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Indication of Conformity

This product complies with the directive of the Council of the European Communities,on the approximation of
the laws of the Member States relating to electromagnetic compatibility (EMC Geuncil Directive 89/336/EEC)
and concerning electrical equipment for application within specified voltagg limits (Cow-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 61000—-6—-2 and EN 61000 —6-4 (for EMC directive) and the standards
EN 602556 (for low-voltage directive) by Siemens AG.

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

The device is designed in accordance with the internatiénal standards of IEC 60255 and the German specifica-
tions VDE 0435.

Further applicable standards: ANSI/IEEE C37,905,C37%90.1, and C37.90.2.

This product is UL-certified with the values,specified in the technical data.
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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,D, 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

(“7SJ602”) and the version of the implemented firm-
ware (e.g. “V3.517).

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 followind¥eysin sequence: [ [=] ] =]
EE [*]|. The digplay.shows the new rated frequency
60 Hz. Confirfyagain with E.

Presgitwice the Key { to return to the first operation
level.

+ PAN -
4|l E|l D
7457336 0
Mo ~ N ¥3 .51
FESET Press V key
press D key g G AME . “D"OO CONF .
press V key <
01 POWER o1 FREQ
press D key: SYST.DATl’D' 21 rx ||
press +key .
pressr= key. M
press + key N
press ‘=wkey —
pressiE key E
press'E key E
press + key m
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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Introduction

1 Introduction

1.1 Application

The relay SIPROTEC 7SJ602 is used as definite time
overcurrent protection and/or inverse time overcur-
rent protection for overhead lines, cables, trans-
formers, and motors in high voltage distribution sys-
tems with infeed from one single end or radial feed-
ers or open ring feeders. It is also used as back-up
protection for comparison protection such as line,
transformer, generator, motor, and busbar unit pro-
tection.

Functions for monitoring and protection of motors
are included, like thermal overload and unbalanced
load protection as well as start-up time and under-
current monitoring and restart inhibit. An externally
connected RTD-box can include the temperature
measured by up to 6 RTDs (resistance temperature
detectors) in the protected object which can be su-
pervised and signalled by the device.

For use on overhead lines, a model with integrated
auto-reclosure function is available which allows up
to nine auto-reclosure attempts. On cables, the
overload protection can be used.

The circuit breaker failure protection moniters the re-
sponse of the breaker and issues trip commandsto
the adjacent breakers in case the local breaker fails.

Throughout a fault in the network the'magnitudes of
the instantaneous values are stored,for a period of
max. 5 seconds and are availableyfor'subsequent
fault analysis. The serial operator interface allows for
comfortable and clear evaluation“ef the fault history
including fault recording aswellkas comfortable op-
eration of the relay, by means of a personal comput-
er with appropriate gjprograms. This interface is
suited for communicationfvia a modem link.

The relay cambe equipped with a serial system inter-
face. Therg arefoptional models with a SIPROTEC
communication madule for RS232, RS485, or opti-
cal fibre connections. Different transmission proto-
cols are available: according to IEC 60870—-5-103
or Profibus BP or Modbus RTU/ASCII, dependent
on the ordered version.

Continuous monitoring of the hardware and soft-
wareof the relay permits rapid annunciation of inter-
nal faults. This ensures the high reliability and avail-
ability of the device.

1.2 Features

The scope of functions depends on the ordered ver-
sion. The following functions may nat, be imple-
mented in the device all at the;,same time.

— Processor system with pewerful6-bit-microcon-
troller.

— Complete digital Measured value processing and
control from data acquisition and digitizing of the
measured valdes ‘upto the trip and close deci-
sions for the circuit breaker.

— Complete galvanic and reliable separation of the
internal processing circuits from the measure-
ment, centrol and supply circuits of the system,
Withy,analog input transducers, binary input and
output modules, and d.c./d.c. converter.

— Simple setting and operation using the integrated
operation panel or a connected personal comput-
er with menu-guided software, connected via the
front port.

— Storage of fault data, storage of instantaneous
values during a fault for fault recording.

— Continuous monitoring of the hardware and soft-
ware of the relay as well as supervision of the sum
of the four current inputs.

— Optional serial interface with a communication
module: RS232, RS485, or optical fibre. Trans-
mission protocols according to IEC 60870—-5—
103 or Profibus DP or Modbus RTU/ASCII, or con-
nection of a modem or RTD-box are possible.

— Circuit breaker control and measured value indi-
cation and transmission are possible, dependent
on the ordered version.

C53000-G1176-C125
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Time overcurrent protection
— Phase segregated overcurrent detection.

— Separate overcurrent detection in the residual
(earth) path.

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

— Selectable trip time characteristics: either definite
time lag or inverse time lag with a large number of
characteristics according to IEC or ANSI/IEEE.
Optional disk emulation for the reset process with
inverse time lag. Alternative Rl-characteristic or,
for earth faults, RD-characteristic.

— Each characteristic with an independent instanta-
neous or definite time 1>> stage; additional in-
stantaneous very high current stage 1>>> for
phase currents.

— Dynamic switch-over of sets of current thresholds
even during fault, via binary inputs.

High-sensitivity earth fault protection

— Highly sensitive earth current detection for recog-
nition of high-resistive earth faults in solidly or low-
resistant earthed systems, or for detection /of
earth faults in isolated or arc-compensated sys-
tems.

— Selectable tripping time charactgristics;, either
definite time lag or inverse timedagwith a large
number of characteristics according,to IEC or
ANSI/IEEE. Optional disk emulatian for the reset
process with inverse time_laghAlternative RI- or
RD-characteristic.

— Additional independent instantaneous or definite
time lag Igg> >{stage.

— Optional sensitive direction discrimination.

— Optional displacément voltage detection with or
without trip.

Thermal overload protection

— Processing of the thermal current losses in
cables, power transformers and rotating mas-
chines.

— Optionally without or with total memory (thermal
replica of the current heat losses).

Circuit breaker failure protection

— Monitoring the response of ghe)circuit breaker to
the trip command.

— Detection of current flow andfer the position of the
breaker auxiliary contact:
Unbalanced load / negative sequence protection

— Detection‘ef‘phase failure or phase interruption
and wreng phase rotation.

— Detection™of impermissible unsymmetrical load
canditionsih electrical machines.
Auto-reclosure

— Three-pole automatic reclosure after faults in
overhead line systems.

— Single- or multi-shot (up to nine auto-reclosure at-
tempts), with separately allocated timers for the
first four shots.

Start-up time monitor for motors

— Start-up time monitor for use on motors, e.g. at
locked rotor.

Restart inhibit for motors

— Lock-out of restart on imminent thermal overheat
of the motor by multiple restart attempts.

Undercurrent detection for motors

— Detection of idle state or weak-load condition of
motors by undercurrent recognition.

10
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Temperature monitoring via RTD-box Further functions

— Connection of an RTD-box in order to monitor up — Circuit breaker operation test facility by -
to 6 temperature measuring points in transform- close cycle (models with auto-reclos t
ers or motors. trip of the breaker.

— Numerical temperature values are coupled into — Trip circuit supervision for the tripping coil includ-
the relay via a serial interface, coming from an ex- ing the wiring.
ternal RTD-box which transmits the values of the ¢
RTDs (resistance temperature detectors). Evalu- — Circuit breaker control duri althy operation.
ation of this ambient temperature for the overload
protection. \

&
N
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2 Design

2.1 Arrangements

All protection functions including the dc/dc or ac/dc
converter are accommodated on a printed circuit
board of Double Europa Format. This p.c.b. forms,
complemented by a guide plate, a multi-pin terminal
module and a front unit, a plug-in module which is
installed in a housing 7XP20. The guide plate cams
in conjunction with distance pieces onthe p.c.b. and
the shaping of the terminal 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 electri-
cal conductivity and mates with the earthing blades
of the module. Connection to earth is made before
the plugs make contact. An earthing area has been
provided at the housing to which grounding strips
can be connected in order to ensure solid low-im-
pedance earthing.

At the bottom of the housing, an optional commu-
nication module may be arranged. This module is
fixed with two screws at the housing.

The heavy duty current terminals provide automatic
shorting of the c.t. circuits whenever the moduleis
withdrawn. This does not release from the care tohe
taken when c.t. secondary circuits are concerned.

Two different types of housings can be delivered.:
— 7SJ602x--*xBxxx— in housing ~7XP20, 4With

screwed terminals top and bottom, for, panel
surface mounting

The housing is built of a metal tube and a rear wall
and carries a terminal block with four holes for fix-
ing the relay to the panel.

With the exception of the optional communication
port, all external signals 4are “eonnected to
screwed terminals which dre arranged over cut-
outs on the top and bottom covers. The terminals
are numbered consecutively,from left to right at
the bottom and top. Usegopper conductors only!

For dimensions please refer to Figure 2.1.

7SJ602x~xExxk—-|“in housing 7XP20 with
screwed terminals at the rear, for panel flush
mounting ok cubicle installation

Thejhousing is built of a metal tube and a rear wall
an@d carries mounting angles for mounting into the
panel cut-out or into the cubicle rack.

Withthe exception of the optional communication
peort, all external signals are connected to terminal
modules which are mounted without screws at
the rear of the housing. For each electrical con-
nection, one screwed terminal is provided. This
allows for connection of up to 2 ring or fork type
cable lugs or up to 2 solid conductors or stranded
conductors with connector sleeve. Use copper
conductors only!

For dimensions please refer to Figure 2.2.

12
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2.2 Dimensions

Figures 2.1 and 2.2 show the dimensions of the various types of housings available. O

7S4602x—xBxxx in housing for panel surface mounting 7XP20 with terminals top and bottomo

261.5 s

17 [ololololole] (24 5
25|[ole 3

|
A%
all| I
” O
A A A ©
0| © © 9
< © ©
Al [sp] Al
o
<
|l 1l fo—*
1lolo 8
ofjolojolojof |16 Earthing
115 @ L 70 screws
135 ‘ )

L £ \

Installation on the p hall be carried out with

studs or screws sizg M6

If the relay is to be mounted on (e.g. existing) bolts

size M8, then s@ cc. DIN 546 shall be used. Dimensions in mm

Figure 2.1 imensions for housing 7XP20 for panel surface mounting with terminals top and bottom
L 4
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7S4602x —xExxx Housing for panel flush mounting or cubicle installation 7XP20

29.5 172 34

| __— Mounting plate

7

266
244

T Side view
(with screwed terminals)

Communication

Interface (optio
w0

1) If communi€ation interface is used
observe approx. 150 mm (6 in.)
space pelow the device

dimensions in mm

o
0o
S

O o O

Rear view

w7
7

N

&5 or M4

o6

/

245 +1
255.8 +0.3

BN
\‘&F
>

56.5 +0.3

71 +2
Panel cut-out

re 2.2 Dimensions for housing 7XP20 for panel flush mounting or cubicle installation

5.4
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2.3 Connections

2.3.1 Connections to screwed termi-

nals top and bottom

All external signals are connected to screwed termi-
nals which are arranged over cut-outs on the top
and bottom covers. The terminals are humbered
consecutively from left to right at the bottom and top.

The heavy duty current plug terminals provide auto-
matic shorting of the c.t. circuits whenever the mod-
ule is withdrawn. This does not release from the care
to be taken when c.t. secondary circuits are concer-
ned.

The following data must be observed:

Direct connection with solid bare wire or flexible wire
with end sleeves;

for cross-section 0.5 mm?2 to 5.0 mm2 AWG 20 to
AWG 10.

Use copper conductors only!

Wire strip length solid bare wire 7 to 8 mm.

Max torgue value: 1.7 Nm or 15 in-Ib.

2.3.2 Connections to screwed termi-
nals on the rear

The following must be distinguished in the case of
connection via screw terminals:

terminal plugs for voltage connections and
terminal plugs for currentfconpeétions.

The terminal screws j1ave aslot head for tightening
or loosening with a flat’screw driver, sized 6 x 1.

Voltage terminals
Voltage modules are provided with 18 terminals.

Ringstype and fork-type lugs may be used. To en-
sure that the insulating clearance is maintained, in-
sulatedlugs must be used. Alternatively, the crimp-
ingrarea must be insulated with other methods, e.g.
By covering with a shrink sleeve.

GJ'L_J'——
pea).
JO 3
203 || * s
263 | 6
58% L
%g{:l 10
(o] "
%ssg
(o | 14
. N
1O ),
(7]} 18

18-pole

Figurgy2.3" f(Connection module for screwed ter-
minals (voltage) — rear view

The¥ollowing data must be observed:_

Cable lugs: for bolt diameter 4 mm;

max. major diameter 10 mm;

for cross-section 1.0 mm? to 2.6 mm?2; AWG 16 to
AWG 14,

Use copper conductors only!

Recommended cable lugs series PIDG of Messrs.
Tyco Electronics AMP, e.g.

ring-type cable lug type: PIDG PN 320565-0,
fork-type cable lug type: PIDG PN 321233-0.

Direct connection

with solid bare wire or flexible wire with end sleeves
for cross-section 0.5 mm? to 2.6 mm?2 AWG 20 to
AWG 14.

When using one solid bare wire, the conductor end
must be inserted such that it will be drawn into the
contact cavity while tightening the screw.

Use copper conductors only!

Wire strip length solid bare wire 9 mm to 10 mm.

Max torgue value: 1.8 Nm or 16 in-lb.

C53000-G1176-C125
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Current terminals

Current modules are provided with 8 terminals. The
terminals are arranged into terminal pairs, each con-
taining two poles. In this manner, two neighbouring
terminals form one pair. Accordingly, the current ter-
minal module with 8 poles contains four pairs.

In combination with the plug connections on the
p.c.b. side, these terminal pairs have an integrated
short-circuit function which shorts the two neighbor-
ing current passages when the module is with-
drawn.

0
©

35
©

o
©

%
o
©

@
ge]
o
@

Figure 2.4 Connection module for screwed ter-
minals (current) — rear view

When the module is inserted, the current path has@a
low impedance termination via the measuring inputs
on the module. During insertion of the,medule, the
short-circuit of the current path is autematically re-
moved. The interruption of the shart-circuit only oc-
curs once a reliable contact to therplugsterminal on
the module is established. This{doeshot reduce the
care that must be taken whepaworking on the current
transformer secondary circuits!

Ring-type and fork4ype lugs, may be used. To en-
sure that the insulation'clearance is maintained, in-
sulated lugs must be used: Alternatively, the crimp-
ing area must be insulated with other methods, e.g.
by covering with a shrink sleeve.

The following data must be observed:

Cabledugsy for'bolt diameter 5 mm;

max. major‘diameter 12 mm;

cro§s=séction 2.6 mm? to 6.6 mm2; AWG 14 to
AWGNI 0.

Use copper conductors only!

Recommended cable lugs series PIDG of Messrs.
Tyco Electronics AMP, e.g.

ring-type cable lug type: PIDG PN 130171 -0,
fork-type cable lug type: PIDG PN 326865-0:

Direct connection

with solid bare wire or flexible wire with end sleeves
cross-section 2.5 mm? to 4 mm2; AWG 14 to AWG
12.

When using one solid bare wire, thefconductor end
must be inserted such that it wilhbe'drawn into the
contact cavity while tightening the ‘serew.

Use copper conductors only!

Wire strip length solid bare wire 10 mm bis 11 mm.

Max torgue value: 2.7’Nm,or 24 in-Ib.

Short-circuit links

Short-circuit links“are available for convenience in
making tegminaliconnections. The short circuit links
can cannectitwo neighboring terminals located on
the sameside of the terminal module. By connecting
furthemylinks, neighbouring terminals can be in-
¢luded in'the short circuit. On each terminal it is pos-
sible {0 connect two short-circuiting links, or one
short-circuit link and one lug, or one individual con-
ductor.

The links meet the safety requirements for protec-
tion against electronic shock.

There are two types of links, one for voltage connec-
tions and one for current connections. The links are
illustrated in Figure 2.5. Ordering information for the
links is provided in Section 2.5 Accessories.

Short-circuit link for
voltage terminals

Short-circuit link for
current terminals

Figure 2.5 Short-circuit links for voltage and cur-
rent connections

16
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Cover caps

Terminal cover caps are available for the screw ter-
minal modules, to increase the protection of person-
nel against hazardous voltages (degree of protec-
tion against access to dangerous parts) on the ter-
minal modules. The degree of protection is in-
creased from the standard “back of the hand protec-
tion (IP1x)” to “finger protection (IP2x)”.

There are two types of cover caps, as shown in Fig-
ure 2.6. Ordering information is provided in Section
2.5 Accessories.

Cover cap for 18-pole
voltage terminal module

Cover capffor 8-pele
current terminal module

Figure 2.6 Cover caps for terminalmodules

The terminal cover caps provideiah enclosure which
securely covers all voltage carrying components.
They are simply snapped oniothe terminal module.
It must be noted thatallscrews on the terminal mod-
ule must be screws inbefore snapping the cover on.
The terminalfCovering,cap can simply be removed
with a screw driver 6,x 1.

2.3.3 Optical fibre interface

The two available versions of optical communication
interfaces are shown in Figure 2.7. Thesportssare
supplied with caps to protect the optical campo-
nents against dust or other contaminants™“he caps
can be removed by turning them 90° to the left.

=

UART

—>0

1-channel

-channel

Figure 2.7 Optical interfaces with protective caps

Optical connecter type: ST-terminal

Fibre type:

Multimode graded-index (“G”) optical fibre
G50/125 um, G62,5/125 um, G100/140 um
Optical wavelength: A approx. 820 nm

Permissible bending radius:

for indoor cables rmin = 5cm (2in)

for outdoor cables rmin = 20 cm (8 in)

Laser class 1 (acc. EN 60825-1) is achieved with
fibre type G50/125 um and G62,5/125 um

C53000-G1176-C125
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2.3.4 Electrical interfaces

The necessary communication cables are depend
on the type of interface:

9-pin D-subminiature female socket terminals are

provided for all electrical communication interfaces

(Figure 2.8). The pin-assignment is shown in Table

2.1,

oo

B
T

-
0
©0

\|

Figure 2.8 9-pin D-subminiature terminal

Standard 9-pin D-subminiature plug terminals per
MIL-C-24 308 and DIN 41652 can be used.

RS232/EIA232: five-wire, twisted and shiel N
e.g. interface cable 7XV5100—4.

RS485/EIA485: three-wire, twisted and shielded.

Profibus: two-wire or four-wire, twisted® and
shielded.

Wiretype A, DIN 19245 part @70 vol.2,
twisted and shielded,

Wire resistance: 135

(f> ),
Capacitance: < (48 nF/mile),
Circuit resistance: 10)€2/km (177 Q/mile),

m

Conductor diameter: .64 mm,
Conductor cross-sectional area: > 0.34 mm?
e.g. SINEC L i

10 “SIMATIC NET, Industri-

wire (see cat
al Com icati Networks”).

&

| twisted pair installation

Profibus RS485 Modbus RS485
Shield Shield
B/B’ A
CNTR-A RTS
c/C GND1
+5V (<100 mA) VCCA1
AN B

Pin-No. | Operating interface RS232 | RS4

1 — Schield iel
2 RxD RxD

3 TxD TxD A’
4 — _

5 GND GND c/C
6 I -

7 — S R

8 — B/B’
g I —

Table 2.1 e élcal interfaces

Q>®

Pin-assignment OfO
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24 Ordering data
Multifunction Overcurrent and 7. 8. 9. 10. 11. 12 13. 14. 15. #6.
Motor Protection Relay 7SJ602 - B -
A y A A A A A A

Measured value inputs (4xI) 1) T

IN=TA 1

IN=5A 5

Measured value inputs (3xI, 1xU) 2)

Inph = 1 A; Igg (sensitive <1.6A) .......... 2

Inph = 5 A; Igg (sensitive <8 A) ............ 6

Auxiliary voltage

24/48 Vdc; binary input threshold 19V .............. 2
60/110 Vdc; binary input threshold 19V ............. 4
110/220/250 Vdc;115/230 Vac;

binary input threshold 88V .................... 5
Construction

in housing for panel surface mounting
with screw-type terminals top and bottom ...... 4 . A% B

in housing for panel flush mounting/cubiclg
with screw-type terminals attherear . ... " 4. ......... E

System interface

without system interface ........... 0.4 .0 . . ... .. oL 0
IEC 60870—-5-103; electricaldRS282 . .Ji............ ... ...t 1
IEC 60870—-5-103; electricalfRS485) .. ......................... 2
IEC 60870—-5-103; optical 820 am; ST-connector ................ 3
RTD-box; electrical RS485.3) 4. . ........ ... 8
others: see additionalfspecificationL ........................... 9
Additional specification L. + (L|of |
Profibus DP_Slave; electrical RS485 .......................... A
Profibus DP Slave; optical double-ring; ST-connector ........... B
Modbus ASCII/RTU; electrical RS485 ......................... D
Modbus ASCII/RTU; optical 820 nm; ST-connector ............. E

1) only with “A” at the 15th order position
2) only with “B” or ‘J” at the 15th order position
SYonly with external RTD-box (see 2.5 Accessories)

(continued next page)
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Multifunction Overcurrent and 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

Motor Protection Relay 7S J60 2 - -

Breaker control (without feedback)
without breaker control ......... .. 0

with breaker control . ......... .. 1

Measurement functions

with fault recording . ... 1

with fault recording, min-, max-, mean-values ................ ... ... ... .0 3

Protection functions

Time overcurrent protection, definite and inverse time, phase currents
(I>>>,1>>, 1>, Ip);
time overcurrent protection, definite and inverse time, earth current (Ig>%, Ie>, Igp);
dynamic switch-over of pick-up values;
thermal overload protection;
unbalanced load protection 12>;
circuit breaker failure protection;
trip circuit SUPervision ... .. e M e

Time overcurrent protection, definite and inverse time, phaSe currents
(I>>>,1>>, 1>, Ip);
sensitive earth fault protection, definite and inverse time (Igg>>, Igg>, Iggp)
sensitive directional earth fault detection (Igg>%, Igg>, Iggp, la, Ir)
dynamic switch-over of pick-up values;
displacement voltage detection Ug>;
thermal overload protection;
unbalanced load protection 12>;
circuit breaker failure protection;
trip circuit supervision ......... . LT

Time overcurrent protection, definite and inverse time, phase currents
(I>>>,1>>, 1>, Ip);
sensitive earth fault protectionfdefinite and inverse time (Igg>>, Igg>, Iggp)
dynamic switch-over of pick-upiwalues;
thermal overload protection;
unbalanced load protectiond2>;
circuit breaker failure protection;
trip circuit supervision;
voltage and poOWEE MEBasSUrEMENt ... ... ...ttt

(next page)
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Multifunction Overcurrent and 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.
Motor Protection Relay 7SJ602 - -

Protection functions (contin.)

Time overcurrent protection, definite and inverse time, phase currents
(I>>>,1>>, 1>, Ip);
time overcurrent protection, definite and inverse time, earth current (Ig>>, Ig>, Tgp);
dynamic switch-over of pick-up values;
thermal overload protection;
unbalanced load protection 12>;
circuit breaker failure protection;
start-up time monitoring;
undercurrent monitoring;
restart inhibit;
trip circuit supervision ... e MW H A

Time overcurrent protection, definite and inverse time, phasejcurrents
(I>>>,1>>, 1>, Ip);

sensitive earth fault protection, definite and inverse time flge> >, Ieg>, Iggp)

sensitive directional earth fault detection (Igg> >, Ige>, Iggp, Tanldy)

dynamic switch-over of pick-up values;

displacement voltage detection Ug>;

thermal overload protection;

unbalanced load protection 12>;

circuit breaker failure protection;

start-up time monitoring;

undercurrent monitoring;

restart inhibit;

trip Circuit SUPErviSion . ... ... o e e e e H B

Time overcurrent protection, definite and/nverse time, phase currents
(I>>>,I>>, 1>, Ip);

sensitive earth fault protection, definite and inverse time (Igg>>, Ige>, Iggp)

dynamic switch-over of pick-up yaltes;

thermal overload protection;

unbalanced load protection J2>.;

circuit breaker failure protection;

start-up time monitoring;

undercurrent monitoring;

restart inhibit;

trip circuit supervision;

voltage and power measurement . ......... .. e H J

Supplementary functions

Without aUTO-TEBIOSUIE . ... ..o o e e e e e e 0

WIth QUEO-TEEIOSUIE . ..o e e e e e 1
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2.5 Accessories
RTD-box

for converting measured temperatures from up to 6 RTDs (resistance temperature detectors) into numer-
ical information for the 7SJ602 device

auxiliary voltages 24 Vto60Vdcorac ......... ..., 7XV5662--2AD10

auxiliary voltages 90 Vto 240 Vdcorac ...........coiiiiiinnennnn. 7XV5662--5AD10

Copper connecting cable

for connection of the 9-pin terminal at the 7SJ602 device with the
personal computer or laptop (9-pin), 3m (10ft) ............. ... ... ..... 7XV5100-4

Operating software DIGSI 4

The 7SJ602 protection device is operated by 7SJ602 DIGSI 3, which is integrated into DIGSI 4.

Basic
Full version with license for 10 computers, on DIGSI 4 and DIGSh3
CD-ROM (authorization with license number) ............. . . 0. . 50, 7XS5400--0AA00

Professional
Complete version: Basic and all optional packages

with license for 10 computers on DIGSI 4 and DIGSI 3 CD-RGM™. . ....... 7XS5402--0AA00

Basic Upgrade 3 —+ 4

(Basic, SIGRA, Graphic Tools)

Full version with license for 10 computers on DIGSI"4,and DIGSI 3 CD-ROM

(authorization with license number, service agreement

for version 3 expires automatically) ....... 4 A% . i 7XS5405--0AA00

Professional Upgrade 3 —+ 4

Complete version: Basic and all optienal packages,

with license for 10 computers on DIGSI%, and DIGSI 3 CD-ROM

(authorization with license number, servicetagreement

for version 3 expires automatically). .. ... 7XS5406--0AA00
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Installation accessories

Cover caps for screwed terminal modules
voltage terminal 18-pole
current terminal 8-pole

Short circuit links for voltage and current terminal modules
voltage terminal 18-pole
current terminal 8-pole

Mounting rail
for installation in 19”-rack

Battery
Lithium-Battery 3 V/1 Ah, Type CR 1/2 AA

VAR A

........ C73334-A1-C31-1 O
C73334-A1-C32 0

........ C73334-A1-C34-1
........ C73334-A1-C33+ 1

C53000-G1176-C125
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits

Rated current IN
Rated voltage Un
Rated frequency N

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

— for sensitive earth fault detection at 1 A

Power consumption voltage path at 100 V

Overload capability current path

— thermal (rms)

— dynamic (pulse current)

Overload capability for sensitive earth fault detection

— thermal (rm.s.)

— dynamic (pulse current)

Overload capability v.t. circuits
— thermal (rm.s.)

