”

[4304]

After confirmation with the enter key E the relay requests for
codeword input. After correct codeword input, repeat con-
firmation with the enter key E. The relay checks whether

breaker test is permitted or one of the following obstacles
is detected:

— a circuit breaker test is already running
— a system fault is in progress

CB OPEN!! — the breaker signals via a binary input that it is open
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If none of the above mentioned reasons to refuse is present, the test is started. The following messages may

occur during the test:

ABORTETD

UNSUCC.

EXECUTE D

C B n.opn

— circuit breaker test is aborted

— circuit breaker test has been unsuccessful; breaker has
not opened

— circuit breaker test executed

— breaker is not open (before reclosing)

6.7.6.2 Live tripping of the circuit breaker

To check the tripping circuits, the circuit breaker can
be tripped by 7SJ600 independently on 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 wherithe €ircuit
breaker is closed. This additional security feature
should not be omitted when an externaljauto-re-
close relay is present.

The individual test item is reached with the key D in
the next operation level.

/N “DANGER!

A successfully started test cycle may
lead to closing of the circuit breaker if an
external auto-reclosure relay is used!

A prerequisite for starting the test is that no protec-
tion function of the relay be picked up. Codeword in-
put is necessary. The circuit breaker test feature
must have been allocated to the trip relay during
marshalling.

The relay displays the test sequence in the second
display line.

C B - T E_S\T
A
T I P D
B -TE T
A€ S E
T I P ?

[4400]
Block “Test of circuit breaker — Trip test”

[4404]

After confirmation with the enter key E the relay requests for
codeword input. After correct codeword input, repeat con-
firmation with the enter key E. The relay checks whether

breaker test is permitted or one of the above mentioned ob-
stacles is detected

If none of the reasons to refuse is present, the test is started.
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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 and ancillary functions
have been programmed in the configuration param-
eters (address blocks 00 and 01, refer Section 5.4)
and all desired protection functions have been
switched ON.

Stored indications on the front plate should be reset
by pressing the key “N” on the front so that from then
on only real faults are indicated. During pushing the
RESET button, the LEDs on the front will light up (ex-
cept the “Blocked”-LED); thus, a LED test is per-
formed at the same time.

Check that the module is properly inserted anO
fixed. The green LED must be on on the front; t d

LED must not be on.

All terminal screws — even those not in use — must
be tightened. 4

If a test switch is available, the hi%be in the
operating position.

The overcurrent time protecti@ is now ready
for operation. 0
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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.

As the protection is almost completely self-moni-
tored, hardware and software faults are automatical-
ly annunciated. This ensures the high availability of
the relay and allows a more corrective rather than
preventive maintenance strategy. Tests at short in-
tervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault” (when marshalled).

Recognized software faults cause the processor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. If the fault is
still present after three restart attempts the protec-
tive system will switch itself out of service 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 and indications given byithe
relay can be individually and in chronolegical, se-
quence read off as operational annunciationsiunder
the address block 81, for defect diagnosis_(refer to
Section 6.4.2).

71 Routine checks

Routine checks of charaeteristics or pick-up values
are not necessary as\they form part of the continu-
ously supervised firmware programs. The planned
maintenange intervals» for checking and mainte-
nance of theyplant caf be used to perform operation-
al testing of theyprotection equipment. This mainte-
nance serves mainly for checking the interfaces of
the unit, i.e. the coupling with the plant. The follow-
ing procedure is recommended:

— Read:out of operational values (address block
84),and comparison with the actual values for
checking the analog interfaces.

> Simulation of an internal short-circuit with 4 x Iy for
checking the analog input at high currents.

/_v\ Warning

Hazardous voltages can be present on
all circuits and components connected
with the supply voltage or with the meas-
uring and test quaptities!

A Caution!

Test currents larger than 4 times |y may
overload andidamage the relay if applied
continuously/(refer to Section 3.1.1 for
overloadycapability). 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.

772 Fault tracing

If the protective device indicates a defect, the follow-
ing procedure is suggested:

If none of the LEDs on the front plate of the module is
on, then check:

— Has the module been properly pushed in and
locked?

— Is the auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
to the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini-fuse in the power supply section
blown (see Figure 7.1)? If appropriate, replace the
fuse according to Section 7.2.1.

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 d.c. auxiliary voltage off and on again. This, how-
ever, results in loss of fault data and messages and,
if a parameterizing process has not yet been com-
pleted, the last parameters are not stored. Addition-
ally, date and time must be set again (refer to Section
6.5.1).
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7.2.1 Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (slow) and code let-
ters are correct. (Figure 7.1).