1 A or 5 A (adjustable)
100 V to 125 V (settable)
50 Hz/60 Hz (settable)

<0.1 VA
<0.3VA
approx 0.05 VA

< 0.3 VA

100 X lyfor<di s

30 X Infer <10s

4 [ x/Icontinuous
250 X Iy one half cycle

300 Afor 1 second
100 Afor 10 seconds
15 A continuous
750 A one half cycle

230 V continuous

Auxiliary voltage

Power supply via integrated DC/BCs6r AC/DC converter

Rated auxiliary voltagew, ¥ DC

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

Permissible variations

Superimposed ac voltage,
peak-to-peak

Power congumption

Bridgingtime during failure/short-circuit
of auxiliary voltage (IEC 60255—-11)

| 19 to 58 VDC| 48 to 132 VDC| 88 to 300 VDC

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

approx. 3Wto6W
dependent on operating condition and aux. voltage

not picked up
=50 ms at Ugyx > 110 VDC
=>20ms at Ugyx < 110 VDC

24
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Rated auxiliary voltage Uy x AC

| 115/230 VAC, 50/60 Hz |

Permissible variations

Power consumption

Bridging time during failure/short-circuit
of auxiliary voltage

l 92 to 265 VAC |

approx. 3VAto6 VA
dependent on operating condition and auxyvoltage

=50 ms

Output relays

Command/signalling relays

Live status/alarm relay

MAKE
BREAK

Switching capacity

Switching voltage
Permissible current per contact

Make and Carry (NO contact)
Total current on common path

Make and Carry (NO contact)

UL-Listing/Recognition for output contacts
with the following rated data:

4 (configurable) with 1 NOs€ontact each
2 contacts can be changedo NC contact

1 with 1 NO or 1 NCqcontact (adjustable)

1000 W/VA

30 VA

40 W resistive

25 What L/R'<I/50 ms
250 V

5 rAcontinuous

30 . Afor05s

5 %A continuous

380 A¥er0.5s

120,V ac
240V ac
240V ac
24V dc

48 V dc

240V dc
120V ac
240V ac

Pilot duty, B 300

Pilot duty, B 300

5 A General Purpose

5 A General Purpose
0.8 A General Purpose
0.1 A General Purpose
1/6 hp (4.4 FLA)

1/2 hp (4.9 FLA)

Binary inputs, number

Nominal operating voltage
Current consumption, engrgized

Pick-up threshold

3 (configurable)

24 to 250 VDC; bipolar
approx. 1.8 mA, independent of control voltage

adjustable by jumpers

— rated aux. voltage 24/48/60/110 VDC  Upjckup = 19 Vdc
Udrop_off < 14 VdC

— rated auX. voltage,110/125/220/250 VDC Upjckyp = 88 Vdc
Udrop_off < 66 VdC

Max permissible control voltage 300 Vdc

Serial operator interface non-isolated

= connection

=\operation
— transmission speed

— max. transmission distance

at the front panel, 9-pin DSUB port RS232
for connecting a personal computer

with DIGSI® V4.3 or higher

min. 1200 Baud; max. 19200 Baud

as delivered 19200 Baud; parity 8E1

15 m (50 feet)

C53000-G1176-C125
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Serial system interface

— Connection

Protocol IEC 60870--5-103

— Transmission speed

RS232

— Connection

— Test voltage

— Max. transmission distance

RS485

— Connection

— Test voltage

— Max. transmission distance

Optical fibre
— Connection

— Optical wave length

— Laser class 1 acc. EN 60825—-1/-2
— Permissible signal attenuation

— Max. transmission distance
— Character idle state

Protocol PROFIBUS-DP

— Transmission speed
— Transmission reliability

RS485

— Connection

— Test voltage

— Max. transmission distance

Optical fibre
— Connection

— Optical wave length

— Laser class 1 ace. £EN 60825—-1/-2
— Permissible signaltattenuation

— Max. transmission distance

— Character idle state

Protocol,MODBUS RTU / ASCII

— Transmission speed
—Transmission reliability

isolated

RS232/RS485/optical fibre
dependent on ordered model;
located at the bottom of the housing

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

9-pin DSUB port on the case battom
500 V; 50 Hz
15 m (50 feet)

9-pin DSUB port on the'¢ase bottom
500 V; 50 Hz
1000 m (3300feet)

ST-connector,on'the case bottom

A = 820 nm

using glass fibre 50/125 um or 62.5/125 um
8 dB withyglass fiber 62.5/125 um

1500 my(5000 feet)

selectable; as delivered “Light off”

up to 1.5 MBaud
Hamming distance d = 4

9-pin DSUB port on the case bottom
500V, 50 Hz, against earth

1000 m (3300 ft) up to 93.75 kBaud;
500 m (1660 ft) up to 187.5 kBaud;
200 m (660 ft)  upto 1.5 MBaud

ST-connector on the case bottom; double ring

A = 820 nm

using glass fibre 50/125 um or 62.5/125 um
8 dB with glass fiber 62.5/125 um

1500 m (5000 feet)

selectable; as delivered “Light off”

up to 19200 Baud
Hamming distance d = 4

26
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RS485

— Connection

— Test voltage

— Max. transmission distance

Optical fibre
— Connection

— Optical wave length

— Laser class 1 acc. EN 60825-1/-2
— Permissible signal attenuation

— Max. transmission distance

— Character idle state

9-pin DSUB port on the case bottom
500 V, 50 Hz, against earth
1000 m (3300 ft)

ST-connector on the case bottom

A =820 nm

using glass fibre 50/125 um or 62.5/125 (m
8 dB with glass fiber 62.5/125 um

1500 m (5000 ft)

settable; as delivered “Light off2

3.1.2 Electrical tests

Insulation tests

Standards:

— High voltage test (routine test)
except power supply input, binary inputs, and
communication interfaces

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

— High voltage test (routine test)
only system interface

— Impulse voltage test (type test)
all circuits except commupication interfaces,
class 111

IE€602585—5 and IEC 60870—-2—1;
ANSI/IEEE Std. C37.90.0

2.5 kV (rms); 50 Hz

3.5kV DC

500 V (rms); 50 Hz

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

EMC tests; immunity (type tests)

Standards:

— High frequeney/test
IEC 60255—-22—-1, VDE 0435 /part 303
class III

— Elegtrostatic discharge
IEC60255—-22-2, IEC 61000—4-2
class IV

IEC 60255-6, IEC 60255—-22 (product standards)
EN 61000-6-2 (generic standard)
VDE 0435 /part 303

2.5 kV (peak); 1 MHz; T =15 us; 400 shots/s;
duration >10 s; R; = 200 Q

8 kV contact discharge; 15 kV air discharge;
both polarities; 150 pF; Rj = 330 Q

C53000-G1176-C125
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— Irradiation with HF field, frequency sweep,
IEC 60255-22-3, IEC 61000—4-3
class I11

— Irradiation with HF field, individual frequencies

IEC 60255-22-3, IEC 61000—-4-3
class II1

amplitude modulated

pulse modulated

— Fast transient disturbance/burst
IEC 60255—-22—-4, IEC 61000—-4—-4
class IV

— High energy surge voltages (SURGE),
IEC 61 000—4-5; installation class 3

power supply

analog inputs, binary inputs
and outputs

— Line conducted HF disturbances
amplitude modulated
IEC 61000—4-86, class III

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

— Oscillatory surge withstand capability
ANSI/IEEE Std. C37.90.1

— Fast transient surge withstand capability
ANSI/IEEE Std. C37.90.1
— Radiated Electromagnetic Interference

ANSI/IEEE Std C37.90.2

— Damped wave
IEC 60694 or IEC 61000 =4=12

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

10 V/m

80 MHz; 160 MHz; 450 MHz; 900 MHz;
80 % AM; duty >10 s

900 MHz;
50 % PM; repetition frequency 200,Hz

4 kV; 5/50 ns; 5 kHz; burst length™ 15,ms;

repetition rate 300 ms; both polarities; R; = 50 Q;

test duration 1 min

impulse: 1.2/50 us

common mode:  26k\; 12)Q; 9 uF
differential mode: {1 kV;2Q; 18 uF

common modei %2 kVj42 Q; 0.5 uF
differentialmodey 1%kV; 42 Q; 0.5 uF

10 V; 150 kHz to 80 MHz; 80 % AM; 1 kHz
30'A/m cohtinuous; 300 A/m for 3 s; 50 Hz;

0.5 M50 Hz

2.5 kV (peak value); 1 MHz, T = 15 us;
400 surges per s; R = 200 Q; duration 2 s;

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

repetition rate 300 ms; both polarities; R; = 80 Q;

duration 1 min

35 V/m; 25 MHz to 1000 MHz

2.5 kV (peak), alternating polarity;

100 kHz, 1 MHz, 10 MHz, and 50 MHz; R; = 200 Q

EMC tests; emission (type tesis)

Standard:

— Conducted interference voltage, aux. voltage

IEC-CISPR 22

— Interferenge field strength
IEC-CISPR, 22

— Harmonic currents on the mains leads
at'280\Vac; IEC 61000-3-2

= Voltage variations and flicker on the mains
leads at 230 Vac; IEC 61000-3-3

EN 50081 —x (generic standard)

150 kHz to 30 MHz
limit class B

30 MHz to 1000 MHz
limit class B

limit values according class A are met

Limits are met
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

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

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

IEC 60255—-21 and IEC 60068-2

sinusoidal

10 Hzto 60 Hz: = 0.075 mm amplitude;
60 Hz to 150 Hz: 1 g acceleration

sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

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

sinusoidal

1 Hz to 8 Hz; %,3.5 mm amplitude (hor. axis)
1 Hz to 8 Hz: # 1.5 mm amplitude (vert. axis)
8 Hz to 353Hz: 1 g acceleration (hor. axis)

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

sweep rate 1 octave/min
1%eycletin 3 orthogonal axes

Vibration and shock during transport

Standards:

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

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

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

IEC60255—-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 in
each direction of 3 orthogonal axes

All stress spegifications*apply for standard works packaging!

C53000-G1176-C125
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3.1.4 Climatic stress tests

— Type tested —-25 °C to +85 °C (test condition for 16 hours)
(according to IEC 60068—2—1 and —2) —-13 °F to +185 °F (test condition for 16 hours)
— Limit temperature (transient) during operation -20°C to+70°C

-4 °F to +158 °F (tested for 96 hours)
(> 55 °C/130 °F decreased display contrast)

— Recommended permanent operating temperature =5 °C to +55 °C
(according to IEC 60255—6) +23 °F to +131 °F

— Limiting temperature during permanent storage @ —-25 °C to +55 °C
-13°F to +131 °F

— Limiting temperature during transport -25°C to+70 °C
-13 °F to +158 °F

Storage and transport with standard works packaging!
— Permissible humidity mean value,per years75 % relative humidity;
on 56 days'peryear 93 % relative humidity;

condensation net permissible!

All units shall be installed such that they are not subjected to direct sunlight, nor to large temperature fluctua-
tions which may give rise to condensation.

3.1.5 Service conditions

The relay is designed for use in industrial @nviron- at both sides. No special measures are normally
ment, for installation in standardrelay“teoms and necessary for sub-stations of lower voltages.
compartments so that with propeminstallation elec-

tro-magnetic compatibility (EMC) iS\ensured. The — The shield of the interface cable — if used — must

following should also be hegded: be earthed.

— All contactors and relaysawhich operate in the — Itis not permissible to withdraw or insert individu-
same cubicle orfon the'same relay panel as the al modules under voltage. In the withdrawn condi-
digital protection equipment should, as a rule, be tion, some components are electrostatically en-
fitted with suitablespiké quenching elements. dangered; during handling the standards for

electrostatically endangered components must

— All external connection leads in sub-stations from be observed. The modules are not endangered
100 kV upwards should be shielded with a shield when plugged in.

capable ‘of carrying power currents and earthed
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3.1.6 Design
Housing 7XP20; refer to Section 2.1 &
Dimensions refer to Section 2.2
Weight 'S
— in housing for surface mounting approx. 4.5 kg
— in housing for flush mounting approx. 4.0 kg %
Degree of protection acc. to EN 60529 \
— for the equipment

in the surface mounted case IP 51

in the flush mounted case front IP 51

rear IP 20

— for personal protection IP 2x terminals cov ith terminal cap
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3.2 Definite time overcurrent protection

Setting range/steps

Overcurrent pick-up > (phases) I/In 0.1t0 25.0 (steps 0.1)
or oo (ineffective)

Overcurrent pick-up |g> (earth) I/IN 0.05 to 25.00 (steps 0.01)
or oo (ineffective)

Overcurrent pick-up 1>> (phases) I/ly 0.1t025.0 (steps 0.1)
or oo (ineffective)

Overcurrent pick-up lg>> (earth) /Iy 0.05 to 25.00 (steps @:01)
or oo (ineffective)

Overcurrent pick-up 1>>> (phases) I/ly 0.3to12.5 (steps,0.1)
or oo (ineffective)

Delay times T forl>,lg>,I>>and Ilg>> 0.00 s to 60.00 s (steps 0.01 s)

The set times are pure delay times.

Pick-up times

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

— at 2 x setting value, without meas. repetition approx.‘27 ms

— at 2 x setting value, with meas. repetition approxad0ms

Pick-up times for |>>> at >2 x setting value approx¥12 ms

Reset times

1>, 1>> [g>, [g>> approx. 40 ms

I>>> approx. 45 ms

Reset ratios approx. 0.95 for I/ly = 0.5

Tolerances

— Pick-up values |>, I>>, Ig> Mg>> 5 % of setting value or 5 % of rated value
— Delay times T 1 % of setting value or 10 ms

Influence variables

— Auxiliary voltaggiin range
0.8 S Uaux/UauxN S 1.2 S 1 %

— Temperature in range
—5°C < Uamp < +40 °C (23 °F to 104 °F) < 0.5%/10K

— Frequency,in range

0.98 <{\\fffjpx 1.02 <15%

0.95=G,i/fy < 1.05 <25%
— Harmonics

tpito 10 % of 3rd harmonic <1%

up to 10 % of 5th harmonic <1%
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3.3 Inverse time overcurrent protection

Setting range/steps

Overcurrent pick-up I,> (phases) I/IN 0.1t0 4.0 (steps 0.1)
Overcurrent pick-up Igp> (earth) I/In 0.05to0 4.00 (steps 0.01)
Time multiplier for Iy, lgp Tp (IEC charac.) 0.05t03.20 s (steps'0.01 s)
D (ANSI charac.) 0.5t015.0s (steps 0.1 s)
Overcurrent pick-up 1>> (phases) /Iy 0.1t025.0 (steps 0.1)
or oo (ineffective)
Overcurrent pick-up lg>> (earth) I/IN 0.05 10,25.00 (steps 0.01)
or ooglineffective)
Overcurrent pick-up I>>> (phases) I/ly 0.31012.5 (steps 0.1)
oree_(ineffective)
Delay time for I>>, Ig>> T (definite time) 0.00 st0 60.00s (steps 0.01 s)
Trip time characteristics acc. IEC acc. [EC 60255—-3 and BS 142
additional RI- and RD-curves (refer to Figures 3.1 and 3.2)
0.14
Normal inverse (“inverse”) (IEC 60255=8)type A) T= (I/Ip)OT1 -Tp
H “ H ” 13.5
Very inverse (“short in”) (IEC 60255—3type B) =——70—Tp
(I/Ip)1 -1
H “ H ” 80
Extremely inverse (“extrinv”)  (IEC 60255-3 type C) T=——7"Tp
(I/Ip)2 -1
Long time inverse (“long.inv®),. (IEC 60255-3 type B) T= —120 To
(I/Ip)1 -1
y
Rl-curve (“RI”) T= -Tp
0.339 — 0.236 - (Ip/)
I
RD-curve (Y{RD™) T=58-135.In T 1
plp
where:

T tripping time
Tp  settime multiplier
)| fault current
Ip set pick-up value

Theyformulae are valid in the range 1.1 < I/l < 20. Tripping times do not decrease above I/l, > 20
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Pick-up threshold of inverse time stages

Drop-off threshold of inverse time stages

Drop-off time

approx. 1.1 - Iy
approx. 1.03 x I, without disk emulation
approx. 0.9 x |, with disk emulation

approx. 30 ms or disk-emulation (Fig. 30

Tolerances

— Pick-up values
— Delay time for 2 <1/, < 20
and 0.5 <l/ly<?24

L 4
5 % of set value or 5 % of ra ue
5 % of theoretical value urrent

tolerance; at least 30 ms

Influence variables

— Auxiliary voltage in range

0.8 < Ugux/Uauxn < 1.2
— Temperature in range

—5°C < Yamp < +40 °C (23 °F to 104 °F)
— Frequency in range

0.95 <f/fy < 1.05

\}‘?}

< 0.5 %/1
<8 e to theoretical time value
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Figure 3.1 Trip time characteristics of inverse time overcurrent protection, according IEC
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re 3.2

0.339 - 0.236 - T”

(only for earth current stage)

Trip time characteristic of inverse time overcurrent protection, according IEC, and RI/RD
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+Tpls] / pls] /
300 /' / 300 —+— 3.2 ] /
200 b 200 e
. | L
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A 308 = 7
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0.2 L q
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T—od1 =T F ya
5 // 5 1+0.05 —
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3 3
2 2
1 1
0.5 0,5
0.3 0,3
0.2 0,2
04 01
0.05 0.1 02 03 0405 08 1 0.05 0.1 02 03 0405 08 1
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Extremely inverse: 1 _ %82 | Tp [8] . 80
Y © Reset ™ T (I/15)2 P Long inverse: tReset= —— " Tp [s]
t WReset time P 1-(/1p)
T, Set time multiplier .
I Interrupted current Note: For earth faults read Ig, or Iggp instead of T,
I, Set pick-up current and Tgp or Tegp instead of T,

Figure 3.3  Reset time characteristic of inverse time overcurrent protection, according IEC,
with disk emulation
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Trip time characteristics acc. ANSI/IEEE

Inverse

Short inverse (“short in”)

Long inverse (“long inv”)

Moderately inverse (“mode inv”)

Very inverse (“very inv”)

Extremely inverse (“extr inv”)

Definite inverse (“def inv”)

Squared inverse (“I|—-squared—t”")

tripping times do not decrease above I/1§> 20

Pick-up threshold
Drop-off threshold

Drop-off time

(refer to Figures 3.4 and 3.5)

( 8.9341 0.17966) -D
(I/I 2 0938 _ 1
= ( 0.2663 +0. 03393) D
(I/I 1 2069 _ 1
= ( 5.6143 +218592) D
(I/IIO -1
= ( 0(?:;3 +0,0228 ) D
= ( 3222 + 00982) D
(/Tp)
= ( §0% + 0. 02434) D
@/Lp)? —
= ( 0.4797 0.21359) -D
(I/I 1 5625 _ 1

50.7 - D + 10.14
(/)2

—
|

where:

tripping time

set time dialer
fault current

p set pickup value

HHU""

approx. 1.06 - I

approx. 1.01 - I, without disk emulation
approx. 0.9 - I, with disk emulation

approx. 30 ms or disk-emulation (Figs. 3.6, 3.7)

Tolerances

— Pick-up values
— Delay time for 2 < 1/I; < 20
and 0.5 <l/ly<?24

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

Influence variables

— Auxiliaryiwoltage in range

0.8 Uaux/UauxN <12
— Temperature in range

=50°C < Ygmp < +40 °C (23 Fto 104 °F)
= Frequency in range

0,95 < f/fy < 1.05

<1%
< 0.5%/10K

<< 8 % referred to theoretical time value
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Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE

C53000-G1176-C125

39



754602 v3 Technical data

t[s] 1007 t [s]100-
A\ tL o\
207 W\ i

ol \\ SRR

SN P AN

AN
pEEAANANEAN ANl a1\ ANEAVEAN
s AN\ \ N a A\ N\ \ \
NN NN D IR AN
- \ -
1 \ \\\\ ——— 10 1 \ \\\\\
\ Ne—
‘ \ N T~ . \ \\ AN 1
0.47 \ \\ AN 0.4 \ N\ N 10
03] AN 03] \ N AN
02+ \ \\ i 2 02 \ \\ 5
21 N \\ 21 \ N
0.1 \\\ [ — 1 01 \\\\\
N —| 2
0.05 T T T 1T \ T 05 0.05 T T T \?IN‘I T
1 2 4 6 8 10 20 1 2 4 6 8 10 20
lp— lp—
i : t= (—3'922 +0.0982) " D - : 554
very inverse: = z—1 % [s] exfremely inverse: t=( W+ 0.02434)- D [8]
t[s]100 7 t [s] 100~
: BNANAN
50 50
40 1 401\ \ \ \ \
30 ] sl \ \ \
20 : \ 20: \\ \ \
10 \\ 10 \ \
\\ D [s] \ D [s]
AN . 5 )
L W N 5 & AN LN
37\ \ a7 AN ANV

g
v
/
|
v
/

10

\
AN v = 1 N\
N

\ —| 5
5 \\ 5
0.4 7 \ N 2 0.4 \ \ \
03 ] \\ v 03] \ 5
_ \\ -
0.2 \\ 1 0.2 \
| i 1
Wl \
0.1 0.5 0.1
105
0.05 T T T T T 0.05 T T T T T
1 2 4 6 8 10 20 1 2 4 6 8 10 20
I/T,—= lp—
0.4797 50.7- D+ 1014
definitetinverse: t= ( —_—t 0.21359) -D 8] i—squared—t: f=— 7 7 [s]

(]/Ip)1 5625 _ q (]/Ip)2

Figure 3.5  Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE
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Figure 3.6  Reset time characteristic of inverse time overcurrent protection, according ANSI/IEEE,
with disk emulation
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Figure 3.7  Reset time characteristic of inverse time overcurrent protection, according ANSI/IEEE,

with disk emulation
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3.4 Sensitive earth fault protection

Earth current detection

High-stage earth current pick-up lgg>>
lee>>/lgen

Delay time TEE>>

Earth current pick-up (definite time) lgg>/Igen

Delay time for Igg> > (definite time)

Measurement time (definite time)

Earth current pick-up Iggp (inverse time)
leep/lEEN

Time multiplier T\ggp (inverse time acc. IEC)

Time dialer Digep (inverse time acc. ANSI)

Characteristics (inverse time acc. IEC)
see Section 3.3, Figures 3.1 and 3.2

Characteristics (inverse time acc. ANSI)
see Section 3.3, Figures 3.4 and 3.5

0.003 to 1.500
or oo (ineffective)

0.00 st0 60.00 s

0.003 to 1.500
or oo (ineffective)

0.00 s t0 60.00 s
approx. 60 ms
approx. 100 ms
0,003 to 1.400
0:05% t0 3.20 s

0.58t015.0s

(steps 0.001)

(steps 0.01 s)

(Stepse0.001)

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

(steps 0.01 s)

normal inverse
very inverse
extremely inverse
long time inverse
Rl or RD

normal inverse
short inverse

long inverse
moderately inverse
very inverse
extremely inverse
definite inverse
squared inverse

Pick-up threshold of inversestime stages IEC
ANSI

Drop-out thréshald ofjinverse time stages IEC
ANSI

Drop-out ratio of definite time stages

Drfgp=out time

approx. 1.1 - Iy
approx. 1.06 - I

approx. 1.03 - I, without disk emulation
approx. 0.9 - I, with disk emulation
approx. 1.01 - I, without disk emulation
approx. 0.9 - I, with disk emulation

approx. 0.95 for I/lggn = 0.5

approx. 30 ms or

with disk-emulation:

Figure 3.3 for IEC-curves
Figures 3.6, 3.7 for ANSI-curves
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Measuring tolerance according VDE 0435 part 303
— definite time
— inverse time

Time tolerances
— definite time
— inverse time within linear range

5 % of set value or 5 % of rated value
pick-up at 1.05 < I/, < 1.15

1 % of set value or 10 ms
5 % of theoretical value for 2 < I/lggp < 20
+ 2 % current tolerance; at least 30 ms

Note: Due to the high sensitivity of this protection function, the measured current input has restricted linearity
range of 0.003 Iggn to 1.6 Igen. No time reduction according to the characteristics (Figures 341, 32, 3.4, and
3.5) are to be expected for currents above 1.6 Iggy at this current input.

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

Displacement voltage detection
Displacement voltage  Vg>
Measurement time

Pick-up delay TE/F

Additional trip delay Tve TRIP

Drop-off ratio
Measuring tolerance according VDE 0435 part 303
Time tolerances

The set times are pure delay times.

0.02-V to 1.05- VT Wy(steps 0.01-Vy)
approx. 60 ms

0.04 s t9'820.00 s (steps 0.01 s)
or co (ineffective)

0,10 sito 40000.00 s (steps 0.01 s)
or o, (ineffective)

approx. 0.95
5 % of set value or 5 % of Vi

1 % of set value or 10 ms

Direction determination
Measurement
Measuring principle

Measurement release leE®iReC/IEEN
(perpendicular (90°) to direction phasor)

Directional characteristic
CT angle error carrection of,summation c.t.
(for compensatedsystems)

Measuring tolerance for Igg pilrec

Angle tolerance for direction characteristic

with g (= 3 |0) and Vg
measurement of active and reactive power

0.003 to 1.200 (steps 0.001)

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

0.0° t0 5.0° (steps 0.1°) for 2 operating points
of the c.t. characteristic

10 % of set value
for Ig < 0.45 Igepn

2° for IE =0.2 IEEN to 1.2 IEEN
7° for lg < 0.2 lgen

NoteBue to the high sensitivity of this protection function, the measured current input has restricted linearity
fangelof 0.003 Igen to 1.6 Igen. No correct directional decision is ensured for currents above 1.6 Iggy at this

current input.
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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 Tih

Thermal warning stage Owarn /Brip

Prolongation factor at motor stand-still k;

0.40 to 2.00 (steps 0.01)
1.0t0999.9 min  (stepsQx1 min)

50 to 99 % referred ta\trip temperature
rise (steps 1 %)

1.00 to 1000 (steps 0.01)

Trip time characteristic

(I / k'IN)2 — (Ipre / k'IN)2
(I/kIn)2 - 1

t="u “In

t trip time

T thermal time constant

1 load current

Ipre preload current

k  factor according to IEC 60255—-8
refer also Figures 3.8 and 3.9

In the range I/k-Iy < 8; tripping times dojuot'decrease above I/, > 8

Reset ratios

O /Oyip reset below Oyarn

O /Owarn approx. 0.99

Tolerances

— referring to kély +5% class 5% acc. IEC 60255-8

— referring toftrip time

+5% *+2s class 5% acc. |IEC 60255—-8

Influence variables referred to k-l

— Auxiliary de voltage in range

0.8 < Uaux/UauxN <12
—{JTemperature in range

—5 °C < Ugmp < +40 °C (23 °F to 104 °F)
~— Frequency in range

0.95 < f/fjy<1.05

<1%
<0.5%/10K

<1%
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t/min r t/rmin v

10 100
Parameter: Parameter:
setting value setting value
time constant time constant
Tp/min \ Tp/min
50
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\1000 | \
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\ 500

\
N
NAVAREE RN
\ \
\
\

N\
\

\ 100 2

\50 \
05\
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\

Nl
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A\ -

\
N T AN\

0.5

0.3+

0.2

0.17

7
/////////////

005 I T T T T T T \_> 005 T T T T T T T \_>
1 2 3 4 5 678910 q2 1 2 3 4 5 678910 q2
I/k - Iy I/k - Iy
(I/k'IMQ (I/k'IN)z— (Ipre/k'IN)2
t=wh - In 5 t=1tn - In
(I/k -In)=—1 (I/k'IN)2—1
for 90 % preload
Figure 3.8  Trip time characteristic of overload Figure 3.9  Trip time characteristic of overload
protection — with total memory — protection — with total memory —
(without preload) (with 90 % preload)
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3.5.2 Overload protection without memory

Setting ranges/steps

Pick-up value
Time multiplier

IL/IN

L (= te-time)

Q
-

Trip time characteristic

Reset ratio I/

&

0.41t04.0 (steps 0.1)
1.0t0 120.0 s (steps 0.1s) @&
35
t= forT>1.1.1,

1/ L) 201

t trip

L tim Iltiplier (= tripping time for
W es current setting 1)

O @ ' rrent
i

p current

so to Figure 3.10

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 ra K
0.8 < Ugux/Uausn < 1 <1%

— Temperature in range

=5 °C < Uamp <
— Frequency in,ran
0.95 < f/f,

3 °Fto 104 °F)

<05%/10K

<1%

R
&
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$r .10  Trip time characteristic of overload protection — without memory —
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3.6 Circuit breaker failure protection

Setting ranges/steps

o

Time stage Ter 0.06 st0 60.00 s (steps 0.01 s) *
or oo (ineffective)

Pick-up value of current element I/l 0.04 to 1.00 (steps 0.01)

Times

pick-up time @
— with internal start included in delay ti

— with external start approx. 40 ms

Dropout time approx. 40

Tolerances

— Pick-up value 5% o0 ing value

— Delay time T setting value or 30 ms

L 4

§
S

N
&
&

L 4
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3.7 Unbalanced load / negative sequence protection

Setting ranges/steps
Tripping stage lo>>
Tripping stage o> >

Time delays T(Io>), T (Io>>)

8 % 10 80 % of Iy (steps 1 %)
8 % 10 80 % of Iy (steps 1 %)

0.00 s t0 60.00 s (steps 0.04. S)

Lower function limit

Pick-up times
— Tripping stage lo>, tripping stage lo>>

— but with currents I/ly > 1.5 (overcurrent case)
or neg. sequence current < (set value + 0.1 X ly)

Reset times
— Tripping stage lo>, tripping stage o> >

Reset ratios
— Tripping stage lo>, tripping stage lo>>

at least one phase current> 0.1 - Iy

at fy = 50 Hz at fy = 60 Hz

approx. 50 ms approx. 45 ms

approx£200 ms approx. 180 ms

at fyy =250 Hz at fy = 60 Hz

approx..85 ms approx. 33 ms

approx. 0.9 — 0.01 - Iy

Tolerances

— pick-up values lo>, Io>> current I/ly < 1.5
current I/ly > 1.5
— stage delay times

5 % of rated value
5 % of rated value
*+ 1 % but min. 10 ms

Influence variables

— Auxiliary d.c. voltage in range

0.8 < Ugyx/Uaguxn < 1.2
— Temperature in range

=5 °C < Uamp <g+40°C (23 °F to 104 °F)
— Frequency in range

0.98 < f/fy < 1902

0.95 < f/fy < 1.05

<1%
<0.5%/10K

<2%of Iy
<5%of Iy
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3.8 Auto-reclosure

Number of possible shots

Auto-reclose mode

Tupto9

three-pole

Dead time for 1st shot

Dead time for 2nd shot

Dead time for 3rd shot

Dead time for fourth and any further shot

Reclaim time after successful AR
Lock-out time after unsuccessful AR
Reclaim time after manual close

Duration of RECLOSE command

0.05 s to 1800.00 s
0.05 s to 1800.00 s
0.05 s to 1800.00 s
0.05 s to 1800.00 s

(steps,0.04"s
(steps 001 s
(steps0.01 s
(steps 0.01 s

— — — ~—

0.05 s t0 320.00s
0.05 s t0 320.00 s
0.50 s to 320.00ys

(steps 0.01 s)
(steps 0.01 s)
(steps 0.01 s)

0.01(sto0 60.00's (steps 0.01 s)

3.9

Start-up time monitoring'for motors

Setting ranges/steps

Start-up current ref. to nominal motercurrent Istrt/Im 0.4 to 20.0 (steps 0.1)
Ratio rated motor current/rated i, carrént  Im/ly 0.2to 1.2 (steps 0.1)
Pickup threshold/nominal métorieurrent Istrt>/Im 0.4 to 20.0 (steps 0.1)
Permissible start-up time TStUp 1.0s1t0360.0s (steps 0.1 s)
Tripping characteristic Istrt ?
t= (I ) - tStUp for Irms > Istrt>
rms

with Istrt> = pickup threshold
Reset ratio Irms/Istrt  approx 0.94
Tolerances
Pick-up value 5%

Delay time

5 % of setting value or 330 ms
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3.10 Restart inhibit for motors

Setting ranges/steps

Start-up current ref. to nominal motor current  Istrt/Im 0.4 10 20.0 (steps 0.1)
Ratio rated motor current/rated c.t. current Im/ly 0.2t01.2 (steps 041)
Max permissible start-up time tStUp 1.0s1t0360.0 s (steps Oyl s)
Time of thermal equilibrium of the rotor Tequal 0.0 min to 60.0 min  (steps 0/1 min)
Max. permissible number of hot starts Ny 1to4 (steps 1)
Difference between cold starts and hot starts n; — ny, 1to 2 (steps 1)
Cooling-down factor during operation kt2 1.0t0 10.0 (steps 1)
Cooling-down factor at rotor stand-still kt 1.0t0 10.0 (steps 1)
Minimum lockout time Twmotsl 0.2 min to 120.0 min (steps 0.1 min)

3.11 Undercurrent monitoring for'motors

Setting ranges/steps

Undercurrent pick-up IL< 0.10t0 4.00 - Iy (steps 0.01)
Delay time Jip< 0.0st0320.0s (steps 0.01 s)
Pick-up time approx 40 ms

Reset time approx 60 ms

Reset ratio approx 1.05 or + 0.01 Iy
Tolerances

— Pick-up value I < 5 % of setting value

— Delaytime T < 5 % of setting value or 30 ms
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3.12 Temperature detection via RTD-box

Temperature detectors

Number of temperature detectors (RTD)

RTD type

max. 6

Pt 100 €2 or Ni 100 € or Ni 120 Q

fe)

Annunciation thresholds
For each measuring point:

Warning temperature (stage 1)

Alarm temperature (stage 2)

—50 °Cto 250 °C (Q °C)

~58 °Fto 482 ° (Steps 1 °F)

or co (no war
—50 °C to250 (steps 1 °C)

(steps 1 °F)

C53000-G1176-C125
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3.13 Ancillary functions

Operational value measurements

Notes:
Indication of voltage, power and energy values presumes connection of a measured voltage to the relay. Power
and energy values are valid for symmetrical voltage conditions.

Operational current values
measurement range
tolerance

Earth current at the high-sensitivity input
measurement range
tolerance

Operational voltage line-earth
measurement range
tolerance

Displacement voltage
measurement range
tolerance

Operational apparent power
measurement range
tolerance

Operational active power
measurement range
tolerance

Operational reactive power
measurement range
tolerance

Operational power factor
measurement range
tolerance

Metered value active,energy
energy range (separate for both directions)
tolerance

Metered value reactive energy
energy range (separate for both directions)
tolerance.

Thermal overload values
caleulated temperature rises
measurement range
tolerance

IL1; Io; I3 in KA/A primary and, % of Ly
0 % to 240 % Iy
3 % of measured value or of rated value

lgg in KA/A primary and %<f |ggn
0 % to 160 %
3 % of measured value orief rated value

UL1—g in kV primary‘and % of Un/~/3
10 % to 120 % Uy
3 % of measured valueor of rated value for U < Uy

Ug in kM, primary‘and % of Uy
2 % to 120 %y
3 % ofimeasured value or of rated value for U < Uy

S in'kKWA/MVA/GVA primary and % of Sy
0"%ito 120 % Sy
6 % of Sy for U/Uyand l/ly =0.5t01.2

P in KW/MW/GW primary and % of Sy

0 % to £120 % Sy

6 %of Sy forU/Uyandl/ly=05t01.2
and cos ¢ > 0.707

Q in kvar/Mvar/Gvar primary and % of Sy
0 % to £120 % Sy

6 %of Sy forU/Uyandl/ly=05t01.2
and cos ¢ < 0.707

cos @

0.000 to +=1.000

6 % forU/Uyandl/ly=0.51t01.2

and cos ¢ > 0.707

W, in kWh/MWh/GWh

0 to £999999 kWh/MWh/GWh

8 % for U/Uy and I/ly = 0.5t0 1.2
and cos ¢ > 0.707

Wgq in kvarh/Mvarh/Gvarh

0 to £999999 kvarh/Mvarh/Gvarh

8 % forU/Uyandl/ly=0.51t01.2
and cos ¢ < 0.707

©/Orip
0 % to 300 %
5 % referred to Oyip
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— Long term mean values (demand values)

currents IL1dmd; IL2dmd; 1L3dma

powers Sdmd; Pdmd; Qdmd

ranges and tolerances as the corresponding measured values

time interval adjustable: 15 min; 30 min; 60 min

— Min/Max value log

currents IL1; lo; Iis

voltages UL-g; Ue

powers S;P;Q

power factor Cos @

demand values [L1dmd; ILodmd; 1L3dmd; Sdmd®Pdmd; Qdmd

ranges and tolerances as the corresponding measured values

Display difference +1 digit is possible in addition to the stated tolerances.

Fault event data log

Storage of annunciations of the last eight faults

Time tagging

Resolution for operational annunciations 1s

Resolution for fault event annunciations »ms

Max time deviation 0.01%

Data storage for fault recording max. 8 fault events

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

Max. storage period per fault eventd’™ Trax 0.30 t0 5.00 s (steps 0.01 s)
Pre-trigger time Tpre 0.051t0 0.50 s (steps 0.01 s)
Post-fault time Tpost 0.051t0 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 €ircuit breaker CLOSE and TRIP
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4 Method of operation

4.1 Operation of complete unit

The numerical multi-function time overcurrent pro- Apart from the galvanic and low-capacitive isolation
tection SIPROTEC 7SJ602 is equipped with a pow- provided by the input transformers, filters are, pro-
erful and proven 16-bit micro-controller. This pro- vided for the suppression of interference. The filters
vides fully digital processing of all functions from have been optimized with regard to{baf@width and
data acquisition of measured values to the trip and processing speed to suit the masureddvalue pro-

close signals to the circuit breaker. cessing. The matched analgg@yvalues are then

Figure 4.1 shows the base structure of the unit. passed to the analog input SECUOMAI.

The transducers of the measured value input sec- The analog input sectiondl contains input amplifiers

tion MI transform the currents from the measure- for each input, analeg:to-digital converters and
ment transformers of the Switch-gear and match memory circuits forghe data transfer to the micro-
them to the internal processing level of the unit. controller.
L1 L2 L3 Ml Al
— 1L

=] [=] - - E ' LCD display
HI|H El (2x8 characters)

| ﬂﬂ— Service '
][ N ~— Life status

— | | — — — —| contact

; > ﬂé}— Blocked .
\
I —{—
il ' ——  —
uG > —_ 4 output relays for trip
10 _| Ii > and/or signalization
! L | [I Y (can be marshalled)

Operator | iﬁ
panel <] E D ﬁﬂ_ 4 LED (can
! ﬁﬂ_ be marshalled)
Y (24 N

(1

Reset

) ) | Serial operator Personal computer
(can gebm:grgﬁ:éi I (PO) intertace |

T — Communlcaltlon System interface
module (optional)

~ )/ |—

Powensupply

- - -
Rigure'4.1 Hardware-structure of time overcurrent protection relay 7SJ602 (example with 4 current
inputs)
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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 ofr.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 Cirs
cuit breakers, signals for remote signalling of impar-
tant events and conditions as well as visual‘indica-
tors (LEDs), and an alphanumerical display en the
front.

An integrated membrane keyboard in connection
with a built-in alphanumerical LC display enables
communication with the unitf”All,operational data
such as setting values, plant'data,/etc. are entered
into the protection from thisYpanel (refer to Section
6.3). Using this panel ghenparameters can be re-
called and the relevant’datafor the evaluation of a
fault can be read out after'afault has occurred (refer
to Section 6.4). Thedialog with the relay can be car-
ried out alternatively viaithe serial interface by means
of a personal«€comptiter.

A power supplylunit provides the auxiliary supply to
the deseribed functional units with +5 V. Transient
failuresiin‘the supply voltage, up to 50 ms (see Sec-
tion"8xl,. 1) which may occur during short-circuits in
the dic. supply system of the plant are bridged by a
d'ey voltage storage element.
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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.
A number of standardized inverse time characteris-
tics according to IEC 60255—3 and others as well as
standardized inverse time characteristics according
to ANSI/IEEE are available for inverse time mode.
The trip time characteristics and the applied formu-
lae are given in the Technical data, refer to Figures
3.1 to 3.7, Section 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 of 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 a rapid
trip. A choice can be made whether the |>> stages
or the 1>/lp 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 currents are fed {0 thetelay via the in-
put transducers for each phase. Thefinputs are gal-
vanically isolated against the€lectronic circuits as
well as against each other. Thusgthe star-point of the
three phase currents can be formed outside of the
relay, or further proteétion,or supervision devices
can be included in'the cufrent transformer circuits.
For the earth current input, either the residual cur-
rent of the phase current transformers can be used,
or a separate summation current transformer can be
connected:

The seeondary sides of the relay input transformers
are terminated by shunt resistors which transform
the'currents to proportional voltages; these voltages
are.converted to numerical values by analog-to-digi-
tal converters.

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

The high-set stages |>> (for phase currents) and
le>> (for residual current) are always available, re-
gardless whether or not further definite time stages
(I>, Ig>) orinverse time stages (I, |gp) ake intended
to be used. A highly sensitive garth*fault protection
can be provided instead of these, earth current
stages, refer to Section 4.3.

Each phase current is compared'With the limit value
which is setin common fogthe three phases. Pick-up
is indicated for each phase®The phase dedicated
timer is started. Afterthe time has elapsed trip signal
is given. The |> stage isidelayed with T I >, the high-
set stage |>> is'delayed with T |>>.

The residual (earth) current is processed separately
and compared with separate overcurrent stages lg >
and lg>>"Rick-tip is indicated. After the associated
time Tdgs or¥ Ig. - has elapsed, trip command is
given.

The'piek-up values of each stage |> (phases), |g>
(earth), 1>> (phases) and lg>> (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 |>> 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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Figure 4.3 \Simplified logic diagram of the definite time high-set stages 1> > (phase currents)
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Figure 4.4 Simplified logic diagram of the high-speed stages |>>> (only phase currents)

4.2.4

In addition to the definite time stages mentionedde-
fore, inverse time stages can be enabled for. each of
the phase currents (with common setting) and the
earth current (separate setting).

Each phase current is compared with theylimit value
which is setin common for the three phases. Pick-up
is indicated for each phase. Following, pick-up of the
inverse time stage I,, the trig timedelay is calculated
from the set inverse time charagteristic and the mag-
nitude of the fault current{Aftegthe time has elapsed
trip signal is given. For theyresidual (earth) current a
different characteristic can be selected.

The pick-up yalues'ef the stages I, (phases) and for
the stage Ig, (earth) as well as the associated time
factors can'befset individually.

The logic diagram of the inverse time overcurrent
protection is shown in Figure 4.5.

Faninverse time overcurrent protection stages, one
canselect whether the fundamental wave of the cur-
rents‘or the true r.m.s. values be processed.

You can determine for the standardized IEC- and
ANSI-characteristics whether the dropout of a stage
is to follow right after the threshold undershot or

Inverse time overcurrent protection stages I,

whether it is evoked by disk emulation (not for RI-/
RD-curves and I2t). “Right after” means that the
pickup drops out when the pickup value of approx.
95 % is undershot. For a new pick-up the time
counter starts at zero.

The disk emulation evokes a dropout process (time
counter is decrementing) which begins after de-en-
ergization. This process corresponds to the back
turn of a Ferraris-disk (explaining its denomination
“disk emulation”). In case several faults occur suc-
cessively, it is ensured that due to the inertia of the
Ferraris-disk the “history” is taken into consideration
and the time behaviour is adapted. As soon as 90 %
of the setting value is undershot, the pickup signal
disappears and the reset process begins in corre-
spondence to the dropout curve of the characteris-
tic. Within the range of the pickup value and 90 % of
the setting value, the incrementing and the decre-
menting processes are in idle state. If 5 % of the set-
ting value is undershot, the dropout process is being
finished, i.e. when a new pickup is evoked, the timer
starts again at zero.

The disk emulation offers its advantages when the
grading coordination chart of the time overcurrent
protection is combined with other devices (on elec-
tro-mechanical or induction base) connected to the
system.
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igure’4.5 Simplified logic diagram of the inverse time overcurrent protection stages I, (phase currents)
and Igp (earth current with normal sensitivity)
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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 feedefs (refer
Figure 4.6).

“Reverse interlocking” means, that the timewvercur-
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). Therefore, the
protection which is closestitg the fault will always trip
within a shorttime, as it cannotibe blocked by arelay
behind the fault location. Thetime stages I> or I, op-
erate as delayed bagk-up stages.

:

A
2

—(D i

: > [>> : ! > bl |> !
>I>>A block
| = 2 | | sl | -2 |
TI> TI5> 4 t4
r \ \
Trip Trip Trip Trip
ty
| !
TI> jTi>> ' t
—— e e — — — o — — — — — || 1 _

Fault location @ :

Fault location :

tripping time t;

back-up time T |>

tripping time T 1> >

Figure 4.6 Busbar protection using reverse interlocking principle — scheme
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4.3 Sensitive earth fault protection

The sensitive earth fault protection is only possible in
the device versions with accordingly sensitive mea-
sured current input (7SJ6022—... or 7SJ6026-...).
It replaces then the “normal” time overcurrent
protection for earth current as described in Section
4.2.

The sensitive earth fault protection can be used in
isolated or compensated networks to detect an
earth fault and to discriminate the earth fault direc-
tion. In effectively grounded or low-impedance
earthed networks, detection of high-resistance
earth faults with very small fault currents is possible.
It can be delayed and result in annunciation or also
in a trip.

Because of its sensitivity it is not suited for detection
of higher earth fault currents (from 1.6-1 and above
at the relay terminals for high-sensitivity earth fault
protection). For those applications use the time
overcurrent protection for earth currents as de-
scribed in Section 4.2.

4.3.1 Sensitive earth current stages

The magnitude of the earth current is decisive for
pick-up of the highly sensitive earth current stages.
They are used in cases where the magnitude (of the
earth current is the main criterion of the easth fault
e.g. for electrical machines in bus-bar connection
with isolated systems, where the high,capagcitive
current of the system can be expected(in case of ma-
chine earth fault but only an insignificant earth cur-
rent in case of a system earth fault Because of the
low machine capacitance.

In order to detect earth currénts; a two-stage current
time characteristic can'be set. Each stage can oper-
ate directional (7SJ4602* =&**** _**B*) or non-di-
rectional (7SJ602* —**#** _**B* or **J*),

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

The low-value stage,can operate with a definite time
lag or invetse time lag characteristic. For inverse
time, a cheice,can be made between one of the pre-
defined characteristics (refer to Figures 3.1 to 3.7
underilechnical data).

The definite time earth overcurrent stage is often

used as the last back-up for high-ohmic earth faults
in effectively earthed or low-ohmic earthed systéms,
where the main short-circuit protection may notipick
up on these faults.

The inverse time earth overcurrent stage is use@e.g.
in strongly meshed, all-round earth&d_networks,
where the highest fault currentdflows,at'the ends of
the faulty line section: the inverse ¢haracteristic has
the effect that here the shortest tesponse time oc-
curs and the remaining relaysrgset:

The function of the sensitive earth fault protection is,
in principle, the same as,thatefthe time overcurrent
protection for earth gurrentySection 4.2) but without
a special manual-closewstage. The device provides,
in this version, a specialmeasured current input that
allows for preegessing/of earth current in from 3 mA
and higher.

4.32 Displacement voltage stage

In devices with input for the displacement voltage,
thiswoltage Vg is one condition for release of direc-
tion determination according to Section 4.3.3. In this
aspect, Vg is the voltage fed to the corresponding
device input. Normally, the transformation ratio of
the voltage transformers is

VNpiim VNs_ec VNsec

V3 0 VB 0 3

If the device is connected to the open-delta voltage
windings of a voltage transformer set, the following
applies:

Ve = (Vi1 + Vio + Vig) / /3.

With an earth fault in an isolated system, the dis-
placement voltage amounts to the magnitude of the
(healthy) phase-to-phase-voltage, i.e. 1-Vy at rated
system voltage. In an earthed system, the magni-
tude depends on the earth point conditions and the
feeding locations.

In order to ensure measurement of stable values,
the earth fault detection is delayed until e.g. 1 sec-
ond (adjustable) after inception of voltage displace-
ment.
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Pick-up by the displacement voltage stage can be mand time is composed of the inherent meas
used as a separate protection function, i.e. for time time (approximately 60 ms) plus pick-up del
delayed trip command. Note, that the total com- trip delay time.

TVeADI

Ve> 2 FD VE
rio VE

TVe>
Block UE> NL {
133 Ve

Parameters: Directional 0
Dlee ™™ haracter- | Release
DIRMOD —{ Chara -
PHICOR — istic @

Parameter: =
D IEE>> > | TrplE> >
|EE> > & . >
Block |E>> >IE>> bk
Parameter:
D IEE> Trp IE>
T
lgg> \ IEEp . -
Block IE> | >IE> bk
E/F for/rev
The processing of the in 1 aracteristic is to be ; —
replaced by the definite imdefinite ime mode T”p

Annunciation

logic diagram of the highly sensitive directional earth fault protection — illustrated
erse time characteristic according to IEC for the low-value stage

V/

Figure 4.
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4.3.3 Sensitive direction discrimina-
tion

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

Figure 4.8 shows an example in the complex phasor
diagram, in which Vg forms the real axis. In this ex-
ample, the active component Ig, of the earth current
Ig, related to the displacement voltage Vg, is deci-
sive and is compared with the set threshold value
leeqir Thus, this example is valid for directional earth
fault determination in an compensated system,
where the quantity Ig - cos ¢ is the determining fac-
tor. The symmetry axis is identical with the Ig, axis.
The current magnitude threshold appears as acircle
(dotted circle IEE> in the figure).

VE A lEa

forward direction

7222 2 %

/ IEE>

%7

2% .

gy capacitive

inductive

TR

reverse direction

DIRMOD = COS PHI

PHICOR = 0.0°
Figure 4.8 Directional characteristic with cos ¢
measurement

The symmetry axispcan be shifted by up to =45°
(settable). Thus, it is possible, for example, to
achieve {maximum sensitivity for ohmic-inductive
currents by,—45° (inductive) angle displacement, in
earthed systems, or, for example, to achieve
maximum sensitivity for ohmic-capacitive currents
byt 45° (capacitive) angle displacement, for use on
electrical machines which are directly connected to
an isolated network.

The symmetry axis can also be set in the direction of
the reactive current component. Thus, the compo-
nent Ig - sin ¢ is decisive. This enables to detect
earth faults and their direction in isolated systems:

NN

forward

direction /

E capacitive /\ inductive
/ reverse
DIRMOB= SIN% direction
PHICOR' 0,0°
7
7
a1V
Figure 4.9 Directional characteristic with sin ¢

measurement

The earth fault direction and the magnitude of the
current components is determined from a highly ac-
curate calculation of active and reactive power using
the definitions:

Active power:

1 t+T )
Pea = jan)-lE(t)-dt
t

Reactive power:
4 T
PEr=TJVE(t—90°)-iE(t)-dt
t
where T equals period of integration.

The use of an efficient calculation algorithm and si-
multaneous numerical filtering allows the directional
determination to be achieved with high accuracy
and sharply defined threshold limits (see Figure
4.10) and insensitivity to harmonic influences — par-
ticularly the frequently strong third and fifth harmon-
ics which occur particularly in earth fault currents.
The directional decision results from the signs of ac-
tive and reactive power.
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lea (active component)

1000 mA

T

) L

o

V1N

)

N

10 mA
Reverse Forwards Ferwards Reverse
- —_— - —_—
J \_ -
Ig leading <— [ &= "Nlg lagging
| | | | | |
90° 60° 30° 0° 30° 60° 90°

Figure 4.10 Directional earth fault measutément characteristic — example | - cos ¢

Since the active and reactive component of the cur-
rent — not the power — determine_pick-up of the
earth fault directional decision, these current com-
ponents are calculated from™the “power compo-
nents. Thus for determination aftheydirection of the
earth fault active and reagtive“eomponents of the
earth fault current as well as'the direction of the ac-
tive and reactive power are evaldated.

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

— earth faultforwardsywhen Pgg > 0 and Ig; > set
value,

— earthfault backwards, when Pg; < 0and lg4 > set
value.

With'sin ¢ measurement (for isolated systems):

= earth fault forwards, when Pg, > 0 and |, > set
value,

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

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

In systems with isolated starpoint, the earth fault cur-
rent flows as a capacitive current from the healthy
lines viathe measuring point to the point of fault. This
capacitive current determines the direction.

In systems with arc suppression coils, the Petersen
coil superimposes a corresponding inductive cur-
rent on the capacitive earth fault current when an
earth fault occurs, so that the capacitive current at
the point of fault is compensated. Dependent upon
the point of measurement in the network the resul-
tant measured current can however be inductive or
capacitive and the reactive current is therefore not
suitable for the determination of direction. In this
case, only the ohmic residual current which results
from the losses of the Petersen coil can be used for
directional determination. This earth fault ohmic cur-
rent is only a few percent of the capacitive earth fault
current.
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In the latter case it must be noted that, dependent
upon the location of the protective relay, a consider-
able reactive component may be superimposed
which, in the most unfavourable cases, can attain 50
times the active component. Even the extremely
high accuracy of the calculation algorithm is then in-
adequate if the current transformers do not exactly
convert the primary values.

The measurement input circuit of the relay for sensi-
tive earth fault detection is particularly designed for
this purpose and permits an extremely high sensitiv-
ity for the directional determination of the wattmetric
residual current. In order to utilize this sensitivity it is
recommended that window-type current transform-
ers be used for earth fault detection in compensated
networks. As even the core balance transformers
have an error of angle, the protection system allows
the setting of factors which, dependent upon the
reactive current, will correct the error angle.

Further explanation concerning the characteristic
and symmetry axis are given in the setting hints in
Section 6.3.6.

4.3.4 Earth fault location

By means of the directional indication of the net-
work, the earth-faulted line can often be located. In
isolated radial networks, location of the faulted line is
relatively simple. Since all circuits on a busbar (Fig-
ure 4.11) carry a capacitive partial current{the mea-
suring point on the faulted line in an isolatedinetwork

sees almost the entire prospective earth fault current
of the network; in compensated networks the watt-
metric residual current from the Petersen coil flowg
through the measuring point. For the faulted line or
cable, a definite “forwards” decision will rgsult,
whilst in the remaining circuits a “reverse” indication
will be given unless the earth current is so small that
no measurement can be taken. In any case the
faulted cable can be clearly determined.

In meshed or ring networks theaneasuyring points at
the ends of the faulted cable equallyyseé@ maximum
of earth fault (capacitive or ohmig), current. Only in
this cable will the direction “farwards” be indicated
on both line ends (Figure 4.92). Even the remaining
directional indications inithe network can aid loca-
tion of the earth faulimButtunder certain circum-
stances one or morgindications may not be given
due to insufficient.earthycurrent.

Figure 4.11 Faulted line location in radial network

Figure 4.12 Location of earth fault based on the directional indicators in a meshed network
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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).

4.4.1 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:

e . 1 -1 p
dt T @ T !
with® - actual temperature rise referred tosthexfi-
naltemperature rise for the maximum per-
missible current k - Iy

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

I —actual current (r.m.s. valug)referred to the
maximum permissible current of the pro-
tected object Inax = kUl

When the temperature rise réaches,a first set thresh-
old, a warning alarm is given, interder to render pos-
sible an early load reduction. Ifithe trip temperature
threshold is reached_the“protected object can be
disconnected from the network.

The temperature rises are calculated separately for
each individualéphase. The maximum calculated
temperaturetiSe ofdhe 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-
monic content.

The maximum permissible continuous thermal over-
load, current Iy« is described as a multiple of the
rated eurrent Iy:

Imax = k' In

where k = factor according to IEC 60255-8 or
VDE 0435 part 3011

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

The tripping time is derived from the actually flowing
current and the pre-load condition according to the
formula in Section 3.5.1.

When the warning thresheld™O®y,mn has been
reached, the protection cemputes the expected
time until trip (steady-state current assumed) and
makes it available in the operational measured val-
ues. The applied formulais:

I -©

tirip = Tty
|

with tyjp %, expected time until trip

®,, \— actual temperature rise referred to the
final temperature rise for the maximum
permissible current k-Iy

Th — thermal time constant for heating-up of
the protected object
1 — actual current (r.m.s. value) referred to

the maximum permissible current of
the protected object lnax = 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 an adjustable cur-
rent.

teiose = K- Tin - In
warn

with tgose  — time after which reclosure is permitted
T - Ky — heating-up time constant
K¢ — prolongation factor for cooling down

(C] — actualtemperature rise referred to the
final temperature rise

Owarn— Set warning temperature rise
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7SJ602 allows to include the ambient or cooling me-
dium temperature from an external RTD-box via the
serial system interface (order option). In this way, the
thermal overload protection is able to calculate not
only the temperature rise but also the total tempera-
ture in the protected object. Thus, it is taken into ac-
count that the permissible thermal current through
the protected object depends on the ambient tem-
perature: With decreased ambient temperature, the
protected object can carry a higher current than with
a higher ambient temperature.

The ambient or cooling medium temperature is con-
sidered in the thermal differential equation by an
additional term:

where ®,mp— ambient or cooling medium tempera-
ture at the measuring point of RTD,
referred to the temp, at rated
current of the prétected object Iy

O/L

_o/o— preLOAD
: O— no prel.D
! 1
' —_— |2 =
IL—{ILy e 97, L.
fS/:/ 1_ ’ I2 =
L2112 eff o v .
lLa—{1L3 eff

Block overload
protection

Oamb
(from RTD-box)

{ >O/L bk)

L

e

(O/Lpu )

re 4.13 Simplified logic diagram of overload protection
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4.4.2 Overload protection without memory

If the overload protection without memory is se-
lected, the tripping time is calculated according to
the simplified formula:

35

t=—7— - t forT>1.1.1
12 -1 L L
witht — tripping time
I - overload current
I, - parameterized threshold value
t. — parameterized time multiplier (tg-time =
tripping time with 6 times the threshold
value 1)

When the current of at least one phase has -
ed the limit value (1.1 - 1), pick-up is indicatedsand
the timer is started. Trip command is gi\@r the
time has elapsed.

When pick-up has occurred, the protection com-
putes the expected time until trip (steady-state cur-
rent assumed) and makes it le in the opera-

tional measured values.\

Figure 4.13 shows the logi gram of the overload

protection with and$ emory.
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4.5 Circuit breaker failure protection

The circuit breaker failure feature provides rapid
back-up clearance of fault, in the event that the local
circuit breaker fails to respond to a trip command
from a feeder protection function.

Whenever a protection function issues a trip com-
mand to the breaker, a timer T—B/F, in the breaker
failure protection, is started. The timer runs as long
as a tripping command is present and current con-
tinues to flow through the breaker poles (Figure
4.14).

=1t
| | | |
| | | |
% | | | |
\*J - ] - I
|
|
d |
} _ . BFI Trip
= i
, protection '
function —
J- TB/F |
protec. | __ _F
trip & '
()] ! CBI |
' circuit breaker @
|_73J602 failuré protection /|

Figure 4.14 Simplified function schefme of circuit
breaker failure protectien

Normally, the breaker Will open and interrupt the
fault current. The gurrent menitoring stage quickly
resets and stopséhe timer #—B/F.

If the tripping command’is not carried out (breaker
failure case), current continues to flow and the timer
runs to its set valué? The breaker failure protection
then issues'a,command to trip the back-up breakers
and interruptthe fault current.

The reset time of the feeder protection is of noimpor-
tancebecause the breaker failure feature itself rec-

ognizes the interruption of the current.

For protection functions for which the tripping €rite-
ria are not dependent on current (e.g. displacement
voltage during earth fault), current flow is not a reli-
able criterion for proper operation of the breaker.

In such cases, the circuit breaker pasition can only
be read from feed-back of the breaker by#an auxiliary
contact on the breaker. Thereforgyinstead of moni-
toring the current, the feed-back condition is moni-
tored. For that purpose, the outputfrom the breaker
auxiliary contact must béfed to'at least one binary
input on the relay.