— Prepare area of work: provide a surface for the
module which is suited to electrostatically endan-
gered components (EEC).

— Slip away the covers at top and bottom of the
housing in order to gain access to the two fixing
screws of the module. Unscrew these screws.

A Warning

Hazardous voltages can be present in
the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

— Pull out the module by taking it at the front cover
and place it on a surface which is suited to electro-
statically endangered components (EEC);

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.

— Remove blown fuse from theshelder (Figure 7.1).
— Fit new fuse into the holder (Figtire 7.1).
— Insert draw-out module intefthe housing;

— Fix the module intothe housing by tightening the
two fixing screws,

— Reinsert the‘covers.

Switch onithe device again. If a power supply failure
is still signalled, a fault or short-circuit is present in
the internalypower supply. The device should be re-
turnedte the factory (see Chapter 8).

Mini-fuse of the power supply;
Slowa(T)
rated
at Unn/V value
24/48 Vdc 1,6/250G front side with fixing
screw
View upon the p.c.b. after re- 60/110/125 Vdc 1,0/250 G
moval of the module from the
housing; 220/250 Vdc 1,0/250 G \
top of the left corner
115/230 Vac 1,0/250 G \ %
I_I [D.052/0 L] CLA cig L
5 052/9' 1L %]
H . —

S

Figure,7.1 Mini-fuse of the power supply
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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 multilayer
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 packag-
ing for return. If alternative packing is used, this must
provide the degree of protection against mechanical
shock, as laid down in IEC 60255—21—1 class 2 and
IEC 60255—21-2 class 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 can be presentiin,the
device even after disconnectiop ofithe sup-
ply voltage or after removal of the module
from the housing (storage€apagcitors)!

A Caution!

Electrostatic dischargés via the component
connections, the“RCB tracks or the con-
necting pins of ¢ghe modules must be
avoidedyunder all’' circumstances by pre-
viously touehing an earthed metal surface.
This applies equally for the replacement of
removable gomponents, such as EPROM
or EEPR@OM chips. For transport and re-
turning of individual modules electrostatic
protective packing material must be used.

Cemponents and modules are not endangered as
longyas they are installed within the relay.

Should it become necessary to exchange any de-
vice or module, the complete parameter assignment
should be repeated. Respective notes are contained
in Chapter 5 and 6.

9  Storage

Solid state protective relays shall be stored if*dry
and clean rooms. The limit temperature, range for
storage of the relays or associated spare“parts is
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 2F to 130 °F

The relative humidity must be within limits such that
neither condensation nor iée foums.

It is recommended to reducetthe storage tempera-
ture to the range +10Cte#35 °C (50 ‘Ft0 95 °F);
this prevents fromgarly‘ageing of the electrolytic ca-
pacitors which are centained in the power supply.

For very long Sterage periods, it is recommended
that the relay should be connected to the auxiliary
voltage source for one or two days every other year,
in orderte regenerate the electrolytic capacitors.
The,same is'valid before the relay is finally installed.
In‘'extreme climatic conditions (tropics) pre-warming
weuldthus be achieved and condensation avoided.

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.
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B Current transformer circuits
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Table C.1 MenuU StrUCTUrE . ... e e O 152

Table C.2 Annunciations for LSA (according to IEC 60870—-5—-103) ............ % .......... 160

Table C.3 Annunciations for PC, LC-display, and binary inputs/outputs ... & ............. 160

Table C.4 Reference table for functional parameters ................ 0 ................... 163
Table C.5 Reference table for configuration parameters . . . . .. @Q ...................... 169

-

NOTE: The following tables list all data which are availa%the maximum complement of the device. Depen-
S

dent on the ordered model, only those data may b@ t which are valid for the individual version.

NOTE: The actual tables are attached to @ pDurchased relay.
L £ \< ’

L 4
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Menu Structure of 73J600

753600 753600
V3.20
—| PARAME . 00 CONF. 00 O/Cch
00 o/cdy
00 UNB.L
00 O/L
00 STRT

01 POWER
SYST.DAT

01 InSEC

01 T-TRP

01 T-CL

10 0/Cph

10 Tdyn

10 I>>>

10I>>>dy

10 I>>

C)O

<:E:, 4
o
Q
G

152
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— 10 I>>dy O
Mg @)