B S S

—
[ | | |
| | | |
| | | |

_I - - I

|
|
|

BF*’Tn
protection

1 1

L+ function | | |
1

1

N\~

I_ X rotec. | TeF
\| \ “55_1‘_ . & | }
I

1

| 7SJ602
| 78960

circuit breaker
failure protection_l

Figure 4.15 Simplified function scheme of circuit
breaker failure protection controlled
by circuit breaker auxiliary contact

If feed-back information from the breaker is available
it is used as an additional criterion even for tripping
by a short-circuit protection function. This means
that the breaker is assumed to be closed as long as
either current flow is detected and it is not indicated
as closed.
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But, if there is no feed-back information to a binary
input of the device, i.e. if no auxiliary contact is con-
nected, the current flow criterion is the only criterion
for the breaker response as no feed-back informa-
tion is available. The same applies if the feed-back
criterion is intentionally to be ignored by a corre-
sponding parameter (setting BF—AC). In this case,
failure of the breaker cannot be detected without
current flow, and the breaker failure protection func-
tion will not operate in this case.

The current criterion is always decisive when, at the
instant of trip command by the feeder protection,
current is registered.

B/F-AC

o_on
\: off

CB CL assigned—
CB OP assigned— processing

L

Feed-back not assigned >

—

of Intermediate position
feed-back
information

Binary inputs:
,2>CBPcld”
,>CBPopd*”

Breaker closed

Py

Release fr,
back cri

There are two different sources for an initiation ofthe
circuit breaker failure protection:

— internal protection functions in the 7S
— external starting signals via binary input.

Each of the sources creates a pick-up annunciation

of its own, time delay and trip command are com-
mon. ¢

Figure 4.16 shows the | 'c@m of the circuit
breaker failure protectiN complete circuit
breaker failure protecti switched on or off
via parameters and bi uts.

>

n R Annunciation

UE> Trip

Protec. Trip ]

CBI> 4

( BFfitl )

>1—e
L T-BJF

>1 P E
& BF Trip

“>BF St”
(ext. start)

Figure 4.16

& ® ( BFfitE )

c diagram of the circuit breaker failure protection
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4.6 Unbalanced load / negative sequence protection

The unit is equipped with an unbalanced load pro-
tection, which is advantageous for protection of
motors, particularly those 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 motor will be quickly thermally over-
loaded. Furthermore, thermal overloading of the
motor can arise by unsymmetrical system voltage.
Even small unbalanced system voltages may lead to
large slip load currents because of the small nega-
tive 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 7SJ602, the
fundamental wave of the phase currents is filiered
out and separated into symmetrical components
(negative sequence lo and positive sequence ly).
The ratio lo/ly (In = rated relay current) is evaluated
for unbalanced load detection.

The unbalanced load protection hastWwo-stage de-
sign. If the first adjustable threshold,l,>is reached,
timer Tyo. is started, the secopd adjustable thresh-
old lo>> starts the timer Tios-£(s€€ Figure 4.17).
When the associated time“has“elapsed, trip com-
mand is issued.

Filtering of the negative sequence current is pos-
sible as long as the highest of the three phase cur-
rents is at least 0.1 times rated current of the relay.

Figure 4.18 shows the logic diagram of the unbal-
anced {oad,protection.

Trip area

Tios | ----
fripystage o>

Toss F—7 ———————

trip stage lo>>

> > I

Figure 4.17 Trip time characteristic of the unbalanced load protection
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Reversed phase rotation

{ >revPhR )

TI2>

& & N -

unbalanced

Block unbalanced load protection

load protection

& TI2>> o
-0 é

o

Figure 4.18 Simplified logic diagram of the unbalanc@roteotion
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4.7 Automatic reclosure

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.

7SJ602 allows automatic three-pole as well as
single- and multi-shot reclosure. Up to nine auto-re-
close attempts are possible (settable).

It can be freely arranged which protection function
should initiate the auto-reclosure function (refer also
to Section 5.5.5). 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 successiul;
faults on any part of the line should be cleared ffom
the feeding line end(s) within the same — shortest
possible — time. The time overcurrent proteetionjiss
therefore, programmed as to trip with, the instanta-
neous or short-time delayed stages S>> >
and Ig>>, only before the first reclosdre, inerder to
achieve fast tripping. Thereafter, thesekstages are
blocked in order to allow selective,delayed tripping
in accordance with the time-grading chart of the sys-
tem.

Initiation of the auto-reclosure’ function can be
blocked by signals #vhich €an be freely assigned to
internal signals ogfto abinary input. This is meaning-
ful for such tripping¥functions 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.

Furthermiore, \the reclosure command can be
blocked, by,conditions which can equally freely ar-
ranged or input 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 asshort-circuit
in one of the rapid stages 1> > g3 >Nor [e>>. The
AR-function is initiated. With) fault ‘clearance (i.e.
drop off of the trip command), the (settable) dead
time “AR T1” for the first AR-cycle commences. After
the dead time, the circuit,breaker receives a closing
command, the duration of Which is settable. Simulta-
neously, the (settablejyreclaim time “T—REC” is
started.

If the fault is\cleared (successful AR), the reclaim
time “T"=REC”‘expires and all functions reset to the
quieseent ‘éendition. The network fault is cleared.

If théifault has not been cleared (unsuccessful AR)
thenitheweclaim time is aborted by the renewed trip;
thefnext 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. Atthe 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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4.8 Start-up time monitoring for motors

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

Lsint )
t= ( . -t
Irms Stup

for Ins > s>

with t — tripping time O
Irms — actual current (rm.s.)
Istt — parameterized start-up current

tstup — parameterized start-up time

Figure 4.19 shows the logic diagram oféthe start-up
time monitoring.

The start-up time monitor k the time over-
current stages (1>, Ip) roximately 70 ms

(selectable).

I +—{1L1 rms lstrt>

|L2— I rms lstrt>

e
t
@p—21

&

|L3— L3 rms Istrt>

Block start-up
time monitoring

] &
[ &
L] &
O

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

Figure 4.19 Simplifi

%

(_>SRT bk )

agram of start-up time monitoring
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4.9 Restart inhibit for motors

The rotor temperature of a motor lies far away from
the critical temperature limits during normal opera-
tion, even with increased load. In contrast, during
start-up of the motor, the rotor is thermally endan-
gered rather than the stator because of its smaller
time constant in connection with the excessively
high start-up currents. Therefore, it is advisable that
the motor start is avoided when overheating of the
rotor is expected during run-up.

The rotor current cannot be measured directly.
Thus, the restart lockout function of 7SJ602 approxi-
mates the rotor temperature rise from the stator cur-
rents. It is assumed, that the limit temperature of the
rotor is reached, when the motor is energized with
the rated start-up current as much time as it is per-
missible according to the data stated by the man-
ufacturer of the motor. The relay calculates from this
data the thermal characteristics which are decisive
for thermal replica of the rotor. Restart of the motor is
locked as long as the calculated restart limit (see

C]1

max. rotor temperature

Figure 4.20) is exceeded. Only when this limit is un=
dershot, restart is released.

Switch-on of the motor via the integrated control
functions is avoided during restart inhibit, so that no
measures need be taken: like logical combination or
marshalling of the lock-out command#But, if the mo-
tor can be started from externalcontralcommands,
then the lock-out command must'be assigned to an
output relay and combined withithe ‘external com-
mand, so that the latter is locked against restart.

Itis of no concern that thejheat distribution on the ro-
tor cage bar is much differentsand produces several
hot spots; but it is decisive that the thermal replica of
the protection correspends to the thermal state of
the motor after run-upyEigure 4.20 shows, as an ex-
ample, theCheating-up progress during repeated
start-up of a'moter and the progress of the calcu-
lated thermal replica of the protection.

cooling-down with
T - Kt2

Temperature at:
upper edge of cage bar
/ lower edge of cage bar

7 | thermal replica | |

Rl ey S

cooling-down with
lr -kt

1st | 2nd
start start

motor en&d ‘ Tequal

current |

CByl>

| motor energized Tequal

start |

| 3rd
I
I

|
motor energized Tequal |

Rigure'4.20 Temperature progress in the rotor and the thermal replica during repeated motor run-up
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Besides the restart inhibit after a stated number of
restarts, an additional lock-out time can be defined.
The number of permissible restarts as stated by the
motor manufacturer assumes that the motor is not
re-energized before it has come to stand-still be-
cause of the different heat spots of the rotor. The mo-
tor should be restarted only when the rotor tempera-
ture has come to a thermal equilibrium after the time
Tequal has expired.

The time of thermal equilibrium Tequal is started
each time the motor is switched off. The motor is as-
sumed to be off when the current has fallen below
the breaker-closed criterion CB I1>. The thermal rep-
lica is not actualized during this time but kept con-
stant in order to simulate temperature equalizing.
The total lockout time is composed of the time calcu-
lated by the thermal replica plus the time of equilibri-
um Tequal as explained before.

As long as the motor is running, heating-up is simu-
lated with the thermal time constant t whereas cool-
ing down is assumed to take place with the cooling-
down time constant t - kt2.

The higher cooling-down time constant during
stand-still of a self-ventilated machine can be con-
sidered by a factor k. In this aspect, the motor is as-
sumed to stand still when the current consumptien
is less than the settable threshold CB I>. In case of
forced-ventilated machines is k; = 1.

If, for operational reasons, it becomes unavoidable
that the motor be started regardless of its thermal
state (emergency start), the lock-out signalfcan be
blocked via a binary input (“>MSP em”) ofitheyelay.
In this case restart is permitted. The thefmal replica
of the protection continues its calculation'sgthat the
simulated maximum rotor temperature can be ex-
ceeded. The machine breaker is not tripped but the
calculated temperature rise can be observed in the
operational measured value ifl order to estimate the
risk.

Some motor manufacturersirequire, regardless of
thermal profiles, a minimum’lock-out time after the
maximum number of permissible starting attempts
has been reached.“Restart is definitely locked as
long as this minimum lock-out time is running even
when the calculated lock-out time is shorter.

The thermal‘replica can be set to zero by blocking
signalfviaythe binary input “>MSP RTI”. In doing
thissa pessible lock-out signal is cancelled.

Wihen “the restart inhibit protection is blocked or
switched off, the thermal replica and the timer Tequal
are reset to zero. A standing lockout command is
cancelled.

Figure 4.21 shows the logic diagram of the restart in-
hibit.
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4.10 Undercurrent monitoring for motors

This function can be used for a variety of protection
and supervisory tasks. It can serve, for example, as
loss-of-load supervision or to recognize discon-
nected or interrupted lines. Furthermore, control
and regulating tasks are feasible.

The three phase currents are numerically filtered so
that only the fundamental wave of the currents is
used for the measurement. When one of the phase
currents lies below the setthreshold the delay time is

Iy — IL<
lo — IL< >1
g — IL<

Figure 4.22 Simplified logic diagram of th
L 4 \< ’

L 4

started after which an output signal is issueO

If the current of phase L2 is not conn@n the
relay it is calculated from the sum of the remaining
currents:

L 4

Lio=— Iy + L3+ Ig| %
The logic diagram of theN ent monitoring is
illustrated in Figure 4.2@

urrent monitoring
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4.11

The version 7SJ602* —***g8* —**** gllows to con-
nect an external RTD-box via the serial interface to
the relay. This box comprises 6 RTD-inputs (RTD =
Resistance Temperature Detector). The resistance
temperature detectors (Pt100, Ni100 or Ni120) are
connected to the RTD-box via a 2-wire or 3-wire
cable. The RTD-box acquires these analog tempera-
ture values from the temperature detectors in the
protected object and converts them into numerical
values and offers these at the serial interface. Of
course, the serial system interface of the 7SJ602
cannot be used for other purposes in this case.

The RTD-box allows the 7SJ602 to indicate and pro-
cess the ambient or cooling medium temperature in
the protected object. For instance, a temperature
detector may be installed in the transformer tank, in
the environment of a cable, or at a motor winding or
a motor bearing. The device indicates the tempera-
tures and can supervise the temperatures as to ex-
cess of a given threshold value.

The temperature value of the 1st RTD can be in-
cluded in the thermal overload protection thus allow-
ing not only to calculate the temperature rise caused

Temperature detection via RTD-box

by the current heat losses in the protected object but
also to process the total temperature, consisting in
the ambient temperature plus the temperaturettise,
e.g. in a cable or a winding.

The remaining temperature values can be displayed
in 7SJ602 among the measured valyés and can be
supervised for excess of settable threshold values.
Temperatures can be expressed imdegrées Celsius
or in degrees Fahrenheit (candoeiset):

The RTD-box itself providesthresholds of each RTD.
The information is then passed'on via an outputrelay
of the box. For further infermation refer to the instruc-
tion manual of the RID-box.

The RTD-box isfdesigned to convert the tempera-
tures according tothe'temperature/resistance char-
acteristic of alPt100 detector. If other types of detec-
tors ar€Mused\\(i.e. Ni100 or Ni120), the device
7SJ602 corrects the values according to a correc-
tion curve, That means that the values indicated by
7SJ602 are“correct temperature values regardless
whiech type of the three possible detectors is used
provided the relay is informed about the RTD type.
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4.12 Trip circuit supervision

The 7SJ602 includes a trip circuit supervision for one
trip circuit. Dependent on the number of binary in-
puts 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 4.25 shows the logic diagram of the annunci-
ations generated by the trip circuit supervision.

4.12.1 Supervision using two binary in-
puts

When two binary inputs are used, they are con-
nected according to Figure 4.23: 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.

In 7SJ602, the first input must be BI1 or Bi2. Both
must belong to the same electric circuit because of
the common positive electrode.

The second input must be volt-free. In 7§J602ithe in-
put BI3 is suitable.

The binary inputs are energized (legical “H”) or
short-circuited (logical “L”) depénding, on the status
of the trip relay and the cireuit breaker.

During normal operationfit is not possible that both
the binary inputs are de-energized (logical “L”) at the
same time unless fof the short time where the trip
relay has already, claseéd but the breaker is not yet
open.

If both the binary inputs are de-energized continu-
ously, this indicates that either the trip circuit is inter-
rupted, or the trip circuit is short-circuited, or the
control voltage for tripping is absent, or the breaker
has mot properly operated. Thus, this status indi-
cates ‘a fault in the trip circuit.

The status of the two binary inputs is checked ap-
proximately every 200 ms. An intentionaltime,delay
for alarm is produced by three repeaied status
checks before an alarm is given. This prevents from
faulty alarms due to short transient occurrences.

4.12.2 Supervision using one binary in-
put

When one binary input is used, this is connected ac-
cording to Figure 4¥24: in parallel to the trip relay the
circuit of whichiis to be supervised.

The binaryinputis energized (logical “H”) as long as
the trip felayis not energized and the trip circuit is
healthy:

Whenithe binary input is not energized (logical “L’),
thistindicates that either the trip contact is closed or
the trip circuit is interrupted, or the trip circuit is
short-circuited, or the control voltage for tripping is
absent. As the trip contacts may be closed during
healthy trip circuit condition, the status of the binary
inputis checked in relatively long periods (30 s). Fur-
thermore, an intentional time delay for alarm is pro-
duced by three repeated status checks before an
alarm is given. This prevents from faulty alarms dur-
ing closed 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 4.24, compare with Figure 4.23). 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 5.2.4.
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Figure 4 Principle of trip circuit supervision with two binary inputs
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Figure 4.24 N of trip circuit supervision with one binary input
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Figure 4.25 Simplified logic :'!Qof trip circuit supervision
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4.13 Ancillary functions

The ancillary functions of the numerical time over-
current protection 7SJ602 include:

— processing of annunciations,

storage of short-circuit data for fault recording,

operational measurements,

test routines,

monitoring functions.

4.13.1 Processing of annunciations

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

4.13.1.1 Indicators and binary outputs
(signal relays)

Important events and conditions are_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 meanings‘ether 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 soon‘as/the originating signal dis-
appears. ThepEDsanBe arranged to latch orto 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-checkingifunétion of the microprocessor de-
tects a fault or'whenmthe auxiliary voltage is absent.

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

4.13:1.2 Information on the display panel or to
a personal computer

Events and conditions can be read off in the display
on the front plate of the device. Additionally, a per-
sonal computer, for example, can be connected via
the 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 4.13.1.1.
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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 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.

4.13.2 Data storage and transmission
for fault recording

The instantaneous values of the measured valdes

iL1, iLo, iLg, iE OF
iL1, iL3, iEE, V (VL1-E OF VEN)
(depending on the ordered version)

are sampled at 1 ms intervals (fer 50,H2) ar 0.83 ms
intervals (for 60 Hz) and stored in“a,ciredlating shift
register. In case of a fault, the dataare'stored over a
selectable time period, but max. gver 5 seconds.
The maximum number of fault‘reCords within this
time period is 8. 3 seconds arepower-fail safe, i.e.,
after completion of thesstoring procedure, they are
protected against voltage“autage.

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

The dataxcan be transferred to a connected personal
computer via the operation interface and evaluated
bysthe ‘protection data evaluation program DIGSI®.
Thelcurrents are referred to their maximum values,
normalized to their rated values and prepared for
graphic visualization. In addition, signals are
marked as binary traces, e.g. “Pick-up” and “Trip
commands”.
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4.13.3 Operating measured, metered, and statistical values

For local recall in the display, or transmission of data,
a variety of measured values and calculated values
is available as long as the relay is not dealing with a
fault.

The possible values depend on the version of the de-
vice. The maximum available items are listed in the
following:

—I1 I 2, lIL.sphase currents in % of rated current
and in A or kA primary;

- lg earth current (residual current) in % of
rated current and in A or kKA primary,

or

- lgg earth current at the high-sensitivity
earth current input in % of rated current
and in A or kA primary (models with
high-sensitivity earth fault protection);

active and reactive component of the
earth current, related on the displace-
ment voltage (models with displace4
ment voltage input, high-sensitivity
earth fault protection and earthdaultdi-
rection discrimination);

— lga; ler

- Vg displacement voltage in % ofitherated
voltage and in V or kV primary (medels
with displacement voltage input);

voltage line to earthwin %,of rated volt-
age/~/3andinV orkVprimary (models
with phase voltagetinput);

- Viui-e

apparent, active, and reactive power in
% of the rated apparent power (Sy =
Vv 3Vniln)sand in kKW/kVA/KVAR or
MW/MVA/MVAR primary (models with
phaseWgltage input);

power factor (models with phase volt-
agejinput).

— Ccos @

The power values are integrated to electrical energy
values:

— Wp, Wq active and reactive energy@in™ kWh/
kVARh or MWh/MVARh or GWh/
GVARh (models with phasg voltage in-
put), separated for,positive and nega-
tive energy componénts.

Minimum, maximum, andimeanyvalues are indicated
as far as they can be gstablished:

— Min-/Max-valueg of the,line currents I 4 I o I 3, of
the voltage Ve (models with displace-
mentwoltage input) or Vi 1_g (models
with phase voltage input) as well as of
the pewer components S, P, Q and the
power factor cos ¢ (models with phase
voltage input);

—Bemand mean values of the line currents I 1gmq,
ILodmd, IL3dma @nd of the power compo-
nents Sgmd, Pamd, Qdmd (models with
phase voltage input) as well as the
minima and maxima thereof.

When the overload protection with total memory is in
operation the calculated temperature rise can be
read out.
— ©/@yjp  calculated temperature rise referred to
trip temperature rise.

the calculated time period until trip will
occur assuming constant current con-
tinuation;

- ttrip

the time period after trip until reclosing
will be possible (cooling-down period).

- tclose

If an RTD-box is connected to the relay:

— Thetal to the ambient or cooling medium tem-
Theta6 peratures calculated from the values
given through the RTD-box.
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4.13.4 Control functions

7SJ602 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 one of the serial interfaces from a per-
sonal computer or a localized switchgear automa-
tion 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.

The close command generates the “manual close’
information so that the protection functions operate
inthe same way as it is by energizing the binary input
“manual close” (“>mCLOSE”, FNo 356). The close
command is disrupted as soon as a trip command
occurs.

The TRIP command generates the annunciation “Q0
Trp” which must be allocated tothe hinary output
for breaker trip (together with th@&¥protection trip sig-
nal(s)) during configuration.

The annunciation remains,untilthe general trip com-
mand duration T—TRPahas%expired. The trip com-
mand of this control function does not initiate the
auto-reclose functien (ifavailable).

Control in progress

AR in progress

“>SWhblo.”

Close command
via serial
interface

>1

Trip command
(from protection)

Close command
via operator

e

1 — | s
E

panel

Trip command

= Man. Close

T-TRP

1 —

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

Figure 4.26 Simplified logic of circuit breaker control

= AR reset
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4.13.5 Test facilities

Numerical time overcurrent protection SIPROTEC
7SJ602 allows 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 operator interface (refer to Section 6.7.1 and
6.7.10).

4.13.5.1 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.

4.13.5.2 Interrogation of binary states

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

4.13.6 Monitoring functions

The device incorporates comprehensive mohitoring
functions which cover both hardware andssoftware.

4.13.6.1 Hardware monitoring

The complete hardware js monitéred for faults and
inadmissible functions, from,the meéasured value in-
puts to the output relaysy In“detail this is accom-
plished by monitoring:

— Auxiliary and reference voltages

Failure or switchzoff of the auxiliary voltage auto-
matically puts, the system out of operation; this
status igfindicated by the breaking contact of an
availability relay provided it is accordingly allo-
catediJranmSient dips in supply voltage of less
than’50 ms will not disturb the function of the relay
(ratednd.c. auxiliary voltage > 110 V).

— Cemmand output channels:

The command relays for tripping and reclosing
are controlled by two command and one addition-
al release channels.

— Memory modules:

After the relay has been connected to the auxiliary
supply voltage, the working memory (RAM) is
checked by writing a data bit pattern and reading
it.

The further memory modules are periodically
checked for fault by

e formation of the modulus for the program
memory (EPROM) and comparison of it with a
reference program modulus stored there,

e 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.
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4.13.6.2 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.

4.13.6.3 Measured value supervision

For the device variants 7SJ6021 and 7SJ6025, there
are four input converters in the current path. The dig-
itized sum of the outputs of these must always be
zero. A fault in the current path is recognized when

|i|_1 + i|_2+ i|_3 + k|XiE| >
SUM.Th x Iy + SUM.Fax lyax

An adjustable factor k| (parameter le/lph) can be set
to correct the different ratios of phase and earth cur-
rent transformers (e.g. summation transformer for
earth fault detection). If the residual earth current js
derived from the current transformer starpoint,
ki = 1. SUM.Th and SUM.Fa are setting parameters
(see Section 6.3.10). The component SUM.Fax Imax
takes into account permissible current proportional
transformation errors in the input converters Which
may particularly occur under conditions of high
short circuit currents (Figure 4.27).

Note: Current sum supervisiong€an,operate properly
only when the residual currentofthe protected line is
fed to the Ig input of the relay.

I_F IF = Fault cusrent
In
Slope:
SUNLTHh
Imax
In

Figure 4.27 Current sum supervision (current
plausibility check)
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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,/VDEjer national standards)
regarding the correct installation of electrical high-voltage equipment mustbe observed. Non-obser-
vance 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 dssnotisuited to
transport. If alternative packing is (usedjithis must
also provide the same degree offproteetion against
mechanical shock, as laid down iny|IEC 60255—
21-1 class 2 and IEC 60255—2%-2 class 1.

Before initial energization with, supply voltage, the
relay shall be situated_in‘the/operating area for at
least two hours infordeg 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 electro-stati-
cally endangered devices (ESD) 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 7SJ602x--xBx*xx for panel sur-

face mounting

— Secure the unit with four screws to the panel. For
dimensions refer to Figure 2.1 in Chapter 2.

— Connect the earthing screw of the device with the
earthing system of the panel. The cross-section of
the earthing wire must be greater than or equal to
the cross-section of any other control conductor
connected to the device, but at least 2.5 mm?.

— Make connections via the screwed terminals; ob-
serve labelling of the individual terminals; observe
the maximum permissible cross-sections and
torque (see Section 2.3). Use copper conductors
only!

— If an optical interface is used, observe the permis-
sible bending radius (Section 2.3).

5.2.1.2 Model 7SJ602x--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 4 holes4n
the fixing angle.

— Insert the unit into the panel cut-out or the cubicle
rack and secure it with 4 fixing screws. For dimen-
sions refer to Figure 2.2 in Chapter 2.

— Replace the covers.

— Make a solid low-resistive and low-inductive op-
erational earth connection betweenthe earthing
surface at the rear of the unit using at least one
standard screw M4, and_the, earthing system of
the panel or cubicle. Thegcross-section of the
earthing wire must belgreaterthan or equal to the
cross-section of any othencontrol conductor con-
nected to the devicé, but,at least 2.5 mm2.

— Make connections via the screwed terminals of
the connectors of the housing. Observe labelling
of the individual connector modules to ensurg
correct location; observe the max. permissible
conductor cross-sections and torque (see(Sec-
tion 2.3). Use copper conductors only!

— If an optical interface is used, observe the permis-
sible bending radius (Section 2.3).

5.2.2 Checking the rated data and
hardware matching

The rated data of the'unit must be checked against
the plant data. Thisyapplies in particular to the auxil-
iary voltage and thetrated current of the current
transformefrs\Eurtherfadaptation facilities relate to
the serial systemiinterface.

If youlwill carry out certain alterations on the printed
circujttboard, “observe the notes given in Section
5.2.2.Z

5.2.2.1 Auxiliary voltage

Three different ranges of auxiliary voltage can be de-
livered (cf. Section 2.4 and 3.1). If, for exceptional
reason, the rated voltage of the supply input is to be
changed, it must be taken into account that the
models for rated auxiliary voltage 60/110 Vdc and
110/125/220/250 Vdc differ from each other by dif-
ferent plug jumpers. The model for 110/125/220/
250 Vdcis suitable for 115/230 Vac, too. The assign-
ment of these jumpers is shown in Table 5.1, their lo-
cation on the p.c.b. in Figure 5.1. 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, normally, none of the
bridges need to be altered.

Jumper 24/48 Vdc 60/110 Vdc 110/125/220/250 Vdc; 115/230 Vac
X5i none 1-2 2-3
X52 none 1-2,3-4 2-3
X53 none 1-2 2-3
Table 5.1 Jumper position for auxiliary voltage
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5.2.2.2 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 1 A or5 A can be adapted by correct location of
plug jumpers on the p.c.b. Devices with high-sensi-
tivity input (7SJ6022—... or 7SJ6026—...) can be
matched to 1.6 A or 8 A maximum current for this in-
put. The assignment of the jumpers is shown in
Table 5.2 for models with 4 normal current inputs
(7SJ6021 —... or 7SJ6025—...), in Table 5.3 for mod-
els with a high-sensitivity current input (7SJ6022—...
or7SJ6026 —...). The jumper location onthe p.c.b. is
shown in Figure 5.1.

Jumper Rated control Rated contrel
voltage voltage
24/48/60/110/ 110/220/
125 Vdc 250, Vde
Pick-up at 19 V 115/230 fac
Pick-up,at 88 V
X11 to X13 L H

Jumper INn=1A INn=5A

X21 to X24 1A 5A

Table 5.2 Jumper position for rated currents on
models 7SJ6021—... or 7SJ6025—...

Jumper INPh =1A INPh £5A
leEE=<1.6A lee &, <8A
X21, X22 1A 5 A
X24 1.6A 8'A

Table 5.3 Jumper position fer rated currents on
models 7SJ6022 — . Neor 7836026 —...

5.2.2.3 Control d.c..voltage of binary inputs

When the devicenis delivered from the factory, the
binary inputsfare sette.operate with a dc control volt-
age that carresponds to the rated dc voltage of the
power supplydln general, to optimize the operation
of the inputs, the'pick-up voltage of the inputs should
be set to most closely match the actual control volt-
age being used. Each binary input has a pick-up
voltage that can be independently adjusted; there-
fofepeach input can be set according to the function
perfermed.

Ajumper position is changed to adjust the pick-up
voltage of a binary input. Table 5.4 shows the as-
signment of these jumpers, Figure 5.1 their location
on the p.c.b.

Table 5.4 Jumper position for the rated control
voltages of binary inputs

Note: If binary inputs aré used for trip circuit supervi-
sion, 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
must be clearly§mallerthan half the control voltage.

5.2.2.4%, Contact mode of the “Live status” con-
tact

‘The,contact of the live status supervision relay can
be operated in normally open (NO) or normally
clesed (NC) mode. Normally, the NC mode is used
put the contact mode can be changed according to
Table 5.5.

NC contact
2-37%)

NO contact
1-2

Jumper
X15
*) default setting

Table 5.5 Jumper position for the contact mode
of the live status contact

5.2.2.5 Contact mode of the output relays

The contacts of the output (command) relays CMD1
and CMD2 can be operated in normally open (NO)
or normally closed (NC) mode. The contact mode
can be changed according to Table 5.6.

for |Jumper Normally Normally
open (NO) closed (NC)
CMD1 X18 1-27%) 2-3
CMD2 | X19 1-27%) 2-3

*) default setting

Table 5.6 Jumper position for contact mode of
the output relays CMD1 and CMD2
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5.2.2.6 Matching facilities for the serial
system interface

If the device is equipped with an electrical systemin-
terface, this may be according to RS232 or RS485 —
depending on the ordered device version.

The system interface is assembled on a plug-on
module located on the p.c.b. The RS232 interface
can be converted into a RS485 interface and vice
versa, by plug jumpers.

Figure 5.2 shows a simplified illustration of the layout
ofthe interface module, configured as RS232, in Fig-
ure 5.3 the RS485 variant is illustrated. When the de-
vice is delivered, the jumpers are fitted according to
the ordering code. The following facilities exist:

RS232:

Using RS232 (Figure 5.2), jumper X11 allows to acti-
vate or not the CTS control (clear-to-send). This is
important for communication with modem:

Jumper | /CTS triggered /CTS from inter-
by /RTS face RS232
X11 2-3%) 1-2

*) default setting

Jumper position 2—-3 means: Connection to the mo4
dem is usually done with star coupler or optical fibre
converter. Therefore the modem control signal“ac-
cording to RS232 standard DIN 66020 is not ayail-
able. Modem signals are not required since commus
nication to the SIPROTEC® devices is always carried
out in the half duplex mode. Use connection cable
with ordering number 7XV5100-—4.

Jumper position 1 -2 means: The niedem signal is
available, i. e. for a direct RS232%onnection be-
tween the SIPROTEC® device and thedmodem this
setting can be selected optionally. We recommend
to use a standard RS232 medem eénnection cable
(converter 9-pin to 25-pin)!

Note: For a direct connectionto DIGSI with interface
RS232, jumper X411 miust be plugged into position
2-3.

RS485:

The RS485'interface (Figure 5.3) is capable of half-
duplex service,with the signals A/A’ and B/B’ with a
commen, relative potential C/C’ (GND).

Forinterfaces with bus capability, the last devices on
the,bus must be provided with terminating resistors,
Verify that only the last devices on the bus have the
terminating resistors enabled, and that the other de-

vices on the bus have not.

With default setting, jumpers are plugged in such a
way that terminating resistors are disconnected.
Both jumpers have always to be plugged in_the
same way.

The jumpers are situated on the interface module
RS485 (Figure 5.3) or Profibus/Modbus (Figure 5.4).
If the bus is extended, make sure again that only the
last device on the bus has the termjnating resistors
effective, and that all other devi€es on'the bus have
not.

The terminating resistors can also be connected ex-
ternally, e.g. in the plug box oronthe connection ele-
ment (Figure 5.5). In this@ase, the terminating resis-
tors located on the interface module must be discon-
nected.

5.2.2.7 Performing alterations on the p.c.b.s

— Slip, away, the covers at top and bottom of the
housing in“order to gain access to the two fixing
serews ofthe module. Unscrew these screws.

& Ifthedevice has acommunication interface at the
bottom, the six screws of the communication
module must be loosened and the module must
be removed.

— Pull out the module by taking it at the front cover

and place it on a surface which is suited to electro-
statically endangered devices (ESD).

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.

— Check the jumpers according to the Figures 5.1 to
5.4,

— Insert module into the housing;

— Fix the module into the housing by tightening the
two fixing screws.

— If the device has a communication interface, the
communication module must be re-inserted.
Slightly tighten all screws before fixing them final-

ly.

— Re-insert covers.
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Figure 5.1 €PUB02V2 module - illustration of the jumpers on the printed circuit board
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Interface module, configured as RS232 port

Figure 5.2
Terminating resistors
Jumper| connected | disconnected
X3 2-3 1-2%
X4 2-3 1-2%

N
e~

123

X7 1)
Xa=1=) | O \:‘

*) Default setting

Figure 5.3 Interface module, configured as RS

&

AL
X13 =

O
]
]

C53207—
A324-B180

*) Default setting \
Figure 5.4 Interfac
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Terminating resist
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5.2.3 Checking the serial data transmission link

For models with system interface for a central data
processing station these connections must be
checked. It is important to visually check the alloca-
tion of the transmitter and receiver channels. Since
each connection is used for one transmission direc-
tion, the transmit connection of the relay must be
connected to the receive connection of the central
unit and vice versa.

If the RS232 interface is used, the connections are
marked in sympathy with ISO 2110 and DIN 66020:

TxD  Transmit line of the respective unit

RxD  Receive line of the respective unit

5.2.4 Connections

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

If the trip circuit supervision is used, decision must
be made whether two binary inputs or enly one is
available for this purpose. The function is explained
in detail in Section 4.12, where also the jprinciple
connections are given.

Note: It must be considered that two binary inputs
(or one input and a replacement resistor) are con-
nected in series. Therefore, thépick-up threshold of
the binary input(s) (Sectionis:2.2.8) must be clearly
smaller than half the conirl voltage.

If one single binary inputjis‘available (Figure 5.6), an
external resistor, R must be connected in the circuit
of the breaker atxiliarym€ontact (Aux2), which re-
places the missing segond binary input (refer also to
Section 4.12.2)¢ Thus, a fault is also detected when
the NO auxiliary, contact is open and the trip relay
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 open
and Aux2 closed), but that the binary input (BI1) can
operateywhen the trip contact of the device has
opened, at the same time (Figure 5.6).

RTS Request to send signal

CTS Clear to send signal

GND signal ground
The conductor shield and the common overall shield
must be earthed at both line(ends:

Transmission via opticalfibre i)is particularly insen-
sitive against interferences ‘and automatically pro-
vides galvanic isolatien. Transmit and receive con-
nector are designated With the symbols ——> for
transmit outputand ==>-® for receive input.

This_results in an upper limit Ryax and a lower limit
Rmin ©Of the resistance, from which the arithmetical
mean value is taken:

Rz_Rmax‘*'_mm.
2

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

Rmax = MB.LDJ.LD_ - Rre
IBi (High)

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

Ucv = Urc ow)
Utc (Low)

Rmin = Rrc -

Ig (Highy constant current which operates the binary input
(approx. 1.8 mA)

Ugimin  mMinimum control voltage for the binary input
(approx. 19 V at delivery, approx. 88 V with
increased pick-up)

Ucv Control voltage of the trip circuit

Rrc ohmic resistance of the trip coil

Urcow) maximum voltage which does not operate the trip
coil
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Example:
Igi High) 1.8 MA (protection relay data) Rmin = 500 Q - 110V \7 2V
2
Ugimin 19V (protection relay data)
Ucv 110 V (switchgear control voltage) Rmin = 27 kQ O
Rtc 500 Q (circuit breaker data) .
o R = _Rmax"‘_Rmm_ = 385 kQ
Urc (Low) 2 V (circuit breaker data) P) .
Rmax = 110V - 19V — 5000

1.8 mMA

The nearest standard value is Ie@ kQ.
Rmax = 50 kQ \

Ucv - o
L+ [7ss602 | L+ @ [7sse02 |

I
! BI
.

[ 7sJ602
or any other

! protection relay TR\

—-l 1 Utc (Low)
Rrc

L— L—

trip contact'ope trip contact closed

Figure 5.6 Dimensioning the external resistor R when one single binary input is used
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5.2.5 Checking the connections

/_v\ Warning

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

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

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

— Switch off the circuit breakers for the d.c. supply!

— Check the continuity of all the current transformer
circuits against the plant and connection dia-
grams:

Are the current transformers correctly earthed?

Is the phase relationship of the current trans-
formers correct?

Are the polarities of the current transformer
connections consistent?

Is the polarity of the earthfcurrent transformer
correct (if used)?

Are the voltage transformers correctly earthed
(if used)?

Is the polafity ofithe voltage transformer circuit
correct (if used)?

Is the cennected phase (L1—E) of the voltage
transformeisfcorrect (if used)?

Is the polarity of the open delta winding on the
voltage transformers and the connection cor-
rect (if used)?

If test switches have been fitted in the secondary
circuits, check their function, particularly that’in
the “test” position the current transformer sec-
ondary circuits are automatically short-€ircuited.

Fit an ammeter in the auxiliary power circuit;
range approx. 1 A.

Close the power supply‘eircuit breaker; check po-
larity and magnitude ofwoltage at the terminals of
the unit or at the connector,module.

The measured current, consumption should cor-
respond to the quieseent power consumption of
approximately Wyto 3 W/VA (dependent on ver-
sion). Transient movement of the ammeter point-
er only ifndjeates the charging current of the stor-
age, capagitors.

Openythercircuit breaker for the power supply.

Remove the ammeter; reconnect the auxiliary
Veltage leads.

Close the power supply circuit breaker. The unit
starts up and, on completion of the run-up period,
the green LED on the front comes on after approx-
imately 0.5 s, the red LED gets off after at most
7 sec.

Open the miniature circuit breaker for the power
supply.

Check through the tripping circuits to the circuit
breaker.

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

Check the signal circuits.

If the serial port with bus capability is used, ensure
that the termination resistors are enabled at the
last devices on the bus but not at the other de-
vices.

If an RTD-box is connected the termination resis-
tors must be enabled at the RTD-box as well as at
the system interface of the 7SJ602 device.
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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 which requires
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 required.heseodeword’
itself consists of the key sequefiee [EI'TH/[=]. Press
these keys in the indicated sequenee and confirm
with the enter key E. If the codewerd is correct the
display shows “CW OK_”. By pressing the enter key
E once more the operation item is displayed again.
Use the keys [} or [] infferder to change the pres-
ented text or numericalvalue®A flashing cursor indi-
cates that the relay operatesnow in alteration mode,
starting with the firstalteration and ending after con-
firmation of the alterediitem with the enter key E. The
alteration Mmode islequally ended when the setting
menu is left oy after an internal waiting time.

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

CWw WRONG

entry.

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

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

The operating interface is built up by ahierarchically
structured menu tree, which can'be passed through
by means of the scrolling keys 4 W, 4, and V. Thus,
each operation object canfegeached. A complete
overview is listed in Appendix C. Figure 5.7 illus-
trates the way to get'to theyconfiguration items.

After the relay hasibeen Switched on, the display
shows the type designation and the version of the
implemented firmware. Pressing the key V leads 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 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).

A7 TINT.OP
<z D

[7100]
Beginning of the block “Integrated operation”
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Address blocks 71 to 74 are provided for configura-
tion of the software operating system. These set-
tings concern the operation of the relay, communi-
cation with external operating and processing de-
vices via the serial interface, and the interaction of
the device functions.

You may, for example, change with the key P to the
third operation menu level, then with key 4 back to
the second operation menu level, as shown in Fig-

ure 5.7. Press the key V to change to address black
72, etc.

The display shows the two-figure addr

number and the meaning of the requested parame-
ter (Figure 5.7). Inthe second display lin sthe
text or number which is presently applicable. The
preset text or number can be altered by Rressing the

&
S

71 LANGUA
lENGL IsH

DEVICE

1st operation level

2nd operation level

v

3rd operation level

Figure 5.7 Extract from the operation structure and illustration of selection of the configuration blocks

C53000-G1176-C125
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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. Mul-
tiple 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.

If a numerical value of the parameter is required, the
preset number can equally be changed with the
keys [*]or [=]in order to get a higher or lower num-
ber. The desired value must be confirmed with the
enter key E! When one of the keys, [] or [, is
pressed continuously, the numbers will change with
an accelerating sequence. Thus, a fast and fine ad-
justment is possible within a wide setting range.

5.3.2 Settings for the integrated operation

Operating parameters can be set in address bloek
71. This block allows the operating language tonbe
selected.

When the relay is delivered from the factoty, the de-
vice is programmed to give function names and‘out-
puts in the English language. This can be ¢éhanged

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, thg
display will show the question “SAVE NEW SET-
TING?”. Confirm with the “Yes”-key Y/J that the hew
settings shall become valid now. If you pressithe
“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. Pressthe arrow key
once again in order to change‘eallysthe Joperating
item or 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 againstfpeweroutage.

If no operation hastakenyplace for more than 10 min-
utes, the relay terminates the setting mode and re-
verts to the defaultdisplay, i.e. indication of the mea-
sured valuesWAlterations which have not yet been
saved are lost, With the ¢ -key the last used operat-
ing levelis‘reached.

- ‘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.

71 LANGUA
<

[7101]

The available languages can be called up by repeatedly
pressing the key [#] or [=]. Each language is spelled in the
corresponding national language. If you don’t understand
alanguage, you should find your own language, neverthe-
less.

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

The device provides a serial operator interface (or
PC interface) and — dependent on the version — a
serial system interface. Communication via this in-
terfaces requires some data prearrangements like
identification of the relay, transmission format, trans-
mission 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.

In the actual relay, only those parameters are re-
quested which are relevant for the concrete version.
For instance, settings for Profibus configuration are
only requested if the relay is equipped with a Profi-
bus interface.

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 lis toler-
ated by the relay when gaps occur duringstransmiis-
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 transmissien quality is not so
good. It must be noted that GAPSImust be smaller
than the setting of “reactiontimeyprotection relay” in
the protection software RIGSI®V/3. Recommended
value:

“reaction/time protection relay”

APS ~
GAPS >

Higher values,for¥reaction time protection relay” re-
duce the transmission speed in case of transmission
errors, Ifithe'relay interface is connected directly to a
personal computer, then GAPS may be sett0 0.0 s.

5.3.3.1 General settings

[7200]

72 INTER il _ ]
D Beginning of the block “PC-interface and system interface”

AN
YV llFrace

[7201]

7 Identification number of the relay within the substation;
The number can be chosen at liberty, but must be used
only once within the plant system

q 72 DEVICE

Smallest permissible number: 1
Largest permissible number: 254
[7202]
<] NEPEPER @ Number of the feeder within the substation;
Smallest permissible number: 1
Largest permissible number: 254
[7203]
q 72SUBSTA|lA Identification number of the substation, in case more than
v one substation can be connected to a central device
Smallest permissible number: 1
Largest permissible number: 254
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YPE

INT
v 3

N1

N1

N1

4D

4D

[7208]

Function type in accordance with IEC 60870-5-103;
for time overcurrent protection no. 160.

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

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

format for Siemens protection data processing program
DIGSI® Version V3 or V4

ASCII format

[7214]
Maximum time period of data gaps whichymay occur during
data transmission via modem

Smallest setting value: 0.0s
Largest setting value: 5.0s
[7215]

The transmission baud rate for communication via the PC
(operating) interfaeecan be adapted to the operator’'s com-
munication interface, e.g. personal computer, if necessary.
The availablepessibilities can be displayed by repeatedly
depressionof the key + or —-. Confirm the desired Baud-
rate with the eniry key E.

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

format for Siemens protection data processing program
DIGSI® Version V3 or V4 with even parity and 1 stop-bit

8 bit transmission with Odd parity and 7 stop-bit

8 bit transmission with No parity and 2 stop-bits

8 bit transmission with No parity and 71 stop-bit
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5.3.3.2 Settings for protocol IEC 60870-5-103

[7221] O
Q 72SYSINT Data format for annunciations via system mterfab

AN
IEC com.|l W compatible with IEC 60870—-3—105
+ |1 EC e x t . compatible with /EC 60870—-3—-105 and extended
Format for DIGSI® version V3 or V4 4

DIGSTI v 3

N

[7222]
Q 728 -MERAS| A Data format for measured values stem interface
IEC com.| W compatible with IEC 608@@
+ I1Ec ext . compatible with /[EC 60870 05 and extended
® .
DIGS I v 3 Format for DIGSI™ v n V3 or V4
[7224]
q 728 -GAPS|| A Transmi s for system interface
. s v Smallest setti lue: 0.0 s
Larges tingwalue: 5.0 s
-BAUD|| A [ o .
Q smission baud rate for system interface can be
ooBavuD| ¥V dapted.

The available possibilities can be displayed by repeatedly
epression of the key + or -~. Confirm the desired baud

& rate with the entry key E.

[7226]
The parity of the system interface can be adapted:

format for Siemens protection data processing program
IEC/DIGSI/LSA with even parity and 1 stop-bit

8 bit transmission with Odd parity and 7 stop-bit

8 bit transmission with No parity and 2 stop-bits

8 bit transmission with No parity and 71 stop-bit
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72s-swirt| & [7227]
< N O v Online switchover between IEC and DIGSI enabled O
+ |YE S ( )
, A [7228]
4 720FFsig < Character idle state for optical fibre interface ¢
OFF idle state light OFF %
+ |lon idle state light ON \
[7233] @
q 728 -TOUT| AN Monitoring time for system interface
1.0 s v Smallest setting value: .0s
Largest setting value: 00,0 s
and oo (no time-out monitori
728 -PARA| & [7235]
< N O v Parameterizin m interface allowed
+ Y E S \\
[ L .
q 728SW.REM[I A g orization for remote control via the sys-

rface:
is permitted
is not permitted

o
=

5.3.3.3 Settings for protoco@:us-DP

Note: Details about the sp@ons concerning Profibus DP can be found in the documentation C53000 —

L1876—-B012-03. \

[7250]
q ||72PeP adil & Address for Profibus-DP Slave. The number can be freely
1 N4 chosen, but must be used only once within the plant system
7 Smallest setting value: 1
Largest setting value: 126
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7251]
72DpTseE [
4 S @ Profibus-DP Time Synchronization Enable
N O NO - disabled O
+|ves YES — enabled c)
72DpoMod| A [7252] . . *
Q ) Mo d 0 < Profibus-DP OLM version and operation mode
v °cc¢*e V2Mode0 — operation mode 0 with : send echo
+ [V2Model V2Mode1 — operation mode 7 wi 2: no echo
V3iModeO V3Mode0O — operation mod M V3: send echo
V3iModel V3Mode1 — operation m 7 with OLM V3: no echo

7253]

72DpORed [

4 pEEe @ Profibus-DP
on on — redun

+ |o £ £ off —

o

72DpONet|] 2D .
Q <7 P extension of the OLM network
std td standard

Ext — extended

Note: Details about the specifications concerning Modbus ASCII/RTU can be found in the documentation
C53000-L1876—-C .

[7270]

Address for Modbus Slave. The number can be freely cho-
sen, but must be used only once within the plant system
Smallest setting value: 1
Largest setting value: 247

N1

[7271]
Modbus operation mode

& 72 MbMode
RTU RTU - RTU format
+ |[AsSCII ASCIl — ASCII format

C53000-G1176-C125 109
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7272]
72MbB d [
q at 2 Modbus transmission Baudrate
19200 N4 19200 Baud O
+ 1300 300 Baud < )
6 00 600 Baud
1200 1200 Baud ¢
2400 2400 Baud \%
4800 4800 Baud (b
9600 9600 Baud 0
7273]
72Mb P R [
{ ar @ Modbus parity only for us’'RTU
NONE NONE no parity
t+ |[EVEN EVEN even pas
0 DD ODD  odd m
7274] K
72Mb P A [
q ar @ M @)nly for Modbus ASCII
EVEN even parity
+ |0 D D \ dd parity

72MbT t
q 0 s e $\C) Modbus Time Set / Use of Registers

0 - no: date and time are adopted immediately

+ | 1 K 1 — yes: date and time are adopted after the following
O command

Q>%
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5.3.4 Settings for fault recording — address block 74

The relay 7SJ602 is equipped with a fault data store
(see Section 4.13.2). Distinction must be made be-
tween the reference instant and the storage criteri-
on. Normally, the general fault detection signal of the
protection is the reference instant. The storage crite-
rion can be the general fault detection, too (REC-
byFT), or the trip command (RECbyTP). Alternative-
ly, 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 recarding
criterion has disappeared. The permissiblé*fecord-
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 sqare available for fault
recording. Within this time range, jup to 8 fault re-
cords can be stored. 3 s ofithe tetal time are saved
against power failure.

Note: The set time périgdsisiare related on a system
frequency of 50 Mz, They are to be matched, ac-
cordingly, for differentsfrequencies.

AN|l74 FAULT D
Vi rREcorDER

[7400]
Beginning,oftblock “Fault recordings”

[7402]
<] 74RECIini|l A Datastorage is initiated:
= fauli‘detection is reference instant
RECbyFT v fault detection is storage criterion
+ |[RECbyTEP — fault detection is reference instant
trip command is storage criterion
SRTwitTFP — trip command is reference instant
trip command is storage criterion
[7410]
<] 7 4 T - MAY| X Maximum time period of one fault record
00 s 7 Smallest setting value: Ogg S
Largest setting value: 5.00 s
[7411]
<] TANTITSP RE| A Pre-trigger time before the reference instant
i 0% s AV 4 Smallest setting value: 0.05s
Largest setting value: 0.50s
[7412]
<] w4 T -POS A Post-fault time after the storage criterion disappears
10 s Smallest setting value: 0.05s
Largest setting value: 0.50s

C53000-G1176-C125
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5.4

5.4.1 Introduction

The device 7SJ602 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
time overcurrent 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 throughthe
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 in detaikin Section
6.2. Alteration of the programmed ‘parameters re-
quires the input of the codeword (seeSection 5.3.1).
Without codeword, the setting camybe read out but
not altered.

For the purpose of configuration; address block 00
is provided. This bloclissseached from the initial dis-
play in operation level\1 withithe key V (“PARAME.”)
and changing withekeyW to the second operation
level. Address block®@0 CONFiguration appears
(Figure 5.8).

7S J6 0 2
v3.51

v

PARAME.

B

C ON F

00 0/ Cch
de f TIME

N4

1st.operation level

VAN

2nd operation level

M 2

00 0O/ Ccdy
nonEIXIGST

_ I

01 CIRSUP
nonEIXIGST

3rd operation level

Rigure’5.8 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 |H] or |==]. When the last possible alternative
is reached, no further changing with the key [+l 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 hav-
ing confirmed an alteration with the enter key, 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 l0st., 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 configuration/or setting process is termi-
nated by presgingithe enter key E, the altered pa-
rameters are“permanently secured in EEPROMs
and protegtedyagainst power outage.

With thevarrow key 4 (one level back), the second
operation level can be reached where you may scroll
with.key2to the next address block. If you press the
arrowkey { once again, the first operation level is
reached.

5.4.2 Configuring the scope of.functions — address block 00

The available protective and additional‘functions
can be programmed as existing ornot existing. For
some functions it may also be possibleité select be-
tween multiple alternatives.

Functions which are configuredyas nonEXIST will
not be processed in 7SJ602: There will be no annun-
ciations and the associated” setting parameters
(functions, limit valugs) wilk not be requested during
setting (Section%6.3)Incontrast, 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.

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

CONF. D

q ||loo
A4

C53000-G1176-C125 113



7SJ602 V3 Installation instructions

[7801] Overcurrent protection for phase currents:
Preselection of tripping characteristic

[7801]
q 000/ Cpch
de f T I ME v Only definite time characteristics are available,
besides the high-current and very high current stages

The inverse time characteristics according IEC are available
(refer to Figures 3.1 and 3.2, Section 3.3),
besides the high-current and very high current stages

ANSI inv The inverse time characteristics according,ANSIarg avail-
able (refer to Figures 3.4 and 3.5, Section 3.3),
besides the high-current and very high gurrent stages

The definite time stages as well as the,inverse time charac-
teristics according IEC are available (refer to Figures 3.1
and 3.2, Section 3.3), besides the high-current and very
high current stages

ANSTI o/ cC The definite time stages as well'as, the inverse time charac-
teristics according ANSI are available (refer to Figures 3.4
and 3.5, Section 3.3) {(besides the high-current and very
high current stages

nonEXIST No overcurrent protectioniis available

[7807] Overcurrent protection for earth current or sensitive earth fault protection:
Preselection of tripping characteristic

[7807]
q 000/ Cech| A
de f r 1 MmElNM Onlydefinite time characteristics are available,
besidesythe high-current stage

The inverse time characteristics according IEC are available
(refer to Figures 3.1 and 3.2, Section 3.3),
besides the high-current stage

ANSTI inv The inverse time characteristics according ANSI are avail-
able (refer to Figures 3.4 and 3.5, Section 3.3),
besides the high-current stage

The definite time stage as well as the inverse time charac-
teristics according IEC are available (refer to Figures 3.1
and 3.2, Section 3.3), besides the high-current stage

AN Sf1 O LC The definite time stage as well as the inverse time charac-
teristics according ANSI are available (refer to Figures 3.4
and 3.5, Section 3.3), besides the high-current stage

nonkEXIST No overcurrent protection is available
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[7802] Dynamic switch-over of pick-up values:

N

00 0O/ Ccdy
nonEIXIGST

+

EXIST

[7806] Direction determination for sensitive

earth fault protection:

00 DirSE
nonEIZXIGST

EXIST

PAN

[7803] Unbalanced load protection:

N

00 UNB . L
nonEIXIGST

+

[7804] Thermal overload protection:

EXIST

PAN
v

N

00 o/ L
nonEIXIGST

prelLOAD

n o

[7835] Circuit breaker failure protection:

S

[7839] Trip circuit supervision:

0 0OCIRS
nonkEkE XTI

with 2 B1I

bypass-R

[7841]

N

ibit for motors:

N1

00 ILK<

nonEIXIGST

@7840] Undercurrent monitoring for motors:

+ |E XIST

PAN
v

[7842] Only Profibus/Modbus for information:

N

00 BUS

PAN
v

[7843] RTD-Box for overload detection:

N

+

0 0ORTDDbORKX

nonEIXIGST

|E XIST

PAN
v

[7844] Temperature unit for RTD-temperatures:

00 B/F VAN
nonExXxIsctT|WVW ‘q 00 Tunit
e Degrees Celsius
EXIST
° Degrees
* | F Fahrenheit
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5.5 Marshalling of binary inputs, binary outputs and LED indicators

5.5.1 Introduction

The functions of the binary inputs and outputs repre-
sented in the general diagrams (Appendix A) relate
to the factory settings. The assignment of the inputs
and outputs of 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 i
put and output modules or LEDs in accordance Wwith
the selection.

Example: A fault is registered from any of the’inte-
grated protection functions. This event is génerated
in the device as an “Annunciation” (logicalfunction)
and should be available at certain tepminals of the
unit as a N.O. contact. Since specificiunit tefminals
are hard-wired to a specific (physical) signal relay,
e.g. to the signal relay 2, the proeessonmust be ad-
vised that the logical signal fFT det” (fault de-
tected) should be transmittedaio the signal relay 2.
Thus, when marshalling i§ performed two state-
ments of the operator, arejimpertant: Which (logical)
annunciation genefated in‘the protection unit pro-
gram should trigger whichy(physical) signal relay?
Up to 20 logical anpun€iations 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 from 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 betassigned different func-
tions. Each trip relay ¢an be,controlled by each com-
mand function or_combination of command func-
tions.

The logical annanciation functions can be used in
multiplémanner. E.g. one annunciation function can
trigger several signal relays, several trip relays, addi-
tionally e indicated by LEDs, and be controlled by a
binary. input'unit.

The'marshalling procedure is set up such that for
eacChy(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 5.9):

— key V (forwards),

— key D (second operation level),

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

6%0 MARSH D

]
<

[6000]
Beginning of marshalling blocks
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Figure 5.9 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 menuglevel (e.g. to block 61 for mar-
shalling the binary inp@ts) then with key 4 back to
the previous gperation'menu level, as shown in Fig-
ure 5.9. Within agmenwrlevel, key V is used to scroll
forwards or‘A 4o scroll backwards. Each forward or
backward stepindhe 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 Teads 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 sections, allocation possibilities for
binary inputs, binary outputs and LED indicators are
given. The arrows V A or P 4 atthe left hand side of
the display box indicate paging from operation level
to another operation level, within the operation level
or selection level. Those arrows which lead to the
next operating step in a logical sequence are indi-
cated 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?7.
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/isnierminated 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 — address_block 61

The unit contains 3 binary inputs which are desig-
nated Bl 1 to Bl 3. They can be marshalled in ad-
dress 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 operation
level of the menu tree. Press key D to reach the seé
ond operation menu level, which starts with the first
parameter block “00 CONF.” (configuration). Press
the key V repeatedly until address blockg 60
MARSH” (marshalling) appears. Key D leads to gp-
eration level 3 with address block “61 MARSH BIN
INP” (marshalling of binary inputs) (refer also to Fig-
ure 5.9).

The selection procedure is carried;out asidescribed
in Section 5.5.1.

Apart from the logical functienpeachindividual input
function can be marshalled to operate either in the
“normally open” mode oginthe “normally closed”
mode when proceéding withithe key [F].

Whereby:

—{no index) “normally open” mode: the input
actsiline a NO contact, i.e. the control voltage
at the input terminals activates the function;

n ({ —/"normally closed” mode: the input acts like a
NC contact, i.e. control voltage present at the
terminals turns off the function, control volt-
age absent activates the function.

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

Table 5.7 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 5.8 shows all
binary inputs as preset from the factory.