— 10 I>dy

— 10 TI>

-
o
G

10 CHAph

— 10 CHA

XS

0 11 o/C e

— 11 IE>>

\ - {11IE>>dy

11 TIE>>

S — 11 IE>

— 11 IE>dy
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11

TIE>

11

M.CLe

11

CHA e

11

TEp

11

CHA e

11

DE

11

IEp

—| 24 UNBAL
LOAD

24

TIZ2>>

7 THERM

27

O/L

OVERLOAD

\ |

27

k-FAC

27

T1-CON

27

f-1co

27

©6-ALM

OO

%0
o
o
O
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27 tL O

—|28 START 28 STRT
TIME SUP

— 28t strt

—— 281 strt

-
o
G

—|34 AR 34 AR

— 34 ARcnt

— 34 AR

34

34 T-BLM
DELAY 38T-Ancl

ANNUNC.
\ - 38T-Anc?
— 38T-Anc3
S — 38T-Anc4
—| 39CIRsup 39CIRsup
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60 MARSH

61 MARSH

BIN.INP

61 MARSH

BI 1

61BI1 1

61BI1 10

10
62 MARSH RSH 625161 1
SIG.REL
62S1G120
K 62 MARSH 62S1G2 1
SIG.RE 2
62S1G220
63 MARSH 63 MARSH 63LED1 1
LED IND LED 1
63LED120
63 MARSH 63LED2 1
LED 2
63LED220
63 MARSH 63LED3 1
LED 3
63LED320
63 MARSH 63LED4 1
LED 4
63LED420

O
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64CMD1 1

64CMD120

64 MARSH 64 MARSH
CMD.REL CMD.RE 1
64 MARSH
CMD.RE 2
65 AR 65AR MAR
MARSHALL START

72DEVICE

72FEEDER

72SUBSTA

72F-TYPE

72PC-INT

72 GAPS

72PCBAUD

72PARITY

64CMD2 1

65AR MAR

CL.BLOCK

65 ARCO1

65 ARC20

C53000—-G1176-C106
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|— 74 FAULT 74RECini
RECORDER
— 74 T-MAX O

— 74 T-PRE

74 T-POS \%

—|ANNUNC. 81 OPER.
ANNUNC.

—| 82 FAULT
ANNUNC.

\ 84 MEAS. ILl=
VALUES

— IL2=

— IL1=

— IL2=

— IL3=
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THETA =
t Trp =
t Trp =
t rel =
t rel =
ADDITION TIME DATE and
FUNCTION SETTING TIME
DATE
TEST
AIDS

o

I-STAT

%0
o
o
Y

RE-STAT

LED
STATUS
-TEST CB-TEST
RP-CLO TRP-CLO?
- O
CB-TEST CB-TEST
TRIP TRIP 7
ER CB
TROL OPEN?
CB
CLOSE?

MONITOR

C)O

C53000—-G1176-C106
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Annunciations 7SJ600 for LSA (according to IEC 60870-5-103) O
FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation

C/CG: Coming/Coming and Going annunciation

\Y : Annunciation with Value

M : Measurand PS

LSA No.- Number of annunciation for former LSA (DIN 19244)

according to IEC 60870-5-103: %
CA - Compatible Annunciation \

GI - Annunciation for General Interrogation

BT - Binary Trace for fault recordings

Typ - Function type (p: according to the configured "Fu ype'")
Inf - Information number

EC 60870-5-103
CA|GI|BT|Typ|Inf

Control

FNo. | Meaning direct.

4642 |Circulit breaker control from LSA
11|>User defined annunciation No 1
12 |[>User defined annunciation No 2
13[>User defined annunciation No 3
14 [>User defined annunciation No 4

501 |General fault detection of the device
511 |General trip of the device
602 |Current in phase L2 [%] =

4632 |>Block breaker control function

4640 |CLOSE command for breaker (control)

4641 |OPEN command for breaker (cont

AN

Annunciations 7SJ600 for PC, LC ay and binary inputs/outputs

101)105
27
28
29
30
84

CA|GI
CA|GI
CA|GI
CA|GI
CA|GI|BT
C |CcA BT 68
M |CA 144
CG GI 101| 32
C 101|120
C 101)121

's'o 'O ‘0 'C 'O 'O

g
FNo. - Function number of iation
Op/Ft Operation/Fault agnunéiation
C/CG: Coming/Cdmai and Going annunciation

M : Measurané&
I - can be marsha binary input

d
) - can be marsha@to binary output (LED, signal/trip relay)

H
O

Op|Ft

ocated
synchronization

et LED indicators
11|({>Annu.1 er defined annunciation
12 [>Annu.2 |[>User defined annunciation
13[>Annu.3 | >User defined annunciation CG
>User defined annunciation CG
Any protection operative CG
LED Reset C
Annunciations lost (buffer overflow) o
Annunciations for PC lost C
Fault annunciation buffer overflow C
Fault recording data deleted C
Fault in the power system Cc |C
Fault event with consecutive number C

CG

HHHHHHH

DS W
Q
@)
[cXoNoNoNoNoNoNONONORONONONONG)

160 C53000-G1176—-C106
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FNo. |Text Meaning Op|Ft|I]|O
356 [>mCLOSE |>Manual close CG I|O
501 |FT det General fault detection of device CG 0
511 |DEV.Trp |General trip of device C 0
521 IL1 Interrupted current: Phase L1 (I/In) C
522 |IL2 Interrupted current: Phase L2 (I/In) C
523(IL3 Interrupted current: Phase L3 (I/In) C
563 |CBA sup |CB alarm suppressed 0
601 |IL1= IL1 [%] =
602 |IL2= IL2 [%] =
603 |IL3= IL3 [%] =
651 |IL1= Current in phase IL1 =
652 |IL2= Current in phase IL2 =
653 |IL3= Current in phase IL3 =

1157|>CBclo >Circuit breaker closed CG I|O

1174 |CBtest Circuit breaker test in progress CG 0

1185 |CBtpTST |[Circuit breaker test: Trip 3pol CG 0

1188 [CBTwAR Circuit breaker test: Trip w. re@losure|CG 0

1501 (>0/L on [>Switch on thermal overload ection I|0

1502 |>0/Loff [>Switch off thermal overl ction I|0

1503 (>0/Lblk [>Block thermal overload p I|0

1511({0/L off [Thermal overload prot. is hed off |CG O

1512|0/L blk [Thermal overload prot i blocked |CG 0

1513|0/L act |[Thermal overload pro n is active CG 0

1516|0/L wrn |Thermal overload pro?§i~E'C mal warning|CG|CG 0

1518(0/L p/u [Thermal overload prot.: Rick-up CG|CG O

1521|0/L Trp |[Thermal overload pro tion trip C 0

1530 |THETA = |[Operating tempera M

1531|t Trp = |[O/L: estimated ti trip M

1532|t Trp = |[O/L: estimated ®im trip M

1533|t rel = [O/L: estimate me to release closing M

1534t rel = [0/L: estimat ime to release closing M

1701|>0/Cpon |[>Switch on otection phase I|O

1702 |>0/Cpof |[>Switch of protection phase I|O

1704 (>0/Cpbk [>Block over rent protection phases I|0

1711|>0/Ceon [>Switch rcurrent protection earth I|O

1712 |>0/Ceof [>Switc vercurrent protec. earth I|0

1714|>0/Cebk |>Bleckilovefcurrent protection earth I|O

1721 |>I>>blk |>Ovefieu t protection: blockstage I>>|CG I|O

1722 |>I> blk [>Oyerc ent protection: block stage I>|CG I|O

1723 |>Ip blk v urrent protection: blockstage Ip |CG I|O

1724 |>IE>>bk rcurrent protec.: blockstage IE>> CG I|O

>IE> bk urrent protection: blockstage IE>|CG I|O
rcurrent protection: blockstage IEp|CG I|O

O of overcurrent fault detec. level I|O
vercurrent prot. phase is switched off|CG o]
vercurrent prot. phase is blocked CG o]
Overcurrent prot. phase is active CG 0
0/C protection earth is switched off CG 0
0/C protection earth is blocked CG 0
O/C protection earth is active CG 0
0/C fault detection phase L1 0
0/C fault detection phase L2 0
0/C fault detection phase L3 0
0/C fault detection earth 0
0/C fault detection L1 only C 0
0/C fault detection L1-E C 0
0/C fault detection L2 only C 0
0/C fault detection L2-E C 0
0/C fault detection L1-L2 C 0
0/C fault detection L1-L2-E C 0
0/C fault detection L3 only C 0
0/C fault detection L3E C 0