6 1 MARSH D
BIN.INTP

N
v

[6100]
Beginning of block “Marshalling binary inputs”

118

C53000-G1176-C125



7SJ602 V3

Installation instructions

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 indicationsgkNO,
“normally open” operation:

6 1 BI1

not all

2 AN [6103]
\

LEDs are reset when controlyoltage present

No further functions,aretinitiated 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'physical input or output module (with further index
numbers 1to 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 <. You cansgo,theh ta the next binary input with the arrow key V.

FNo | Abbreviation Description
1 not all. Binary input lis ot allocated to any input function
3 >TimeSy Time synchrenization
5 >LED r. Reset | ERsindicators
11 >Annu. 1l User defined annunciation 1
12 >Annu. 2 Usendefined annunciation 2
13 >Annu. 3 User,defined annunciation 3
14 >Annu.4 User defined annunciation 4
16 >SysMMb Blocking of monitoring direction via system interface
356 >mCLOSE Circuit breaker is manually closed (from discrepancy switch)
415 >ResMak Reset minimum/maximum of measured values
418 >RemBlk Block remote control
1157 >@Bclo Circuit breaker closed (from CB auxiliary contact)
1201 >VE bl Block displacement voltage stage Vg>
1403 >BE blo Block circuit breaker failure protection
1431 >BF St Initiate (start) circuit breaker failure protection from external
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
Table 5.7 Marshalling possibilities for binary inputs (continued next page)
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FNo | Abbreviation Description
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
1721 >I>> bk Block |>> stage of time overcurrent protection (phase faults)
1722 >I> blk Block |I> stage of definite time overcurrent protection (phase faults)
1723 >Ip blk Block I, stage of inverse time overcurrent protection (phase faults)
1724 >IE>>bk Block Ig>> stage of time overcurrent protection (earth faults)
1725 >IE> bk Block Ig> stage of definite time overcurrent protection (earth faults)
1726 >IEp bk Block Igp stage of inverse time overcurrent protection (earth faults)
1727 >C/0 Change over of overcurrent fault detection level
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 >ARblSt Block initiation of internal auto-reclosure function
2734 >ARb1C1 Block reclose command of internal auto-reclosure funetion
4601 >CBPcld Feed-back information for circuit breaker closed
4602 >CBPopd Feed-back information for circuit breaker open
4632 >SWblo. Block control facility
4822 >MSP bl Block motor restart inhibit
4823 >MSP em Emergency start information for motor restart inhibit
4828 >MSPRTI Reset thermal replica of motor restart inhikit
5143 >I2 blk Block unbalanced load protection
5144 >revPhR Reversed phase rotation
6758 >I>>>bk Block I>> > stage (inst.. very high stage) of time overcurrent protection
6801 >SRT bk Block start-up time monitoring
6851 >SUP bk Blocking trip circuit supervision
6852 >TrpRel Trip circuit supervision: Trip relay
6853 >CBaux Trip circuit supervisions CBauxiliary
Table 5.7 Marshalling possibilities for binary inputs

The complete pre-settings are listed in Taple 5:8.

4th selection level 5th selection level FNo Remarks

MARSHALLING BINARY INPUTS Heading of the address block

6 1 MARSH/|6M9B T 1 1 Acknowledge and reset of stored LED and dis-
B I 1 L ED «r . 5 | played fault indications, LED test

61 MARSZSH 6 BI2 1 Block |>> stage of time overcurrent protection
B 2 *'I >> Dbk 1721 | for phase faults

61 MARGSH 6 1BI3 1 Circuit breaker is manually closed (from dis-
B 3 >mCLOSE 356 | crepancy switch)

Table 5.8 Preset binary inputs
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5.5.3 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 level 3
with address block “61 MARSH BIN INP” (marshal-
ling of binary inputs); key V leads to address block
“63 MARSH LED IND” (marshalling LED indicators).

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 LEDs (see also Section 5.5.1).

Apart from the logical function, each LED can be
marshalled to operate either in the memorized mode
or the non-memorized mode. Each annunciation

function is displayed with the index m (forimempo-
rized) or without index (for not memorized) when
proceeding with the key [+].

The marshallable annunciation functions are those
listed in Table 5.10. Annunciation functions are, of
course, not effective when the_corresponding pro-
tection function has been programmed out (de-con-
figured).

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

Note as to Table 5.90: Annunciations which are indi-
cated by a lea@ing, “>" sign, represent the direct
confirmation 6f,the binary inputs and are active as
long as thegarresponding binary input is energized.

The assignment of the LEDs as preset by the factory
is shown imghe front of the unit (Fig 6.1). The follow-
ing bexes,show, as an example, the assignment for
LED9, Table 5.9 shows all LED indicators as they are
preset from the factory.

6 3 MARSH D
LED IND

N
v

The first marshallable LED is reached withithe Key D :

{ [[63 mMarsH D

< |[LED 1

Change over to the selegtion level with D :

)}

3L E\D 1 1
/ C I 1 M

O

(o)}

q 3 LEDI1 21 2
not all. N\

[63001]
Beginning of the block “Marshalling of the LED indicators”

[6301]
“Allocations for LED 1”

[6302]

LED 1 has been preset for:

1st: Fault detection of time overcurrent protection phase L1,
memorized, FNo 1762

[6303]
No further functions are preset for LED 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.
After this, further functions can be allocated to the same LED indicator (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 not be
assigned to a function, selection is made with the function “not all.” (not allocated).
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Leave the selection level with key 4. You can go then to the next LED indicator with the arrow key V.

4th selection level 5th selection level

Remarks

MARSHALLING LEDs

Heading of the address block

6 3 MARSH 6 3LEDI 1
LED 1 0O/ C L1

1762 | phase L1; memorized

Fault detection of time overcurrént_protection

Fault detection of time ovércurrent protection

L ED 2 o/ c¢C L 2 1763 | phase L2; memorized
6 3 MARSH (6 3LEDS33 1 Fault detection of timey,overcurrent protection
LED 3 o/ c¢C L 3 1764 | phase L3; memorized

511

General trip of device; memorized

Table 5.9  Preset LED indicators

5.5.4 Marshalling of the output relays —,address block 64

The unit contains 4 binary outputs (output relays for
commands and signalling). These output relays are
designated CMD.RE 1to CMD.RE 4 and can be mat-
shalled in address block 64. The block is reached
from the initial display by pressing the key M tolthe
first main menu item “PARAME.” (parameters) inthe
first operation level of the menu tree. Press keyd> to
reach the second operation menu level; whigh starts
with the first parameter block “00 @ONRR (configura-
tion). Press the key V repeatedly untihaddress block
“60 MARSH” (marshalling) appgars. Key D leads to
operation level 3 with address block “61 MARSH BIN
INP” (marshalling of binaryginputs); key V leads to
address block “64 MARSH .CMD REL’ (marshalling
command/signal relays):

The selection procedudre isarried out as described
in Section 5.5.1. Multiplefannunciations are possi-
ble, i.e. one logical annunciation function can be
routed to several physical output relays (see also
Section 5.5,1).

Table 5.10 gives a listing of all annunciation func-
tions with the associated function numbers FNo. An-
nunciation functions are naturally not effective when
the corresponding protection function is not avail-
able or has been programmed out (“de-configured”
— refer to Section 5.4.2).

The assignment of the output relays as delivered
from factory is shown in the general diagrams in Ap-
pendix A. The following boxes show an example for
marshalling for output relay 1. Table 5.11 shows all
output relays as preset from the factory.

Note as to Table 5.10: Annunciations which are indi-
cated by a leading “>” sign, represent the direct
confirmation of the binary inputs and are available as
long as the corresponding binary input is energized.

Further information about annunciations see Sec-
tion 6.4.

[6400]
q 64 MARSH D Beginning of the block “Marshalling of the output signal re-
N [[cMD.REL lays”
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The first signal relay is reached with the key D :

<

A4

6 4 MARSH

CMD.RE

1

> [6401]

Allocations for output relay 1

Change over to the selection level with D :

N

N

6 4CMDI1

Trp I>>
6 4CMDI1 2
Trp I>

6 4CMDI1 3

[6402]
A w4 Output relay 1 has been preset for:
1st: Trip by overcurrent stage 1>, (phases)

A [6402]
< Output relay 1 has beenwpreset for:
2nd: Trip by overcurrent stage |> (phases)

AN [6404]
A4 no furtherfamgtions are preset for output relay 1

Following codeword input, all marshallable functions canjpe paged through the display by repeated use of the

key [+, Back-paging is possible with the key [=]. Whefthe required function appears press the execute key E.

After this, further functions can be allocated to thesame|output relay (with further index numbers 1 to 20) by
using the key V. Each selection must be confirmedby 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 camgo then to the next output relay with the arrow key V.

FNo Abbreviation Description
1 not all. No annunciation allocated
3 >TimeSy Time synchronization
5 >LED r. Reset LED indicators
11 >Annu. L User defined annunciation 1 (delayed with address 3801)
12 >Annu.2 User defined annunciation 2 (delayed with address 3802)
13 >Annug,3 User defined annunciation 3 (delayed with address 3803)
14 >Annu.4 User defined annunciation 4 (delayed with address 3804)
16 >SysMMb Block annunciations and measured values to system interface
52 operat. At least one protection function is operative
61 Meas'.Bl Annunciations and measured values to system interface blocked
162 FailXI Failure: Current summation supervision
177 BatFail Battery failure; low battery
203 REC del Fault recording data deleted
235 RemBlk Remote control is blocked

Jable’5.10 Marshalling possibilities for output relays and LEDs (continued next page)
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FNo Abbreviation Description
236 OfProfi Operation fault of Profibus interface
237 Of0lmCA Operation fault of OLM Channel A
238 0f0lmCB Operation fault of OLM Channel B
239 OfClksy Operation fault of clock synchronization
264 FailRTDb Failure of RTD-box connection
284 II< al Undercurrent alarm IL<
301 Sys.Flt Fault in the power system
302 FAULT Fault event with consecutive number
356 >MCLOSE Circuit breaker is manually closed (from discrepancy switch)
415 >ResMax Reset minimum/maximum of measured values
416 iResMax Internal automatic reset of minimum/maximum of meaguted values
417 ResMax Minimum/maximum of measured values have begn reset
418 >RemBlk Block remote control
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 CBTwWAR Circuit breaker test: Trip 3pole with autosseclosure
1201 >VE bl Block displacement voltage stage V=
1215 FD VE Pick-up (fault detection) of displacement voltage stage Vg>
1217 Trip VE Trip by displacement voltage stage Vg >
1276 EFfor Earth fault (non-earthed system) in forward direction
1277 EFrev Earth fault (non-earthed'system) in reverse direction
1278 EFundef Earth fault (non-eafthed gystem) direction undefined
1403 >BF blo Block circuit breakerfailure”protection
1431 >BF St Initiate (start) Cireuitfbreaker failure protection from external
1456 BF fltI Circuit breakenfailute protection internally initiated
1457 BF fltE Circuit breaker failure protection externally initiated
1471 BF Trip Trip by circdit breaker failure protection
1501 >0/L on Switch on,thermal overload protection
1502 >0/Loff Switch ©ff thermal overload protection
1503 >0/Lblk Block,thermal overload protection
1511 O/L off Thermaloverload protection is switched off
1512 0/L blk Thermal overload protection is blocked
1513 O/L act Thermal overload protection is active
1514 StATE Thermal overload protection: Ambient temperature input failed
1516 O/L wrn Thermal overload protection: Thermal warning stage
1518 O/L p/u Thermal overload protection: Pick-up
1521 O/L Trp Thermal overload protection: Trip
1701 >0/Cponft 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 time 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
1721 >I>>blk Block |>> stage of time overcurrent protection (phase currents)
1722 >I> blk Block |I> stage of definite time overcurrent protection (phase currents)
1723 >Ip blk Block I, stage of inverse time overcurrent protection (phase currents)
1724 >IE>>bk Block Ig>> stage of time overcurrent protection (earth current)
1725 >IE> bk Block Ig> stage of definite time overcurrent protection (earth current)
1726 >IEp bk Block Igp stage of inverse time overcurrent protection (earth current)

Table 5.10 Marshalling possibilities for output relays and LEDs (continued next page)
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FNo Abbreviation Description

1727 >C/0 Dynamic change-over of overcurrent fault detection pick-up values
1751 O/Cpoff Time overcurrent protection phase is switched off

1752 0/Cpblk Time overcurrent protection phase is blocked

1753 O/Cpact Time overcurrent protection phase is active

1756 O/Ceoff Time overcurrent protection earth is switched off

1757 O0/Ceblk Time overcurrent protection earth is blocked

1758 O/Ceact Time overcurrent protection earth is active

1762 o/c L1 Fault detection of time overcurrent protection phase Lg
1763 o/C L2 Fault detection of time overcurrent protection phase L2
1764 o/c L3 Fault detection of time overcurrent protection phasek3
1765 O/C E Fault detection of time overcurrent protection earth fault
1800 FD I>> Fault detection of time overcurrent protection stage |>> phase currents
1805 Trp I>> Trip by high-set |>>stages for phase currents

1810 FD I> Fault detection of time overcurrent protectionstage |> phase currents
1815 Trip I> Trip by overcurrent |> stage for phase currents

1820 FD Ip Fault detection of overcurrent stage Ipfor phase currents
1825 Trip Ip Trip by overcurrent |, stage for phase,currents

1831 FD IE>> Fault detection of high-set stage’l = >/for phase currents
1833 TrpIlE>> Trip by overcurrent Ig> > stagesfor-earth currents

1834 FD IE> Fault detection of overgurrent Ig >"stage for earth current
1836 Trp IE> Trip by overcurrent Ig> stage for earth current

1837 FD IEp Fault detection of overeurrenblg, stage for earth current
1839 Trp IEp Trip by overcurrent lg, stage for earth current

1850 FD dyn Dynamic switch-over ofyovercurrent pick-up values

2701 >AR on Switch on internal aute-reclosure function

2702 >AR off Switch off imternal @uto-reclosure function

2732 >AR St. Start intefnal auto-reclosure function (initiation)

2733 >ARb1St Block jnitiation of internal auto-reclosure function

2734 >ARb1C1 Block reelose'eommand of internal auto-reclosure function
2736 AR act. Internakautosreclose function is active

2781 AR off Internalfaute-reclose function is switched off or blocked
2801 AR i pg Internal\adto-reclose cycle in progress

2851 AR ClCm Internal auto-reclose function close command

2863 AR dTrp Intermal auto-reclose function definitive (final) trip

2872 AR Strt Internal auto-reclosure function started

2873 AR blst Internal auto-reclosure function initiation is blocked

2874 AR blCl Internal auto-reclosure function close command is blocked
2875 AR b1MC Internal auto-reclosure function is blocked by manual closure
2876 AR DT Internal auto-reclosure function dead time is running

4601 >CBPcld Feed-back information for circuit breaker closed

4602 >CBPepd Feed-back information for circuit breaker open

4632 >SWblo% Block control facility

4640 00 L£1o, Control close-command CB—-QO0

4641 Q0 Trp. Control trip-command CB-Q0

4684 sw.akrm Switching authority remote

4822 >MSP bl Block motor restart inhibit

4823 >MSP em Emergency start information for motor restart inhibit

4824 MSP off Motor restart inhibit is switched off

4825 MSP blk Motor restart inhibit is switched on

4826 MSP act Motor restart inhibit is active

4827 MSP tri Trip by motor restart inhibit

Table 5.10 Marshalling possibilities for output relays and LEDs (continued next page)
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FNo Abbreviation Description
4828 >MSPRTI Reset thermal replica of motor restart inhibit
4829 MSP RTI Thermal replica of motor restart inhibit is reset
4830 ThetaW Warning of thermal replica of motor restart inhibit
5143 >I2 blk Block unbalanced load protection
5144 >revPhR Reversed phase rotation
5151 I2 off Unbalanced load protection is switched off
5152 I2 blk Unbalanced load protection is blocked
5153 I2 act Unbalanced load protection is active
5159 FD I2>> Fault detection of unbalanced load protection stage 153>
5165 FD I2> Fault detection of unbalanced load protection stage lo>
5170 Trp I2 Trip by unbalanced load protection stage lo>
6757 TrpI>>> Trip by very high overcurrent stage |>> >, phases
6758 >I>>>bk Instantaneous very high stage of time overcurrent pretection is blocked
6801 >SRT bk Block start-up time monitoring
6811 SRT off Start-up time monitoring is switched off
6812 SRT blk Start-up time monitoring is blocked
6813 SRT act Start-up time monitoring is active
6821 SRT Trp Trip by start-up time monitoring
6851 >SUP bk Block trip circuit supervision
6852 >TrpRel Trip circuit supervision: binaryinput'in parallel to trip relay
6853 >CBaux Trip circuit supervision: binary‘inputtinparallel to CB auxiliary contact
6861 SUP off Trip circuit supervision is switchedoff
6862 SUP blk Trip circuit supervision is blocked
6863 SUP act Trip circuit supervision is active
6864 SUPnoBI Trip circuit supervision s inactive, binary input is not marshalled
6865 CIR int Trip circuit is interrupted
14101 | Fail RTD Failure of any RID (group®annunciation)
14111 | Fail RTD1 Failure of RTD Ne. 4
14112 | Trp RDT1lw Pickup of RTDWNo. “fywarning stage
14113 | Trp RDTla Pickup of RTB,Nol1 alarm/trip stage
14121 | Fail RTD2 Failure of RTD/No;,2
14122 | Trp RDT2w Pickup of,RTD No. 2 warning stage
14123 | Trp RDT2a Pickup (©f RT® No. 2 alarm/trip stage
14131 | Fail RTD3 Failure ORRID No. 3
14132 | Trp RDT3w Pickupof, RTD No. 3 warning stage
14133 | Trp RDT3a Rickup of RTD No. 3 alarm/trip stage
14141 | Fail RTD4 Failure“of RTD No. 4
14142 | Trp RDT4w Piekup of RTD No. 4 warning stage
14143 | Trp RDT4a Pickup of RTD No. 4 alarm/trip stage
14151 | Fail RTD5 Failure of RTD No. 5
14152 | Trp RDT5w Pickup of RTD No. 5 warning stage
14153 | Trp RDT5a Pickup of RTD No. 5 alarm/trip stage
14161 | Fail 4RTD6 Failure of RTD No. 6
14162 | Trp RDI6w Pickup of RTD No. 6 warning stage
14163 | Trp RDT6a Pickup of RTD No. 6 alarm/trip stage

Table 5.10 Marshalling possibilities for output relays and LEDs
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1st display line 2nd display line FNo Remarks
MARGSH CMD.REL Heading of the address block
64 MARSH| CMDI Trip by overcurrent protection phase,currents
64CMDLl-1| Trp I>> 1805 | (definite time |>> stage or |> stage)
6 4CMD1 -2 Trp 1I> 1815
64 MARS CMD 2 Trip by overcurrent pro earth current
64CcMD2 -1 TrplE?>> 1833 (definite time Ig> > stage stage)
6 4CMD 2 - Trp TE> 1836 E E 9
6 4 MARSH CMD?2
6 4CMD3 -1 DEV .Trp 511 . |
64cCcMD3 -2 Q0 Trp . 4641 Greort]::cr:?iIotrrmlItoriof - ntr tri- and trip test
64CMD3-3| CcBtpTST 1185| P P, P, P
6 4 MARSH CMD?2 (: . .
64CMDA4 - 1 FT det 501 Gener tection of the device
Table 5.11 Preset annunciations for output relays
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5.5.5 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 |>> stage of the time overcurrent
protection but not to initiate it by trip of the 1> 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 input4o
the function “manual close” (“>mCLOSE”, FNo 366),
blocks auto-reclosure. This need not be considered
here.

If readiness of the circuit breaker should begfa‘condi-
tion for auto-reclosure, this condition can be.entered

to the relay via the binary input “>ARb1cC1l” (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 to'fe*
lease AR when the breaker is ready. This signal pre-
vents from reclosing when it is present at the,mo-
ment where reclosure command sheuld be given.
The blocking of start of the auto-reclese function
“>ARblst.” (FNo 2733) is interregatedsby the AR
function only before and as longras initiation signal is
present.

The block 65 is reached,fromithe initial display by
pressing the key V to the fitstgmain menu item “PA-
RAME.” (parametergs) in the first operation level of
the menu tree. Press key D to reach the second op-
eration menu levél, which starts with the first param-
eter block “00,CONF.”/(configuration). Press the key
V repeatedlywuntiladdress block “60 MARSH” (mar-
shalling)rappears. Key D leads to operation level 3
with address block “65 AR MARSHALL” (marshalling
of aute-reclosure input signals).

IngerinCiple, all annunciation functions according to
Table'dy10 can be assigned as condition for any AR
inputsignal, 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 inputignalis reached with the key D :

{J |65 ar [6500] . .
D Beginning of the block “Marshalling of auto-reclosure input
VYV [|MARSHALTL signals”

[6501]
<] 65AR "MAR D Allocations for the starting conditions of the auto-reclose
VI|ISTART function

Change,over to the selection level with D :
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6 ARSO 1 Conditions for start of the AR may be for example:
q Trp I > v [6502]_ . . -
1st: Trip signal given by the phase time overcurrent protec-
tion high-set I>> stage
6 ARSO 1 [6503] . .
<] v 2nd: Trip signal given by the earth time overcurfent protec-
TrplE>"> tion high-set I>> stage
6 ARSO1 [6504] )
<] @ 3rd: Trip signal given by the phasg time overcurrent protec-
Trpl>>~> tion instantaneous 1> > > stage
6 A 1| & [6505]
<] not 1 A\ no further functiohs arépreset for AR initiation

Following codeword input, all marshallable functions candbepaged through the display by repeated use of the
key [+, Back-paging is possible with the key [=]. When the required function appears press the execute key E.
After this, further functions can be allocated to the same ARiinput (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 not be as-
signed to a function, selection is made with thefunction “not all.” (not allocated).

Leave the selection level with key <. You,camido then to the next AR input with the arrow key V.

The conditions for static blocking of the @ute:re¢losure are defined in the same way as described above. The
same applies for the conditions for blogkifng jof the initiation of the auto-reclose function.

<] 6 5AR MARR
<7 |lsT.BLOo¥K

[6522]
Allocations for the conditions to inhibit the initiation of the
auto-reclose function

605 A R M AR
¢ L. BBL O C K

Jqa

[6543]
Allocations for the blocking conditions of the auto-reclose
command

C53000-G1176-C125

129



7SJ602 V3

Operating instructions

6 Operating instructions

6.1 Safety precautions

I\

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. Operation(is,
additionally, possible via the interface socket by
means of a personal computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

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. Thiggpnumber 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 valye ontext item

- decreasing awalue or text item

In order to set the value “co”, press the [#] key
until the maximym value appears, then press
again.

Yes/Nokeys:

Y/ 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
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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 system MS
WINDOWS) allows, just as the operator panelyallthe
appropriate settings, initiation of test routines“and
read-out of data, but with the added .eemfort of
screen-based visualization and a menufguided pro-
cedure. The PC program DIGSI® is available for set-
ting and processing of all digital protection data.

All data can be read in from, or gopiedyonto, magnet-
ic or optical data carrier (e.@sforsettings and config-
uration).

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

For operation of the personal computer,fthe 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 2.4 Qrdering data.

6.2.3 Operational preconditions

For most operational functions, the input of a code-
word is necessary. This applies for all entries via the
membrang'kgyboard which concern the operation
on the, relay/for example

=ysetting of functional parameters (thresholds,
functions),

— allgeation 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.
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6.2.4 Representation of the relay (front view)

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

SIEMENS .
I I

Two line displa Servi %
play e 0 /10 \

(LCD) with 8 charac- LED 1 to 4 (red) can

ters each Blocked/ / be marshalled; pr
Stérung o 20 | | setting below

o )
>

+ PN — Operator
panel
i
YU || &

Operator interface (PC)

/ with dust protection cover

BF0404— 444

¢ Factory presetting LEDs:

Fault L1
Fault L2
Fault L3
General trip

AN =

igure’6.1  Front view of operating key board and display panel
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6.3 Setting the functional parameters

6.3.1. Introduction

6.3.1.1 Parameterizing procedure

The operating surface is built up by a hierarchically
structured menu tree, which can be passed through
by means of the scrolling keys D, 4, V,and A. Thus,
each operation object can be obtained. A complete
overview is listed in Appendix C.

From the initial display, the key V is used to switch to
the first operation item “PARAME.” (parameters)
which contains all setting and configuration blocks
of the device (see Figure 6.2). Key ] is pressed to
change to the second operation level. The display
shows the first item “CONF.” (configuration), which
is described in Section 5.3 and 5.4.

Pressing the key V leads to the first parameterblock
“01 POWER SYST.DAT” (power system data). Fur-
ther parameter blocks can be called up with the
scrolling keys V or A as far as the functions are avail-
able and have been configuréd asyexiting.

The key D changes to thethirchgperation level where
the individual options and values are set; refer to Fig-
ure 6.2. They are explained in detail in the following
sections.

If no user operatiomhas taken place for more than 10
minutes, the relay terminates the setting mode and
reverts to gheydefault display, i.e. indication of the
measured) values. Alterations which have not yet
been'saved arelost. With the ¢ -key the last used op-
erating‘levebis then reached.

+ || al|l -
4 E D
Y/J ~ N

RESET

1st operation level

Figure 6.2 Selection of the power system data

01 InSEC
1A

2 &

2nd operation level 3rd operation level
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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 P 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, in the 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 (ar
previous) operation level. If the value needs to be
altered, it can — after codeword input — be in;
creased with the keys or decreased withsthe
key [=]. When one ofthe keys, [+ or [, is préssed
continuously, the numbers will change withyaniac#
celerating sequence. Thus, a fast and fine adjust-
ment is possible within a wide settingyrange#The
permissible setting range is given in'thefellowing
text, next to the associated boxiWhenithe highest
possible value is reached, the nextieghanging with
leads to oo if permissible; ©therwise no further
changing with the key [t] is pessible. If the mini-
mum value is reached with [Z], no further chang-
ing with the key [-] is,possible! The selected val-
ue must be confirmedwiththe entry key E! The
display then canfirms the?accepted value. The
changed parameter is gffective after this confir-
mation.

— Addresses which require text input

The display shows 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. If
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 [=]). The next (or pre-
vious) alternative text, also printed in the display
boxes illustrated in the followingfseetions, then
appears. If the alternative textiis not'desired, then
the key [*] (or [=]) is pressed agaihyetc. The alter-
native which is chosen, is{confirmed with the
entry key E. When the last possible alternative is
reached, no further changing with the key [*] is
possible. The same isialid when one tries to
change the first altéffative with the key [=].

For each of the addresses, the possible parameters
and text arg, given/in jthie following sections. If the
meaning of aparameter is not clear, it is usually best
to leaveiitat the,factory setting. The arrows V A or 4
4 besidesthevilustrated display boxes indicate the
methadiof mayving from block to block or within the
block: Unuséd addresses are automatically passed
over.

When'the relay is operated from a personal comput-
er by means 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 EEPROMs and protected against
power outage.
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6.3.1.2 Setting of date and time

From the initial display, press the key V three times
until the menu item “ADDITION FUNCTION” (“addi-
tional functions”) is displayed. Press the key > to
change to the next operation level. The display
shows the firstitem “TIME SETTING”. Change to the
third operation level with key D . The actual date and
time is displayed now. Scroll on with key V to find the
setting items for date and time, as illustrated below.

The next two addresses allow to set date and time.
Codeword entry is not required. Day, month, and

year can be altered using the keys [+] and [£]. Eagh
time avalue has been changed, the enter key E must
be pressed, before the next numbér can be
changed. Proceed in analog manner to €éhange the
time.

Note: When the day is changed, the display firstly al-
lows 31 days. Only when th€ "month and year is
changed, the relay can check'plausibility of the com-
plete date. After confirmationwith the enter key E,
the day may be reduced towan existing number.

[8100]
Beginning of the blogk¥Setting the real time clock”

q TIME D

SETTTING

[8101]
<] 1 AV 4 At firstfthe“actual date (DD.MM.YY) and the actual time
01:152:0086 (HH.MM.SS) are displayed.
Continue with V.
[8102]
DATE

Enter the new date: 2 digits for day, 2 digits for month and

q 29 .01.04 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[=] to decrease;
confirm with enter key E.

[8103]
4 TIMEH Use the key ¥ to come to the time setting. Enter the new
1 3 394 w2 7 time: 2 digits for hour (24 hours), 2 digits for minute: HH

> MM

Use key to increase the hour or [= to decrease;
use key ¥ 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 30rs
after the relay has been switched on, the display shows the quiescent messages, i.e. the measured valugs of
the currents I 1 and I ». When the keys V and subsequently A is pressed, the initial display is shown agaim

79360 2 The relay introduces itself by giving its type number. The
second display line shows the version offfirmware with
V3. *x which it is equipped.

The setting parameters start at address block 01. This block is reached by pressing the,key V (refer also to
Figure 6.2), with D tothe second operation level (“00 CONFIG.”), with V to block “01 POWER SYST.DAT” (pow-
er system data). Further address possibilities are listed under “Annunciationsf andy‘Tests”.