C53000—-G1176-C106
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FNo. |Text Meaning Op|Ft|I]|O
1779 |FD L13 0/C fault detection L1-L3 C 0
1780 (FD L13E |[O0/C fault detection L1-L3-E C 0
1781 |FD L23 0/C fault detection L2-L3 C 0
1782 |FD L23E |[0/C fault detection L2-L3-E C 0
1783 |FD L123 |[0/C fault detection L1-L2-L3 C 0
1784 |FDL123E [0O/C fault detection L1-L2-L3-E C 0
1785|FD E 0/C fault detection E only C 0
1800 |FD I>> 0/C fault detection stage I>> CG O
1805(Trp I>> [0O/C protection I>> phase trip C h‘
1810|FD I> 0/C fault detection stage I> CG ©
1815(Trip I> [0O/C protection I> phase trip C 0
1820|FD 1Ip 0/C fault detection Ip C’
1825|Trip Ip |[O/C protection Ip phase trip )
1831 (FD IE>> [0/C fault detection IE>> earth 0
1833 |TrpIE>> [0/C protection IE>> earth trip 0
1834 (FD IE> 0/C fault detection IE> earth 0
1836 (Trp IE> [0O/C protection IE> earth trip 0
1837|FD IEp 0/C fault detection IEp earth 0
1839 |Trp IEp [O/C protection IEp earth trip " 0
1850 (FD dyn 0/C prot. : dynamic Parameters a 0
2701 |>AR on >AR: Switch on auto-reclose functi I|O
2702 |>AR off |>AR: Switch off auto-reclose i I|O
2732 |>AR St. |>AR: Start external CG|CG|I|O
2733 |>ARblSt |>AR: External Blocking of Stg,‘!~' CG|CG|I|O
2734 |>ARb1C1 |>AR: External Blocking of r o e CG|CG|I|O
2736 |AR act. |AR: Auto reclosure is active CG 0
2781 |AR off AR: Auto-reclose is switc e CG 0
2801 |AR 1 pg |AR: Auto-reclose in prog CG 0
2851 |AR ClCm |AR: Close command fr t close CG 0
2863 |AR dTrp |AR: Definitive trip CG 0
2872 |AR Strt |AR: Start CG o
2873 |AR blSt |AR: blocked CG 0
2874 |AR blCl |AR: Reclosure blo CG o)
2875|AR blMC |AR: Blocked by m ose CG o)
2876 |AR DT AR: Dead time Cc |C O
4632 |>SWblo. [>Switching au i ion: blocked I|{o
4640|Q0 Clo. Control-Clgse-€o nd CB-QO0 o )
4641|Q0 Trp. |[Control-Tri d CB-QO0 o 0
5143|>I2 blk |>Block unbglan@ed load protection I|O
5144 |>revPhR |>Revers se rotation CG I|{O
5151 |12 off Unbalanc 1o prot. is switched off CG 0
5152 |I2 blk Unbala d ad protection is blocked CG 0
5153|I2 act Unbalancedjlload protection is active CG 0
5159 |FD I2>> |Unba load: Fault detec. I2>> CG 0
5165(FD I2> Fau tection neg. seqg. I (I2>) CG )
5170 |Trp I2 g eg. I. (I2) prot.: Trip C o)
6757 [ TrpI>>>40 tection I>>> phase trip CG 0
6758 (>I>>> i . high set prot.: Block stage I>>>|CG I|O
6801 |>SRT ting time supervision: Block stage I|O
6811 |SRT of ervision of starting time off CG 0
6812 [SRT blk pervision of starting time blocked CG 0
6813 |SRT act |[Supervision of starting time active CG 0
6821 [SRT Trg' Supervision of starting time trip CG|C 0
6851 [>8UP bk [>Blocking trip circuit supervision I|O
Rel |>Trip circuit supervision: Trip relay CG I|O

ux >Trip circuit supervision: CB aux. CG I|(O

P off |Trip circuit supervision off CG o)

blk |[Trip circuit supervision blocked CG 0

SUP act |[Trip circuit supervision active CG 0
SUPnoBI |TC superv. blocked: BI not marshalled CG o]

CIR int |[Trip circuit interrupted CG @)

162
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Reference Table for Functional Parameters 75J600 O
PARAME. - PARAMETER SETTINGS

00 CONF. - SCOPE OF FUNCTIONS 0

00 O/Cch
def TIME
I>>> I>>
IEC inv.
ANSI inv
IEC O/C
ANSI O/C
nonkEXIST

00 O/cCdy
nonkEXIST
EXIST

00 UNB.L
nonkEXIST
EXIST

00 O/L
nonkEXIST
pre LOAD
no prelD

00 STRT
nonkEXIST
EXIST

00 AR
nonkEXIST
EXIST

00CIRsup
nonEXIST
with 2BI 4
bypass-R

01 POWER 50
01 FR
5
6 z
0cC
I

01 InPRI
P min. 10
max. 50000

01 InSEC
1A
5A

01 T-TRP
min. 0.01
max. 32.00

— — e e e —

—

——

—

[

[ ST S ST T S

]

[
()]
]

Characteristic of O/C protection P
Definite time
I>>> I>>

Inverse time %
ANSI inv
IEC 0/C
ANSI O/C

Non-existent

temporary pick-up val change over (0O/C-st.)
Non-existent
Existent

Unbalanced load ection
Non-existent
Existent

Thermal protection
Non-exi

With mem

Withou e

Supe i of startup time
Non nt
[ ] t
ernal auto-reclose function
[ N existent
istent

rip circuit supervision
on-existent

No resist., 2 BI

bypass resistor,1l BI

>

——

——

——

—

—

—

POWER SYSTEM DATA

Rated system frequency
fN 50 Hz
fN 60 Hz

Connection of CT2
IL2
IE

Primary rated current
A

Secondary rated current
1A
5A

Minimum trip command duration
s

C53000—-G1176-C106
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01 T-CL Maximum close command duration
min. 0.01 s O

max. 60.00 —_— :

10 O0/C PHASE - O/C PROTECTION PHASE FAULTS

10 O/Cph 0/C protection for phase faults ¢
ON [ ] on
OFF [ 1 off

10 Tdyn Duration of temporary pick-up va\)
min. 0.1 s
max. 10000.0 ——

10 I>>> Pick-up value of the high-s inst. stage I>>>
min. 0.3 I/In
max. 12.5/oo [ Q

10I>>>dy Pick-up val. of high-s i stage I>>> (dyn)
min. 0.3 I/In
max. 12.5/e _

10 I>> Pick-up value o I>>
min. 0.1 I/In
max. 25.0/e —_—

10 I>>dy Pick-up value&che high-set stage I>> (dyn)
min. 0.1 I/In

max. 25.0/e _

10 TI>> Trip

min. 0.00 S
max. 60.00 ~ —— \
10 1> P'@ alue of the overcurrent stage I>
. I

1
min. 0.1 /
max. 25.0/ —Q
L 4
10 I>dy -up value of the 0/C stage I> (dyn)
min. 0.1 \In

10 TI> Trip time delay of the overcurrent stage I>
min. 0.00 s
max. 60.

0
10 REPpi\ Measurement repetition
NO [ ]

no
Y [ ] yes
10 CHA Characteristic of the 0/C stage Ip
inver [ ] Normal inverse
short in [ ] Very inverse
extr.inv [ ] Extremely inverse
long inv [ ] long inverse
never [ 1 Never
0 Tp Trip time delay inverse time O/C stage Ip
min. 0.05 s
max. 3.20 _—
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10

10

10

10

CHAph
inverse
short in
long inv
mode inv
very inv
extr inv
def inv
IsgaredT
never

D
min. 0.5
max. 15.0

Ip
min. O.
max. 4
Ip dy

min. O.
max. 4.

o

10CALCph

noHARMON
HARMONIC

10M.CLph

I>>undel
I>undela
Ip undel
INEFFECT

el R e N N N K|

— e

[ S S (T (S I ST S S '

[ S S WY

Characteristic of the 0/C stage Ip
Inverse

Short inverse

Long inverse

Moderately inverse

Very inverse 0
Extremely inverse

Definite inverse ®
I-squared-t

Never %
Delayfactor of inverse phase\ protec.
S

Pick-up value inverse time stage Ip

I/In

Pick-up value inverseWime O/C stage Ip

I/In

RMS format for se time O/C protection
Without ha i
With harmoni

&

Manual c

I>> undel d
I> und e
Ip un

I C

(dyn)

11 0/C EARTH - O/C PROT \ ARTH FAULTS

11

11

11IE>>dy

11

0/C e
ON
OFF V'S

TE>>
min. O

e ()
max@OO/‘>°
;’hiin

rn .

min. 0.05
max. 25.00/e
IE>dy

min. 0.05
max. 25.00/e
TIE>

min. 0.00
max. 60.00

[

]
]

max. 25?%\—

protection for earth faults
off
Pick-up value of the high-set stage IE>>
I/In

Pick-up value of high-set E/F stage IE>>
I/In

(dyn)

Trip time delay of the high-set stage IE>>
s

Pick-up value of the overcurrent stage IE>
I/In

Pick-up value of def. time E/F stage IE>

I/In

(dyn)

Trip time delay of the overcurrent stage IE>
s

C53000—-G1176-C106
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11

11

11

11

M.CLe
NO
YES

CHA e
inverse
short in
extr.inv
long inv
never

TEp
min. O.
max. 3.

CHA e
inverse
short in
long inv
mode inv
very inv
extr inv

def inv
IsgaredT
never
11 DE
min. 0.5
max. 15.0
11 IEp
min. 0.05
max. 4.00
11IEpdy
min. 0.05
max. 4.00
11CALC e
noHARMON
HARMONIC
11 M.CLe
IE>>unde
IE>undel
IEp unde
INEFFECT
24 UNBA (0] -
24 UN
ON
OFF
4 1257
min. 8
ax. 80
4 TI2>
min. 0.00
max. 60.00

— e e
[ S S '

— e e e
[ I W SR (S I ST S ST S '

b
[

&
&)

Measurement repetition
no
yes

OO

L 4

Characteristic of the 0/C stage IEp
Normal inverse

Very inverse

Extremely inverse

long inverse

Never

Trip time delay inverse time 0/C \@Lp
s
Characteristic of the 0/C st@l

Inverse

Short inverse
Long inverse
e earth-current protec.