6.3.3 Power system data — address block 01

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

q 01 POWER D [1100]
SYST.DAT Beginning‘efithe block “Power system data”

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

<] 01 FREDQ [1101]
50 H 2 A Rated system frequency 50 Hz or 60 Hz

The following rated currents‘are used only for scaling of the primary measured values and fault recording data:

[1105]
{ 01 "gn BRI A Current transformer primary rated current
4 00 A v Setting range: 10 A to 50000 A
q L InsSEC| A (1106]
a <7 Current transformer secondary rated current

TAor5A
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The device provides four analog inputs for mea-
sured quantities. The use of these inputs depends
on the ordered variant of the relay. Two inputs ac-
quire always the measured phase currents I 1 and
I_3. Make sure that the primary and secondary rated
current of the assigned current transformer set meet
the settings of the rated values above (addresses
1105 and 1106). Different possibilities exist for the
other inputs:

— Version 7SJ602% —*+*** _xxA* (15th digit)

One measured value input is assigned to the
phase currentl| o, the 4th input acquires the resid-
ual current Ig from the star-point of the current
transformer set (standard circuit arrangement,
see also Appendix B, Figure B.1):

The rated currents as stated above (addresses
1105 and 1106) are valid for all three phase cur-
rents. Ifthe earth current originates from the same
current transformer set (residual current from the
star-point of the CTs, see also Appendix B, Figure
B.1), set the factor Address 1110:

Ie/Iph = 1.000

But, if the earth current is derived from a separate
earth current transformer (e.g. summation®cur-
rent transformer, refer to Figure B.2 in Appendix
B) with a ratio which differs from that of,the'€ds of
the phases, the relation of these ratios has to'be
set for le/lph, i.e.

ratio of the earth current CT

Teflph = ratio of the phase gurrent'CTs
Example:
current transformers phaseé current 500 A/5 A
current transformer earth, current 400 A/5 A

400/5
500/5

Ie/Iph = =0.800
— Version 7Sd602%s **¥xx _*xB* gr _**J*
(15th digit)

One measuredévalue input is the sensitive earth
current input for earth fault detection. It may ac-
quire its input quantity from the star-point of the
current transformer set or from a separate earth
current transformer (e.g. window-type summa-
tion®CT, refer to Figure B.5 in Appendix B). A
matching factor has to be set in address 1111

which represent the possible difference between
the CT transformation ratios.

If the earth current originates from the phase cur-
rent transformer set set the factor Address¢l 111:

Tee/Iph = 1.000

If the earth current originates from®a separate
earth current transformer, setthe relation of thera-
tios of this earth current G40 that of the phase
current CTs:

ratio of theyearth current CT

Tee/ph = ratio,of the phase current CTs
Example:
current transformers phase current 500 A/5 A
summatien current transformer 60 A/1 A
60/1
{lee/Iph = Té/s = 0.600

S\EFsion, 7SJ602* — ***** _**B* (15th digit)

The 4th measured value input is in this version a
voltage input which acquires the displacement
voltage Vgy (see also Figure B.4 in the Appendix
B). In order to enable referred values to be calcu-
lated, set the primary and secondary rated volt-
age of the voltage transformers in addresses
1113 and 1114.

— Version 7SJ602* —***** _x**J* (15th digit)

The 4th measured value input is in this version a
voltage input which acquires the line-to-earth volt-
age Vi 1_g (see also Figure B.3 in the Appendix
B). This serves for output of the measured volt-
age, calculation of powers and metered energy
demand. In order to enable referred values to be
calculated, set the primary and secondary rated
voltage of the voltage transformers in addresses
1113 and 1114.

Whentherelay is delivered, the powers and metered
values are defined such that the values are positive
when power is flowing into the protected object. For
the power factor cos ¢, the definition is correspond-
ingly. In some applications it is desired to define the
opposite direction positive, i.e. the power demand
from the protected object to the bus-bar. The setting
parameter in address 1115 PQinv can be used toin-
vert the sign of these values.
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q 0lITe/Iph

q 0lIee/Ip

q 0O01IEESECcC| &
A AV4
+|5A

q 0 VNPRI| A
10.00%kV A4
<] 0 VNSEC| A
00 V A4
<] 01l PQinvwv AN
F F A4

Only for version 7SJ602* —***** _*x pA*
[1110]

Matching factor le/lph for earth current
Setting range:

0.010 to 5.000

Only for version 7SJ602* —***** _**B* gr —**J*
[1111]

Matching factor le/Iph for earth current
Setting range:

0.003 to 1.500

Only for version 7SJB02* — x**+* _ x*Bagy s J*
[1112]

Rated current for the sensitive eartlneurrent input Igg

TAor5A

Only for version 7SJ602% —#*¥wx _xxB* o —**
[1113]

Rated primary yoltage\of the voltage transformers
Setting range:

0.10 kV to 400 kV

Only for verSign 7SJ602* —***** _x*B* gr —**J*
[1114]

Rated secondary voltage of the voltage transformers
Seétting range:

100Vto 125V

Only for version 7SJ602* —***** _** J*

[i1115]

Inversion of the sign of the powers, power factor, and
energy metering

OFF or ON

The following addresses refer to sueh statements
which relate to several protection or ether functions
of the relay and are commonly Useds

Address 1116 asks forthe threshold value of current
CB |>, above whigh the“gircuit breaker is surely
closed. This setting can be,very sensitive provided
that no parasitical®¢urrents are expected during
dead condition (e.g. caused by induction). Other-
wise a higher value must be chosen. The default
value is adequate ip most cases.

If the reldysis Use as motor protection then observe
the follewing:

The metoer data are, generally, referred to the rated
values, of the motor. The settings of motor protection
functions should, therefore, be entered as referred
moior values. A pre-condition is that the relay is in-

formed about the rated motor data. This is achieved
with address 1118 where the ratio of rated motor
current to rated primary current of the current trans-
former set is defined.

Example:

Motor with rated power 4.5 MVA
rated voltage 6 kV

Current transformers 500 A/5 A
The rated current of the motor is
I 45 MVA = 433 A
Nmotor = \/5 -6kV

This results in the setting of address 1118:
433 A
500 A

Im = = 0.87
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Further motor data are requested in addresses 1119
and 1120. They describe the start-up process of the
motor.

The start-up current of the motor is set in address
1119. Since the relay has been informed about the
rated motor current under address 1118 (see above)
the per-unit start-up current is adequate here. It de-
pends on the size and characteristics of the motor.

Under normal load-free start-up conditions, 5 times
the rated motor current is convenient.

Address 1120 requests for the start-up timeyof the
motor. The start-up current must have been yunder-
shot after this time period has been elapsed: Con-
sider also the information given under Start-up time
monitoring in Section 6.3.12.

4 01 CB I | VAN
0.10 I A4

%

[1116]
Current threshold which is safely ‘undershot when the
circuit breaker is open

Setting range: 0.04%l'to 1.00 - I

01 o PAN [1118] _
<] \v4 Ratio rated metor current on rated primary CT current
00 Setting range: 0.20 to 1.20 - Iy
A [1119]
<] 01 Istxrt \v4 Moter start-up current referred to rated motor current
0 Séttingyrange: 0.41t020.0 - Im

[1120]
Maximum start-up time of the motor at start-up current

AN
o
-
o+
®
o+
a
e

Setting range:

1.0 s t0 360.0 s

Address 1121 determines whether,or not the ther-
mal replica of the thermal everload’protection will be
reset to zero each time the processor system of the

relay re-starts. If set to NO the thermal replica will
freeze the last valid state should the processor sys-
tem restart (e.g. after the auxiliary power has failed).

AN
Y ENS v

[1121]
Reset of the thermal replica of the thermal overload
protection after re-start of the processor system

YES or NO

T he minimum trip command duration T—TRP can be
set in address 1134. This is then valid for all protec-
tion functions of the device which can issue a trip sig-
nal. The close command duration T—CL is relevant if
the relay is equipped with auto-reclosure. It must be

long enough to ensure reliable closure of the circuit
breaker. An excessively long time does not present
any danger, since the closing command will be inter-
rupted at once on renewed trip of any of the protec-
tion functions.
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[1134]
q 01 T-TRP| A
0 15 s AV 4
[1135]
q 01 T - CL Z\
1.00 s AV 4

Setting range:

Minimum duration of the trip command
Setting range:

0.01 s to 32.00 s

Maximum duration of the close command

0.01 s to 60.00 s

The time interval of the long-term demand values es-
tablished by the relay can be set in address 1136.
Select one of the 3 usual time intervals.

You can reset the stored minimum and maximum
measured values either manually or automatically. If
you wish only manual reset (this applies also for re-
set via binary input or interface), you set address
1137 CYCLE to co.

Automatic reset is defined by the following parame-
ters:

— CYCLE The memories are cleared automati-
cally after periods of x days, where x

— START  Automatic reset willtakey,place on the
x-th day from today/x‘may vary from 0
(i.e. today) to 365. Tomorrow will be “1”.
— MINUTE Automatic reset will take place on the

day defined by START and CYCLE at
the beginning of the x-th minute. x may
varyfrom 0 to 1439 minutes.

Note: Ifyeu have changed the system date of the de-
vice it is imperative to readjust these settings here
since the instants of start and automatic reset are
calculatedfrom the internal system date. Refer also

can be a value from 1 to 365 days. toSectien 6.5.1.

{1.136]
4 01 TINTER A Timé interval for mean values of the long-term demand
5 in values:
] 18umin or 30 min or 60 min
+ |3 0min
6 0min
1137]
1CYCLE [ . .
q 0 ¢ ¢ Reset cyclically in days, e.g. every day (1 day)
% D Setting range: 1D to 365 D
or oo (N0 automatic reset)
q 1 [1138]
" Y 4] Start instant for cyclic reset in days, e.g. the day after to-
A4 morrow, i.e. after 2 days
Setting range: 0Dto 365D
[1139]
q N\ M IN U TE Minute of the day for automatic cyclic reset, e.g. at 6.00
Y NS9®0 min o’clock a.m. = 6 - 60 minutes = 360 minutes

Setting range: 0 min to 1439 min

Imorder to come to the next address block, key 4 is pressed to return to the previous operation level, and
subsequently V is pressed which will lead to the next address block 10. The individual parameters are listed in
theynext operation level.
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6.3.4 Settings for phase fault time overcurrent protection — address block 10

[1300]
Beginning of the block “Time overcurrent protection for
phase faults”

qu 0o/ cC D

PHASE

[1301]
< Switching ON of the phase fault time ovéreurrent pro-

<] 10 O/ Cph
tection

Switching OFF of the phase fault time,overcurrent

+ |o FF I
protection

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 overcursent
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 picksupten short-circuits
into the protected impedance;e.g. for transformers
to 1.5 times of the value

I>>> I>> 1

~ ~ 1.

In In

IN transf
Usc transt IncT

In order to bridge‘eutthigh'inrush currents it may be
advisable toget ashort,delay time for the | > > stage.
Normally, 80, 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 motorétart-up current, so that this stage does
not trip the motor during start-up.

Thevery high instantaneous stage 1> > > picks up
on few instantaneous values of the current ampli-
tude (converted to r.m.s. value). With short-circuit
currents of more than 2 times setting value this stage
operates immediately. Thus it should be set equal or
higher than the high set stage | >>. The |> > > stage

is always instantaneous, the |>> stage is always a
definite time(er instantaneous) stage, independent
on whichtcharacteristic is set for the overcurrent
stage:

Ifthe relayis 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
orwith short-time delay, or the instantaneous | > > >
stage, for the auto-reclosure sequence to be
successful. After unsuccessful auto-reclosure, the
I>> and |>>> stages are blocked. The delayed
overcurrent stage 1> (definite time) or I, (inverse
time) remains effective and, for reasons of selectiv-
ity, will clear the fault in accordance with the time
grading chart of the network. The pick-up values of
the I>> and |>>> stages need not be different
from the overcurrent stage because it is the short
tripping time of these stages which is of interest in
this application. Note that these stages are blocked,
in relays with auto-reclose function, after the first
auto-reclosure. They can either be blocked via a
binary input, together with blocking of the AR func-
tion (refer also to Section 5.5.2 Marshalling of the
binary inputs).

A further application of the |>> stage is in conjunc-
tion with the reverse interlocking principle (as de-
scribed in Section 4.2.5). 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 stages |1>>> and/or |>> are
not used then set the pick-up values to co. This is ac-
complished by pressing the key [t]beyond the high-
est setting value.
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A [1302]
<] 10 Tdyn < Duration of the dynamic switch-over of pick-up values;
600 .0 valid for phase as well as for earth currents
Setting range: 0.1 s to 10000.0 s
[1303]
{ 10 I>>> 2 Pick-up value of the very high set instantaneous stage
0 v I>>> for phase faults
Setting range: 03 .Iyto12.5- 1y
and co (no trip with I>>> for phase faults)
A [1304]
<] 10I1>>>dy > Dynamic pick-up value of the very high setinstantaneous
© I n stage |>>> (dyn)
Setting range: 0.3 . Iyto 125541\
and oo (no trip with |>>>dyn)
1 N [1305]
{ 0 I>> < Pick-up value of the high set'stagéd> > for phase faults
1) In Setting range: 04, Nt0 25.0 - Iy
and co (no trip with 1> >for phase faults)
A [1306]
<] 10 I>>dy < Dynamic pick-dpvalueof the high-set stage 1> > (dyn)
%) In Setting range: 0.1 .In1025.0 - Iy
and co (no tripwith I=>dyn)
AN [1307]
<] 1o T1>> < Trip tim& délayrof the high-set stage |>>
0 .03 s Sgtting range: 0.00 s to 60.00 s

The overcurrent stage can be used as definitesdime
overcurrent protection or inverse time overcurrént
protection or both at the same time. A choige®cane
made whether the inverse time charagteristics meet
the IEC standards or the ANSI standardSyT hissfunc-
tion mode has been preselected dusing configura-
tion in Section 5.4.2. In this block™@, only.those pa-
rameters are available which are associated with the
preselected function mode.

If a definite time the function smede is chosen, i.e.
“def TIME” or “IEC O/C*%er ‘ANSLO/C”, the following
setting parametersdare presented. The maximum
load current determings the setting of the overcur-
rent stage | >. Pick-tip'on oyerload must be excluded
since the unit operatesiif 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 chart for
the network. If the overcurrent stage |> is not used
then set the pick-up value I> to co.

YAN
v

[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: 0.1 .Iyt025.0 - Iy
and oo (no trip with I> for phase faults)
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p

b

4P

%

[1309]

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

Dynamic pick-up value of the overcurrent stage 1> (dyn)
Setting range: 0.1.Iy1t025.0- 1y

and co (no trip with I>dyn)

[1310]

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

Trip time delay for the overcurrentistage >

Setting range: 0.00 s te:60.00 s

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

With setting YES th@%eperating time is increased by approx.
10 ms

If the function mode is “/IECinv” or “IEC O/C”, one of
the following inverse time characteristics defined in
IEC 60255-3 can be selected. It must be consid-
ered 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 them,set¥nev-
er” as characteristic for phase currents.

For use on motors, it must be considered, that the
mator, takes increased start-up current. Either the
overcurrent stage must be set accordingly high, or
the dynamic stage Ip 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.

[1312]
1 apd| 2 For “IEC inv.” or “IEC O/C” only: Characteristic of the
q ) <7 overcurrent stage I, for phase faults, can be
s nv S R normal inverse time lag (IEC 60255-3 type A)

RYE R/

very inverse

long inverse

[1313]
For “IEC inv.” or “IEC O/C” only:

Time multiplier for the inverse time overcurrent stage I
for phase currents
Setting range:

time lag (IEC 60255-3 type B)

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

time lag (IEC 60255-3 type B)

I stages for phase currents operate never

0.05st03.20 s
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[1316]
4 10 Ip @ For “IEC inv.” or “IEC O/C” only:
1 0 In Pick-up value of the inverse time overcurrent stage I, for

[1317]

phase currents
Setting range:

0.1 .Inyt04.0 -1y

qlre e av A For “IEC inv.” or “IEC O/C” only:
2 .0 In v Dynamic pick-up value of inverse time O/C stage I, (dyn)
Setting range: 0.1.Iy1t04.0- 1y

If the function mode is “ANSIinv” or ‘"ANSI O/C”, one
of the following 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 I, is not used then set “nev-
er” as characteristic for phase currents.

For use on motors, it mustédoe considered, that the
motor takes increased start-up, current. Either the
overcurrent stage must betset/accordingly high, or
the dynamic stage | 3dy must be used during start-
up. This stage must then be set above the start-up
current; furthermoregpthe relay must be switched
over to the dynamic stage via a binary input as long
as the motoris‘starting.

[1314]
<] 10 CHADpPHA For “ANSI O/C” or “ANSI inv”:
inverse AN Characteristic for phase faults, can be
v normallinverse time lag acc. ANSI/IEEE
+ |short in
shortinverse time lag acc. ANSI/IEEE

Johg inverse

very inverse

definite inverse

[1315]
For “ANSI O/C” or “ANSI inv”:

Time multiplier for the inverse time overcurrent stage I
for phase currents
Setting range:

time lag acc. ANSI/IEEE

moderately inverse time lag acc. ANSI/IEEE

time lag acc. ANSI/IEEE

extremely inverse time lag acc. ANSI/IEEE

time lag acc. ANSI/IEEE

I-squared—-T

I stages for phase currents operate never

0.5sto15.0s
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A [1316]
<] 10 Ip For “ANSI O/C” or “ANSI inv”:
1 0 In v Pick-up value of the inverse time overcurrent stagg |, for
phase currents

Setting range:

[1317]

0.1 .Iyt04.0 -1y

<| 10 Ip dy — For “ANSI O/C” or “ANSI inv”:
2 .0 In v Dynamic pick-up value of inverse time O/C stage I, (dyn)
Setting range: 0.1.Iy104.0 -y

Using an inverse time characteristics (excepted RI-
curve) you can determine in address 1320 whether
dropout of a stage is to follow immediately after the
threshold undershot or whether it is evoked by disk
emulation. “Immediately” means that the pickup
drops out when the pickup value of approx. 95 % is
undershot. For a new pickup the time counter starts
at zero. If you set DOph = DskEm dropout is pro-
duced according to the dropout characteristic.

The disk emulation offers its advantages if the grad-
ing coordination chart of the time overcurrent
protection is combined with other devices (on elec-
tro-mechanical or induction base) connected to the

When the definite time characteristic is chosen, the
fundamental waves ofythe"measured currents are
evaluated for pick‘up. When one of the inverse time
characteristic ismehosen, a choice can be made
whether the fundamental waves of the measured
currents argsevaluated, or if the true rm.s. values in-
cluding harmonics and d.c. component are calcu-
lated(fer evaluation.

The,nextyparameter in address block 10 determines
whieh stage is effective when the circuit breaker is
manually closed. A pre-requisite is, that the manual
closefcommand for the breaker is repeated via a
binary input to the relay so that it is informed about

system.

manual closing of the breaker. INEFFECTive means
that the stages operate according to the settings.

10 DOph ay
< . S ¢
e a

N1

[1320]
For inverse time overcurrent protection only:

Drop-out of the inverse time stages takes place immedi-
ately after switch-off of the current

Drop-out of the inverse time stages takes place with disk
emulation, i.e. according to the drop-out characteristic

[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

[1319]
Phase overcurrent stage which is effective during manual
closing of the circuit breaker:

I>> ie.|>> stage but undelayed
1> i.e. |> stage (definite time), but undelayed
Ip 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 time overcurrent protection — address block 11

The time overcurrent protection for earth current is
only possible in the corresponding device version
(7SJ602* —***** _x* A*) and if the respective con-
figuration parameter (Section 5.4.2, address 7830)

is set to an active group of characteristics. The other
versions (7SJ602* —***** _**B* or **J*) provide a
sensitive earth fault detection function which is de-
scribed in Section 6.3.6.

4 11

[1400]
Beginning of the block “Time overcurrent proteetion for

EARTH

o/ c¢C D

earth faults”

[1401]
Switching ON of the earth fault time overcurrent protec-

<] 11 o/ cC e <
ON tion
+|0FF

Switching OFF of the earth fault time overcurrent 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 an ad-
equate binary input has been assigned to this func-
tion, the appropriate threshold values are set. The

duration of the dynamic switch-over is the same as
set foriphase\currents (Section 6.3.4, address
1302)

The‘high-set overcurrent stage IE> > is set, if used,;
ifMetused, set IE> > to co. For determination of the
settingvalues similar considerations are valid as for
theyphase fault stage I>> (refer Section 6.3.4).
Blocking of the Ig> > stage after unsuccessful AR is
valid as with the |>> stage.

<] 1 > AN
25 0 n v
q 1IE>>dy O
25 00 n 24
q 1 E > > A
0 10s v

[#402]

Pick-up value of the high-set stage |z > > for earth faults
Setting range: 0.05 - I\ 10 25.00 - Iy

and co (no trip with Ig> > for earth faults)

[1403]

Dynamic pick-up value of the high-set stage |lg> > (dyn) for
earth current

Setting range: 0.05 - Iy 10 25.00 - Iy

and co (no trip with Ig>>dyn)

[1404]
Trip time delay of the high-set stage Ig>>
Setting range: 0.00 s t0 60.00 s

The earthyeurrent stage can be used as definite time
overcutrent, protection or inverse time overcurrent
prote€tion®rboth at the same time, independent of
thelphase current stage.

For earth faults, all parameters of the time overcur-
rent protection can be set separately and indepen-

dently. This allows separate time grading for earth
faults with e.g. shorter times. Again, a dynamic
switch-over stage IE>dy is possible. For definite
time protection, the minimum earth fault current de-
termines the setting of the overcurrent stage IE>.
The time delay TIE> depends on the grading plan
for the network.
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If the overcurrent stage Ig> is not used then set the pick-up value IE> t0 oo.

J T
I R
I T
q;;REe @

[1405]

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

Pick-up value of the overcurrent stage Ig> for eafth faults
Setting range: 0.05 - Iy 10 25.00 - Iy

and co (no trip with Ig> for earth faults)

[1406]

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

Dynamic pick-up value of the stage 1g> (dyn)
Setting range: 0.05%,In10425.00 - Iy

and co (no trip with Ig>dyn)

[1407]

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

Trip time delayyfor the overcurrent stage lg>

Setting range: 0.00 s t0 60.00 s

[1408]
Measurement’repetition for all earth current stages; nor-
mal setting: NO

With setting YES the operating time is increased by ap-
prox-10 ms

If the function mode is “IECinv” or “IEC @/C?%, one of
the following inverse time characteristiés defined in
IEC 60255-3 can be selected. It must besConsid-
ered that, according to IEC 602565 -8, theprotection
picks up only when at least 1.1 times the'set value is
exceeded.

For earth faults, all parameterstefthe time overcur-

rent 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
“never” as characteristic for earth current.

[1409]

For inverse time overcurrent protection “IEC O/C” or
“IEC inv” only: Characteristic of the overcurrent stage lgp
for earth faults, can be

normal inverse

q 1 ¢ H A ell 2D
1 er v

RI R/

short inverse

long inverse

R D RD

time lag (IEC 60255—3 type A)
time lag (IEC 60255-3 type B)

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

time lag (IEC 60255—-3 type B)

Igp stage for earth current operates never
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A [1410]
<] 11 TEPp For inverse time overcurrent protection “IEC O/C” or
0.50 s v “IEC inv” only:
Time multiplier for the inverse time overcurrent stage Igp
for earth current
Setting range: 0.05st03.20 s
A [1413]
10 TIEP For inverse time overcurrent protection “IEC O/C” or
q 0.10 In N4 “IEC inv” only:
- Pick-up value of the inverse time overcurrent stage Igp, for
earth current
Setting range: 0.05 - Iy 10 4.00.- Iy
l11IEpdy For inverse time overcurrent protection *IEC O/C” or
N P R N4 “IEC inv” only:
. Dynamic pick-up value of inversg timej©/C stage lgp (dyn)
Setting range: 0.05 - Iy 10)4.00 - Iy
If the function mode is “ANSIinv” or "ANSI O/C”, one at least 1.06 times the set value is exceeded.
of the following eight inverse time characteristics
can be selected. It must be considered that, accord- If the Igp is net usedithen set “never” as inverse time
ing to ANSI/IEEE, the protection picks up only when characteristic for earth current.
[1411]
For inversetime overcurrent protection “ANSI O/C”
<] 11 CHA ell X or “ANSLiny” only:
inverse A\ V4 Charactegrigticifer earth faults, can be
normal inverse time lag acc. ANSI/IEEE
+ |short in short dnverse time lag acc. ANSI/IEEE
long inv long inverse time lag acc. ANSI/IEEE
mode inv moderately inverse time lag acc. ANSI/IEEE
very 1inv very inverse time lag acc. ANSI/IEEE
extr 1inv extremely inverse time lag acc. ANSI/IEEE
def inv definite inverse time lag acc. ANSI/IEEE
IsgaredT T |-squared—-T
neveg Igp stage for earth current operates never
A [1412]
<] 11 Dw < 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: 0.5st015.0s
A [1413]
q L1 TIEP > For inverse time overcurrent protection “ANSI O/C” or
0.10 In “ANSI inv” only:

Pick-up value of the inverse time overcurrent stage Igp, for
earth faults
Setting range: 0.05 - Iy 10 4.00 - Iy

148 C53000-G1176-C125



7SJ602 V3 Operating instructions
A [1414]
<] l11TITEpdy < For inverse time overcurrent protection “ANSI O/C” @or
0.10 In “ANSI inv” only:
Dynamic pick-up value of inverse time O/C stage Igp (dyn)

Setting range:

0.05 - Iy t0 4.00 - Iy

Using an inverse time characteristics (excepted RI-
and RD-curve) you can determine under address
1428 whether the dropout of a stage is to follow im-
mediately after the threshold undershot or whether it
is evoked by disk emulation. “Immediately ” means
that the pickup drops out when the pickup value of
approx. 95 % is undershot. For a new pickup the
time counter starts at zero. If you set DOec = DskEm
dropout is being produced according to the dropout
characteristic.

The disk emulation offers its advantages if the grad-
ing coordination chart of the time overcurrent
protection is combined with other devices (on elec-
tro-mechanical or induction base) connected to the
system.

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 rm$. values in-
cluding harmonics and d.c. ggmponent are calcu-
lated for evaluation. As the relayfis used as short-cir-
cuit protection, the preset valueisfrecommended. If
the time grading is to bé"éeordinated with conven-
tional relays which operate with true r.m.s. values,
then the evaluation with harmonics and d.c. compo-
nent may be advantageous.

The next parameterip address block 11 determines
which stageiis effective if the circuit breaker is manu-
ally closed. A'pre:requisite is, that the manual close
command for the breaker is repeated via a binary in-
put to'thewrelay 7SJ602 so that it is informed about
manual closing of the breaker. INEFFECTive means
thatthe stages operate according to the normal set-
tings.

10 DOE-Cc A
{ . v
e 1l a

[1418]
For inverse time overcurrent protection only:

Drop-out of the inverse time stage takes place immediate-
ly after switch-off of the current

DskEm Drop-out of the inverse time stage takes place with disk
emulation, i.e. according to the drop-out characteristic
AN [1415]
4 CALC e S For inverse time overcurrent protection only:
noHARM@N The fundamental wave of the measured current is
evaluated
EHARMOIN I® The true r.m.s. value of the measured current is
evaluated
[1416]

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

IE>> i.e.lg>> stage but undelayed
+ [IE>undel
E> i.e. Ilg> stage (definite time), but undelayed
IEp unde IEp i.e. Igp stage (inverse time), but undelayed

INEFFECTIVE, i.e. stages operate as parameterized

C53000-G1176-C125 149



7SJ602 V3

Operating instructions

6.3.6 Settings for sensitive earth fault protection — address block 30

6.3.6.1

Sensitive earth fault protection is only possible in the
corresponding device versions (7SJ602* —***** _
**B* or —**J*) and if the respective configuration
parameter (Section 5.4.2, address 7815) is set to to
an active group of characteristics. It works then
instead of the time overcurrent protection for earth
current (Section 6.3.5).

This function can be used in isolated or compen-
sated networks to detect an earth fault and to dis-
criminate the earth fault direction (models with direc-
tional supplement and connection of the displace-

Time overcurrent protection using the earth current magnitude

ment voltage 7SJ602* —***** _**B*),

In effectively (solidly) grounded or low-impedance
earthed networks, detection of high-resistance
earth faults with very small fault currents is possible,
either with direction determination, _if®applicable
(7SJ602* —***** _**B*) Because,of its high sensi-
tivity it is not suited for detectionsef higher earth fault
currents (from 1.6-ly and above/atithe relay termi-
nals for high-sensitivity earth fault/protection). For
those applications use the time,overcurrent protec-
tion for earth currents as described in Section 6.3.5.