Moderately inverse
Very inverse
Extremely inverse
Definite inverse
I-squared-t

Never

Delayfactor of ve
S “;~.
Pick-up va erse time O/C stage IEp
I/In Q

Pick ue inverse time E/F stage IEp (dyn)
I/1I
mat for inverse time O/C protection
ithout harmonics
harmonics

Manual close
IE>> undelayed
Ie> undelayed
IEp undelayed
Ineffective

——
—

NBALANCED LOAD PROTECTION

State of the unbalanced load protection
on
off

Pick-up value of neg.

%

seq. I low-set stagel2>

Trip delay of neg.
s

seq. I low-set stage TI2>
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24 I2>> Pick-up value for high current stage
min. 8 %
max. 80 —_—
24 TI2>> Trip time delay for high current stago
min. 0.00 s
max. 60.00 _—
4

27 THERM OVERLOAD - THERMAL OVERLOAD PROTECTION %
27 O/L State of thermal overload q~~!\ption

ON [ on

OFF [ off

—

27 k-FAC K-factor for thermal erldad protection
min. 0.40
max. 2.00 — Q
27 1-CON Time constant f e¥mal overload protection
min. 1.0 min
max. 999.9 _—
27 f-tco Multipli ime constant at standstill

min. 1.00
max. 10.00 e

27 ©-ALM Thermal%fning stage
min. 50 3
max. 99 _—
27 tL Qsetting for I-squared-t overload stage

min.

1.
max. 120.0 \
27 IL ick-up value for I-squared-t overload stage
min. 0.4 /In
max. 4.0
L 4
28 START TI - STARTING-TIME SUPERVISION

28 STRT Supervision of starting time
ON [ 1 on
OF [ 1 off

2\t permissible starting time
in. 1.0 s
ma 360.0 E—

trt permissible starting current
in. 0.4 I/In
max. 20.0 E—
.28I> blk Block of the I>/Ip stages during start-up
NO [ 1 no
YES [ 1 yes
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34 AR - AUTO-RECLOSE FUNCTION

34 AR

ON

OFF
34 ARcnt

min. 1

max. 9
34 AR T1

min. 0.05

max. 1800.00
34 AR T2

min. 0.05

max. 1800.00
34 AR T3

min. 0.05

max. 1800.00
34 AR T4

min. 0.05

max. 1800.00
34 T-REC

min. 0.05

max. 320.00
34 T-1LOC

min. 0.05

max. 320.00
34 T-BLM

min. 0.50

max. 320.00

Auto-reclose function
[ 1 on
[ 1 off

Number of shots

Dead time for 1st shot

Dead time for 4th m)t
s
Reclaim time a ccessful AR

Lock-out ti
s

BloN ration with manual close
s

er unsuccessful AR

38 DELAY ANNUNC. - ANN

38T-Ancl
min. 0.00

min. 0.0

38T-Anc4
mi 0.00
mag? 10.00/e

max.ﬂ‘k-:w
38T- 3

| NG

Dead time for 2nd shot

S 0
Dead time for 3rd shot Q

s

N DELAY TIMES

S

@
&lay time for 1st user defined annunciation
max. 10.00/0
38T-Ancz2

Delay time for 2nd user defined annunciation

Delay time for 3rd user defined annunciation

S

Delay time for 4th user defined annunciation

S

9 sup - TRIP CIRCUIT SUPERVISION

39CIRsup
ON
OFF

Trip circuit supervision
[ ] on
[ 1 off
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Reference Table for Configuration Parameters 7S5J600 O
60 MARSH - MARSHALLING ( ,
61 MARSH BIN.INP - MARSHALLING BINARY INPUTS
61 MARSH BI 1 - MARSHALLING OF BINARY INPUT 1 P
61BI1 1 BINARY INPUT 1 1st FUN@
61BI1 10 BINARY INPUT 1 10t \VION
61 MARSH BI 2 - MARSHALLING OF BINARY INRUT
61BI2 1 BINARY INPUI 2 t FUNCTION
61BI2 10 BINA INP, 10th FUNCTION
61 MARSH BI 3 - MARSHALLI ARY INPUT 3
61BI3 1 Q INPUT 3 1st FUNCTION
61BI3 10 %ARY INPUT 3 10th FUNCTION
62 MARSH SIG.REL - R LLING SIGNAL RELAYS
62 MARSH SIG. ARSHALLING OF SIGNAL RELAY 1
62SIG1 1 Signal RELAY 1 1st CONDITION
o o . ’
62S1I Signal RELAY 1 20th CONDITION
62 RSH SIG.RE 2 - MARSHALLING OF SIGNAL RELAY 2

IG2 1 Signal RELAY 2 1st CONDITION

< \:6ZSIG22O Signal RELAY 2 20th CONDITION

63 MARSH LED IND - MARSHALLING LED INDICATORS

¢ 63 MARSH LED 1 - MARSHALLING OF LED INDICATOR 1
63LED1 1 LED 1 1st CONDITION
63LED120 LED 1 20th CONDITION
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63 MARSH LED 2 - MARSHALLING

63LED2 1

63LED220

LED 2 1st CONDITION

LED 2 20th CONDITION

OF LED INDICATOR 2

C)O

63 MARSH LED 3 - MARSHALLING

63LED3 1

63LED320

LED 3 1st CONDITION

LED 3 20th CONDITION

OF LED INDICATOR 3

-
>

63 MARSH LED 4 - MARSHALLING

63LED4 1

63LED420

OF LED INDICATORQ

LED 4 1st CONDITIm

LED 4 20th CON

64 MARSH CMD.REL - MARSHALLING TRIP

64 MARSH CMD.RE 1 - MARSHALLING

64CMD1 1

64CMD120

64 MARSH CMD.RE 2
L
64CMD2 1

64CMD220

C D

%‘;;4
MAND RELAY 1

AY 1 1st CONDITION

X D RELAY 1 20th CONDITION

LING OF COMMAND RELAY 2

COMMAND RELAY 2 1lst CONDITION

\& COMMAND RELAY 2 20th CONDITION

O

65 AR MARSHA@ARSHALLING OF AUTORECLOSE INPUTS
65A N - MARSHALLING OF AUTORECLOSE START

RSO1

65 ARS20
¢

AUTORECLOSE START 1lst FUNCTION

AUTORECLOSE START 20th FUNCTION

5AR MAR ST.BLOCK - MARSHALLING OF AUTORECLOSE BLOCK

65 ARBO1

65 ARB20

AUTORECLOSE BLOC.

AUTORECLOSE BLOC.

1st FUNCTION

20th FUNCTION
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65AR MAR CL.BLOCK - MARSHALLING OF AR COMMAND BLOCK

65 ARCO1 AUTORECLOSE BLOC. COM. 1lst FUNC

65 ARC20 AUTORECLOSE BLOC. COM. 20th FU ON

71INT.OP - INTEGRATED OPERATION

4
71LANGUA Language %
ENGLISH English @

DEUTSCH German
FRANCAIS French
ESPANOL Spanish

— e
[E Y

72 INTER FACE - PC AND SYSTEM INTERFACES

72DEVICE Device addregss
min. 1
max. 254 _
72FEEDER Feeder S
min. 1
max. 254 —_ x
72SUBSTA i address

min.

Sub
1
max. 254
72F-TYPE nction type in accordance with VDEW/ZVEI
min. 1 \

max. 254
72PC-INT ata format for PC-interface
DIGSI V3 DIGSI V3
ASCII ASCII
IEC com. Q-~ ] IEC 60870 compatible

]
[ ] IEC 60870 extended

IEC ext&
72 GAPS Transmission gaps for PC-interface
min 0. s
maxi, 5. —_—
72P Transmission baud rate for PC-interface
0BAUD [ 1 9600 Baud
BD [ 1 19200 Baud
1200BAUD [ 1 1200 Baud
00BAUD [ 1 2400 Baud
800BAUD [ 1 4800 Baud
72PARITY Parity and stop-bits for PC-interface
P DIGSI V3 [ ] DIGSI V3
801 [ ] Odd parity,l stopbit
8N2 [ ] No parity,2 stopbits
8N1 [ ] No parity,1l stopbit
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74 FAULT RECORDER - FAULT RECORDINGS
74RECini Initiation of data storage O
RECbyFT [ 1 Storage by fault det
RECbyTP [ ] Storage by trip
SRTwitTP [ ] Start with trip
74 T-MAX Maximum time period of a fault recording PN

min. 0.30 s
max. 5.00 E—

74 T-PRE Pre-trigger time for fault recor @
min. 0.05 s
max. 0.50 —_—

74 T-POS Post-fault time for fault re ng

min. 0.05 s
0

max. .50 E— Q
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. PTD PA D DM

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
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