PAN
o

XM7Z D

NSIV E

=

ARLMonly

[3000]
Beginning of the blogck¥Sensitive earth fault protection”

[3001]
ON Switching @Nthe sensitive earth fault protection

Switching OFF the sensitive earth fault protection

Only earth fault alarm but no trip

In order to detect earth currents, a two-stageleurrent
time characteristic can be set. The magnitude of the
earth current is decisive for pick-Up/of these stages.
They are used in cases where the magnitude of the
earth current is the mean criterion ofghe earth fault,
therefore, preferably in low-impedance earthed
systems, or for electrical machines in bus-bar con-
nection with isolated systems, where a high capaci-
tive current of the system can be expected in case of
machine earth fadlt but only an insignificant earth
current in case of asysteméarth fault because ofthe
low machine capacitance.

If a stage is intended to operate directional (possible
only in ver§ion 7SJ602* —***** _**B* see below
under “Rikection discrimination”), shorter tripping

times are possible, dependent on the fault direction.

The high-value stage is designated with IEE>>
(pick-up value in address 3013). It can be delayed by
TIEE> > (address 3014) and lead to annunciation or
eventotrip. The latter is only possible if trip has been
set, i.e. under address 3001 XMZ SENSIV E = ON. I
the Igg> >-stage is not needed set the pick-up value
10 co.

If the dynamic switch-over facility is used and an ad-
equate binary input has been assigned to this func-
tion, the appropriate threshold value is set as
IEE>>dy (address 3003). The duration of the dy-
namic switch-over is the same as set for phase cur-
rents (Section 6.3.4, address 1302).
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A [3013]
q 30 TIEE?> < Pick-up value of the high-set stage Igg > > for earth faults
1 500 Setting range: 0.003 - Iy to 1.500 - Iy
and co (no trip with Igg>> for earth faults)
A [3016]
<] S0OIEE>>d < Dynamic pick-up value of the high-set stage Igg>> (dyn)
1 .500 n for earth current
Setting range: 0.003 - Iy to 1.500 - Iy
and co (no trip with Igg>>dyn)
AN [3014]
<] 30TIEE>> < Trip time delay of the high-set Stagellgs> >
0 .30 Setting range: 0.00,s t0.60.00 s

The lower value stage can be used as definite time
overcurrent protection or inverse time overcurrent
protection or both at the same time. This depends
on the configuration setting according to Section
5.2.4 (address 7815 XMZech). Correspondingly,
only those settings are available here which match

the configuration. The minimum earth fault current
determines the setting of the overcurrent stage

leg>¢

Again, aidynamic switch-over stage IEE>dy is pos-
sible. Asstage not needed can be set to co.

[3048]

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

Pick-up value of the overcurrent stage Igg> for earth faults
Setting range: 0.003 - Iy to 1.500 - Iy

and co (no trip with Igg> for earth faults)

<]30 IEE > @
0 .50 I

A [3017]
<] 0 EE>d < For definite time overcurrent protection only (def
7 0 n TIME, IEC O/C, ANSI O/C):
Dynamic pick-up value of the stage Igg> (dyn)
Setting range: 0.003 - Iy to 1.500 - Iy
and oo (no trip with Igg>dyn)
A [3018]
q 0 Loy ENES> < For definite time overcurrent protection only (def
.20 0 s TIME, IEC O/C, ANSI O/C):
Trip time delay for the overcurrent stage lgg>
Setting range: 0.00 s t0 60.00 s
A [3019]
4 30 REPee < Measurement repetition for all earth current stages;
N. O normal setting: NO

With setting YES the operating time is increased by ap-
prox. 10 ms

If the function mode is “/IECinv” or “IEC O/C”, one of
the following inverse time characteristics defined in
IEC 60255-3 can be selected. It must be consid-

ered that, according to IEC 60255 -3, the protection
picks up only when at least 1.1 times the set value is
exceeded.
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For earth faults, all parameters of the time overcur-
rent 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 lgp.

If the inverse time overcurrent stage Igp is not to bg
used then set “never” as characteristic for earth cur=
rent.

[3020]

For inverse time overcurrent protection “IEC O/C” or
AN “IEC inv” only: Characteristic of the overcufréntstage lggp
AV 4 for earth faults, can be

normal inverse

<] 3 0CHAEece®e

inverse

short inverse

long inverse

R D RD

time lag (IEC 60255—3%ypeA)
time lag (IEC 60255 #3 type B)

extremely inverse time lag (IEC,60255=3 type C)

time lag (IEC60255 -3 type B)

Iegp stage operates rnever

A [3021]
<] 0OTIEETP For inverse time overcurrent protection “IEC O/C” or
5 v “IEC inv” only:
. Time multiplierfor the inverse time overcurrent stage Igp
forfearth current
Setting range: 0.05s103.20 s
A [3024]
<] OIEEP For inverse time overcurrent protection “IEC O/C” or
. 0 0 In v “IEC inv” only:
Pick-up value of the inverse time overcurrent stage Igp, for
earth current
Setting range: 0.003 - Iy to 1.400 - Iy
N [3025]
0OIEpdy For inverse time overcurrent protection “IEC O/C” or
N 100 14X “IEC inv” only:
Dynamic pick-up value of inverse time O/C stage lgp (dyn)

Setting range:

0.003 - Iy to 1.400 - Iy

If the function mode is ZANSlinv” or “ANSI O/C”, one
of the following inverse timé characteristics can be
selected. It must be“eensidered 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 Iggp is not used then set
“never” as inverse time characteristic for earth cur-
rent.
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4 3 e I\
i v
+ |s t in
1 inv
m invwv
v invwv
e invwv
d invwv
I redT T
n r
E AN
N v
E p P
<I 0 In v
E phd T &
<] 0 I n ~

[3022]

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

Characteristic for earth faults, can be

normal inverse time lag acc. ANSI/IEEE

short inverse time lag acc. ANSI/IEEE

long inverse time lag acc. ANSI/IEEE

moderately inverse time lag acc, ANSI/JAEEE

very inverse time lag acc..,ANSI/I[EEE

extremely inverse time lag ace./ANSI/IEEE

definite inverse time lag acGNANSI/IEEE

I-squared—-T

Iegp stage for earth"Gurrent operates never

[3023]

For invefse time overcurrent protection “ANSI O/C” or
“ANSIgd@nvonly:

Time multiplier for the inverse time overcurrent stage Igp
Setting range: 0.5st015.0 s

[3024]

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: 0.003 - Iy t0 1.400 - Iy

[3025]

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

Dynamic pick-up value of inverse time O/C stage lgp (dyn)
Setting range: 0.003 - Iy t0 1.400 - Iy

Using an inyérse_time, characteristics (excepted Rl
and RD) you can dgtermine under address 3026
whether the dropout of a stage is to follow immedi-
ately after the threshold undershot or whether it is
evoked by disk emulation. “Immediately ” means
that the pickup drops out when the pickup value of
approx. 95 % is undershot. For a new pickup the
timeycounter starts at zero. If you set DOsEc =
BPskEm dropout is being produced according to the
dropout characteristic.

The disk emulation offers its advantages if the grad-
ing coordination chart of the time overcurrent
protection is combined with other devices (on elec-

tro-mechanical or induction base) connected to the
system.

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. If the time grading is to be coor-
dinated with conventional relays which operate with
true rm.s. values, then the evaluation with harmon-
ics and d.c. component may be advantageous.
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The next parameter in address block 30 determines
which stage is effective if the circuit breaker is manu-
ally closed. A pre-requisite is, that the manual close
command for the breaker is repeated via a binary in-

put to the relay 7SJ602 so that it is informed about
manual closing of the breaker. INEFFECTive means

that the stages operate according to the normal seO

3 0DOSsEC A
N 1 ; "%

[3026]
For inverse time overcurrent protection only: ¢

Drop-out of the inverse time stage takes pl
ately after switch-off of the current

tings. :

immedi-

Ds kEnm Drop-out of the inverse time stage takesipla h disk
emulation, i.e. according to the drop-o acteristic
AN [3027]
{ CALCee < For inverse time overcurrent protection only:
noHARMON The fundamental wave of th d current is

\
\
o
o}
[o
(0]

I EPp unde /|

O
N

O
Q>®

L 4

E>

evaluated

The true r.m.s. value of t gad currents is
evaluated

[3028]
Earth overcurre
closing of the

IE>>

hich is effective during manual
eaker:

ge but undelayed
i.e. tage (definite time), but undelayed
i. p stage (inverse time), but undelayed

CTIVE, i.e. stages operate as parameterized

i.e. >
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6.3.6.2 Displacement voltage

Displacement voltage detection presumes the pres-
ence of the displacement voltage. It is only possible
with models with displacement voltage input
(7SJ602* — kkkkk _ **B*) X

The displacement voltage stage Ve> initiates earth
fault detection and is one condition for release of di-
rectional determination. It can also be set as a time
delayed zero sequence voltage protection with trip,
non-directional or in conjunction with the preset di-
rection.

Ve means the voltage at the input to the device.

Since, for earth faults in compensated or isolated
networks or in electrical machines with non-
earthed star-point, the full displacement voltage ap-
pears, the setting value is not critical in these ap-

plications; it should lie between 0.3 - Vyand 0.6 - V.
Earth fault is detected and annunciated onlyywhen
the displacement voltage has been stayed fer the
duration TVeADI.

In earthed networks, the set value of the displace-
ment voltage Ve> can be more sensitive (smaller);
but it shall not be exceeded by'operational asymme-
try of the voltages of the{power'system.

Pick-up by the displacemeptyvoltage can be used for
time delayed trip command. Pre-condition is that the
trip facility has been switched on (XMZ EE = ON in
address 3001). Tripydelay'is then set under address
3312 TVe>. Notey, that'the total command time is
composed ofdhe inherent measuring time (approxi-
mately 60 ims) plus pick-up delay TVeAD plus trip
delay TVe>,

0 Ve>
4 © \vg
10 n
30Trveanl| &
{ \ V4
00 s

[3300]
Beginningief the block “Displacement voltage stage”

[3309]
Threshold value for displacement voltage Ve >
Setting range:

[3311]
Duration of displacement voltage after which earth fault
is detected and annunciated

Setting range:

0.02 Vy to 1.05 Vy

0.04 s to 320.00 s

and oo (ineffective)

Setting range:

[3012]
4 0 T Voo 2\ Time delay for tripping with Ve> (only if set to trip: XMZ EE
04. O S = ON in address 3001)

0.1 s to 40000.0 s

and oo (ineffective)
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6.3.6.3 Direction discrimination

Determination of the earth fault direction is possible
for all stages of the highly sensitive earth fault
protection provided the device version is equipped
with a measured voltage input and this is connected
to the displacement voltage (7SJ602*—
*xxxxk _**B*), High-accuracy processing of the ac-

tive (Igg) and reactive (Igr) component of the earth
current is possible, too.

First, determine which earth fault protection stage.is
to operate in which direction.

4 0 IR E [3100] e
E STTIV D Beginning of the block “Sensitive diréctional earth fault
N protection”
[3115]
<] I EE>> < Operating direction for thelgg>> stage
orwd forwds forward dir€etion, lnogmally line, motor, or
transformer
t [reverse reverse reversedirection, normally bus-bar
non-dir in eithes ditection; in this case, no
non-dir displacementvoltage is necessary
[3122]
<] IEE> AN @perating direction for the Igg> (definite time) and/or
orwd . A4 Iegpdinverse time) stage

forwds¥forward direction, normally line, motor, or

transformer

reverse reverse direction, normally bus-bar
non-dir in either direction; in this case, no

displacement voltage is necessary

The shape of the directional characteristic is deter-
mined by the following settings. At first, decide
whether the active or reactive ¢éemponent of the
earth current, referred to the displacement voltage,
should be evaluated,

— DIRMOD = COS§ PHI
means that onlythe’active component of the earth

current Igg - cos qlisddecisive for the threshold
IEEDIR (Figure 6.3),

— DIRMOD = SIN RBHI
means that only the capacitive component of the
earth ¢urrent is decisive for the threshold IEEDIR
(Figure 6.5).

Baséd,on this definition, the directional characteris-
tiexcan be shifted by +45°.

In.compensated systems earth fault measurement

with COS PHI is used because the ohmic current is
decisive for the earth fault direction (Figure 6.3).

In earthed systems earth fault measurement with
COS PHI is used with a correction angle of PHICOR
= —45° because the earth current is ohmic-induc-
tive (Figure 6.4).

In isolated systems earth fault measurement with
SIN PHl is used because the capacitive current is de-
cisive for the earth fault direction (Figure 6.5).

On electrical machines in bus-bar connection with
an isolated system, COS PHI measurement can be
selected with a correction angle of approximately
PHICOR = +45° because the earth current is often
composed of a capacitive component from the sys-
tem and an active component from a earth fault load
resistor (Figure 6.6).
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Ue A Igg

forward direction

% 7

% Ug A lea %

C)O

Ig 'S

forward
direction

IEEDIR{ /|EE

TE, capacitive inductive TE, capacitive inductive

/4 z
‘reverse
reverse direction /direction
DIRMOD = :
IN PHI /
DIRMOD = COS PHI S 5
PHICOR = 0.0° PHICOR = 5
0.0 /
7.
Figure 6.3  Directional characteristic with cos ¢ Figure 6. ctional characteristic with sin ¢
easurement

measurement

\ 1 e

forward forward /
directio direction ‘
\ \IEiDI%_ \ IEEDIB /
- ~ b - lEEN, ©
gy capacitive inductive gy capacitivi inductive
reverse / reverse
direction direction
DIRMOD = COS PH, \ / DIRMOD = COS PHI

ement and correction angle

PHICOR = -4
Figure 6.4 4 Directional characteristic with cos ¢
ea
50

PHICOR = +45.0°

Figure 6.6  Directional characteristic with cos ¢
measurement and correction angle

of +45°

L 4
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[3125]
Measurement mode for directional determination:

q 3 0DIRMOD
PHI

4D

COS PHI  the ohmic current component is decisive for

<] 30PHICOR| &2
0 deg v

directional determination; for use in compens
sated and earthed systems

SIN PHI  the capacitive current component is decisive
for directional determination; for use in sys-
tems with isolated neutral

[3124]

Correction angle for directional determinationgsbased on
the measurement direction with cos @gRsiniy setting
Setting range:

—-45.0 deg tg +45.0 deg

The current value IEEDIR represents the release
threshold for directional determination. In this case,
it is the current component which is rectangular to
the directional characteristic as determined before.

Additionally, you can set a stabilization time TDirSt
for direction discrimination, i.e. a direction deter-
mined once is maintained at least for this time. This
prevents from intermittent direction indications in
border cases.

For determination of the direction of the earth fault, in
general, the threshold current (address 3123)
should be such that faulty operation due to asym-
metrical currents in the network and through the@ur-
rent transformers (particularly in Holmgreen con=
nection) is avoided.

Generally the following applies: If directiopal’deter-
mination is used in conjunction with one of the sensi-
tive earth current stages as described “above
(IEE>> or IEE> or IEEp), then only avalue'smaller
than or equalto the pick-up value ofene ofithe above
stages is meaningful for IEEDIR¢

In compensated networksgdirectional determina-
tion is more difficult since amuchflarger reactive cur-
rent of capacitive of, inductivesnature is superim-
posed on the critigal wattmetric current. The total
earth current availabledo the relay can therefore, de-
pendent upon the network configuration and loca-
tion of the compensation coil, assume very different

values in magnitude @nd phase angle. The relay,
however, must evaluate only the active component
of the earth fault currentythat is, Ig - cos ¢. This de-
mands extremely hightaccuracy, particularly with re-
gard to phase,angle accuracy of all the instrument
transformersYAlsg, the relay should not be set un-
necessarilyasensitive. When used in compensated
networks, therefore, reliable directional determina-
tion is.only expected when core balance or window-
typessummation transformers are used. Use half the
value ofithe expected measured current, whereby
only the residual wattmetric current is applicable.
This _residual wattmetric current is produced mainly
by the losses in the Petersen coil.

In earthed networks the threshold IEEDIR is set
slightly below the minimum expected earth fault cur-
rent. Note that only the current component rectan-
gular to the directional characteristic is decisive for
pick-up of the IEEDIR stage.

In isolated networks an earth fault in a cable will al-
low the total capacitive earth fault currents of the en-
tire electrically connected network, with the excep-
tion of the faulted cable itself, to flow through the
measuring point. It is normal to use half the value of
this earth fault current as the threshold value.

On electrical machines in bus-bar connection, only
the earth current produced by the load resistor is
taken in order to keep measurement independent of
the switching conditions of the system.

158

C53000-G1176-C125



7SJ602 V3

Operating instructions

Setting range:

q 3 0IEEDTIR @
0.200 1In _
30TDirst| &

{ v
1 s

Setting range:

[3123]
Threshold value for directional determination:

ohmic earth fault current component for arc
compensated systems

ohmic-inductive component for earthed systems
capacitive component of earth fault current for
isolated systems

ohmic-capacitive component for electrical
machines

0.003 - Iy to 14200, I

[3126]
Stabilization time for direction determination

1 s 10,60's

The high reactive current component in compen-
sated networks and the unavoidable air gap of the
window-type current transformer often make com-
pensation of the angle error of the current transform-
er necessary. The angle error characteristic of the
CT is entered to the device by two operating points,
for the actually connected burden (Figure 6.7):

— The maximum angle error F1 of the c.t. with its as-
sociated current 11 and

— another c.t. operating point 12/F2 above whichthe
angle error remains practically constant.

lated or earthedy,networks, and on electrical ma-
chines this angle error compensation is not neces-
sary@s,angle accuracy is not requested, here.

Error curve

2 lg
The device then approximates, with adequate accu- Figure 6.7  Example for angle error F depen-
racy, to the characteristic of the transformer. In iso- dent on the current Ig
2 [3102]
q 0CTEH~ > < Secondary current I1 for max. error angle of current trans-
100 T former
Setting range: 0.003 - Iy to 1.600 - Iy
Z\ [3103]
q 3 I 1 < Error angle of current transformer at I1
0 0 d Setting range: 0.0 degto 5.0 deg
Z\ [3104]
{ 0OCTETrI < Secondary current 12 above which the angle error is practi-
100 n cally constant
Setting range: 0.003 - Iy to 1.600 - Iy
[3105]
4 0CTE 2l A Error angle of current transformer at 12
0 d Setting range: 0.0 degto 5.0 deg
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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 longedu-
ration. These overloads cannot and should net be
detected by the short-circuit protection. The tifme
overcurrent protection, for example, must be set suf-
ficiently high so as to only detect short-circuits ,Only
short delays are permitted for short-circuit protec-
tion. These short time delays, howevergdo not per-
mit measures to unload the overldaded,object norto
utilize its (limited) overload capagity:

This function is usually not,required for overhead
lines as the current carrying“eéapacity 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 ofloek ‘Thermal overload protection”

q 27 THERM D

OVERLOAD

{27014
2 7 0O/ L Thermal overload protection can be set to
45 5 A
be switched ON i.e. trip and alarms or
+ |0 FF bé switched OFF
6.3.7.1 Overload protection with total memory

The thermal limit ofghe proteeted object is defined in
IEC 60655 —8 by ak-fac¢tor (address 2702) which de-
termines the ratio betwegn the continuous permis-
sible current through the protected object and the
rated primary current of the current transformers,
i.e.

The pefmissible continuous current depends, in
Case. of cables, on cross-section, insulation material,
type of construction, in case of motors on the insula-

tion material. In general, the magnitude of the cur-
rent can be taken from widely available tables or
otherwise is to be stated by the manufacturer. Note
that the rated current of the protected object may dif-
fer from that of the current transformers.

Example for a motor:

Motor with rated power 4.5 MVA
rated voltage 6 kV
permissible overload 10 %

Current transformers 500 A/5A
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The rated current of the motor is
4.5 MVA

5 ey - ABA

INmotor =

The maximum permissible continuous current is
1.1-433A =476 A

This results in a k-factor of:
76 A

500 A

k-Fac = 0.95

The heating-up time constant © depends on the
cross-section, insulation material, type of construc-
tion and method of installation of the cable, motor or
transformer and cooling method if applicable. If the
time constant is not readily available, it can be calcu-
lated from the short-term overload capacity. Fre-
quently, the 1-s-current, i.e. the maximum permissi-
ble current for 1 s duration, is known or can be taken
from tables. The time constant can then be calcu-
lated according to the following formula:

Setting value t [min] =

a1 ( permissible-1-s-current ) 2
60 \ continuously permissible current

If the short-term overload capacity is statedfer adu-
ration other than 1 s, then that short-term¥eurrent is
inserted into the above formula instead of the, 1-s-
current. 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 gurrent

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

For motors, often the tg-time(is given instead of the
thermal time constant; that,is thestime for which a
current of 6 times rated eurrent,of the motor is per-
missible. The time constantyean then be approxi-
mated by the equatien:

Setting value glmin]= _tgg_s -36 = 0.6 - tg/s
When the metortis at stand-still, the cooling-down
time constant may strongly differ from the heating-
up timexconstant, if the motor is self-ventilated. This
can beitaken into account by the parameter in ad-
dresse2704 which represents the factor how much
timesythe cooling-down time constant exceeds the
heating-up time constant. The criterion that the mo-
tor is at stand-still is that all currents are smaller than
threshold CB | > which was set under the power sys-
tem data.

By setting a warning temperature rise, an alarm can
be output before the trip temperature rise is
reached, so that, for example, by prompt load shed-
ding tripping may be prevented.

_ VA [2702]
<] 01 k-Fad A4 Sett!ng value of k-factor = lnax/INCT
1.10 Setting range: 0.40 to 2.00
27 d-gceon| & [2703]
{ _ A4 Time constant ©
-0 Mwdi n Setting range: 1.0 t0 999.9 min
P AN [2704] .
<] 7 -tco < Prolongation factor of the time constant at stand-still re-
00 ferred to the time constant during running
Setting range: 1.00 to 10.00
©@-aLyl & [2705] . . .
<] < Thermal warning stage, in % of trip temperature rise
3 ®warn/®trip

Setting range:

50 % to 99 %
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If an RTD-box is connected to the relay in order to in-
clude the ambient or cooling medium temperature
via the serial system interface then this temperature
can be considered in the thermal replica. The tem-
perature of the 1st RTD is always decisive for cal-
culation of the total temperature.

Since overload protection calculates exclusively in
referred values, the ambient temperature is referred
to the steady-state temperature at rated current of
the protected object. This temperature under
steady-state conditions at the 1st RTD is set under
address 2708 Tnc. If, during configuration of the pro-
tective functions in address 7844 (refer to Section
5.4.2), you have decided to give temperatures in °C,
the temperature value has to be entered in °C as
shown in the example below. If you have selected °F

as temperature unit, set the values in °F.

The object temperature at rated current is normally
stated for an ambient temperature of 93mp = 40.°C
(104 °F). Ifitis stated for a different ambient temper-
ature, this must be considered during setting.

Example:
¥he = 100 °C at Yymp = 20 °C gesultgif setting:

Tnc = 120 °C (at 40 °C ambient temperature)

Note: If you change the temperature unit under ad-
dress 7844 after having made temperature setting
here, you have to readjust the” value here in the
changed temperaturefunit. “Fhe values will not be
converted automatieally.

27 T nc A [2708] . . .
<] R < Temperature in the preteeted object at nominal current
100 ¢C Setting range: “40%€ to 200 °C

or

104,°F to 392 °F

6.3.7.2 Overload protection without memory

The criterion for overload for overload protegtion
without memory is that an adjustable limit value’is
exceeded. This threshold is 1.1 times the setwaluel
where |,_is the permissible load current, normallyithe
rated current of the protected object. The“applied
formula, as given in Section 3.5.2 is;\nevertheless,
based on one times the current | SFhus;as the safe-
ty factor 1.1 for pick-up is already.,considered in the
relay, the recommended setting valde for I is (ad-
dress 2707):

The time multiplier t_ must be set in accordance with
the thermal capability of the protected object. It rep-
resents the so-called tg-time, i.e. the tripping time
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-time, then
the latter (and thus the setting value t) can be ap-
proximated by the following equation:

i Iy IN mach ﬁ = l =X
Setting value = = .
9 INpDevige INpri S 36 S

27 tL — [2706] .

<] AV 4 Time multiplier t,_for overload stage without memory
20.84 s Setting range: 1.0s1t0120.0 s

[2707]
4 7 1L A Base value I|_for overload stage without memory (pick-up at
. 0 In 1.1 times 1)

Setting range:

04. IN t04.0 . IN
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6.3.8 Settings for circuit breaker failure protection — address block 36

The circuit breaker failure protection is effective only
if it has been configured as EXIST (refer to Section
5.4.2).

You can switch the breaker failure protection ON or
OFF under address 3601 B/F.

B/ F D

36B/F
[3601]
<] OFF v
+|0N

[3600]
Beginning of the block “Circuit breakerfailure protection”

Switch OFF of the breakenfailure protection

Switch ON of the bféakerfailure protection

The threshold value for the current criterion is the
same that is set for identification of the closed
breaker CB > in address 1111 under the power sys-
tem data in Section 6.3.3.

The time delay is determined from the maximum Qp-
erating time of the circuit breaker, the resetiimeé of
the current detectors plus a safety margin which
covers also the spread of the timer.

The time sequence is shown in Figure, 6.8.

Fault inception

Fault €learange time normal

Prot rel. reset
opeflime CB clearance time CBI>

Safety
margin

You ‘éan determine under address 3603 B/F-AC
whether the feed-back information of the breaker
from its auxiliary contact and via a binary input
should be considered in the breaker failure protec-
tion. If set to ON, the auxiliary contact criterion is pro-
cessed. This has a meaning if the current through
the closed breaker may be lower than the current
threshold CB |>. This is the case when trip by relay
functions can occur which are not initiated by cur-
rent flow, e.g. overvoltage Ve>. Of course, the auxil-
iary contact of the breaker must have been fed to a
binary input of the relay.

Initiation breaker
failure protection

Delay time T—B/F
of breaker failure protection

CB clearance time
(adjacent CBs)

Total fault clearance time with breaker failure

Figure 6.8 Time sequence for normal clearance of a fault, and with circuit breaker failure

C53000-G1176-C125
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6 T-B/F
. 00 s

b

PAN
N W

6 B/ F-AC 2

AN
o w

[3602]

Delay time of breaker failure protection
Setting range:
and co (no trip)

[3603]
FF Switch OFF the auxiliary contact criterion

0.06 s to 60.00 s

Switch ON the auxiliary contact criterion

6.3.9 Settings for unbalanced load / negative sequence protection — address

block 24

The relay includes an unbalanced load protection
(referto Section 4.6). This can operate only wheniitis
configured to UNB. L = EXIST under address block
00 during configuration of the device functions (refer
to Section 5.4.2).

The unbalanced load protection can be set to be in-
operative“er operative.

The presetwalues are adequate for most motors. If
limit values have been stated by the manufacturer,
theges,should be preferred.

UNBATL D
LOAD

[1600]
Beginning of the block “Unbalanced load protection”

W4 [1501]

Switch ON of unbalanced load protection

Switch OFF of unbalanced load protection

The unbalanced |6ad protection measures the neg-
ative sequence current and is of dual stage design.
The high negative sequénce current stage 12> > is
shortly delayed and the stage 12> is normally as-
signed with a longer delay time. The preset values
are adequate in most cases. If values about the per-

missible negative sequence current are available
(e.g. as stated by the motor manufacturer in case of
motor protection), these should be considered.

The percent values relate to the rated current of the
CT set.

12> A [1502]
<| < Pick-up value for stage lo>
3 Setting range: 8 %10 80 %

164
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4 TTI 2 > AN [1_503]
< < Time delay for stage lo>
- 00 s Setting range: 0.00 s to 60.00 s
[1504]
<] 12>-> @ Pick-up value for stage lo> >
% Setting range: 8 % 10 80 %
(referred to rated current of the CT setly)
[1505]
q 24 TI2>> AN Time delay for stage I,>>
1.00 s Setting range: 0.00,s t0 60.00 s

6.3.10 Settings for measured value supervision.= address block 29

The sensitivity of the measured value supervision If, during operation, the supervision function reacts
can be changed in block 29, for the device variants sporadically, then sensitivity should be reduced
7SJ602* —***** _*x* A* The factory settings are ex (higher values). Current sum supervision can oper-
perienced values and should be suitable in_most ate properly only if 4 currents are connected to the
cases. relay.
4 2 9 MEAS. D [2900]
VAL .SUP. Beginning of the block “Current sum supervision”
[2901]
{ 2985 UM o Ny <7 Current threshold above which the sum supervision is
10 In effective (see Figure 4.27)
Setting range: 0.05 - Iy t02.00 - Iy

or co (current sum supervision ineffective)

[2902]
4 N-JYH-Fa 2\ Sum factor for the current sum = slope of the sum
0 characteristic (see Figure 4.27)
Setting range: 0.10t0 0.95
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6.3.11 Settings for auto-reclosure — address block 34

Auto-reclose function is effective only if it is incorpo-
rated in the relay and has been 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 (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. 7SJ602 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. There-
after, these stages are blocked in order to allow se-
lective delayed tripping in accordance with the time-
grading chart of the system.

The 7SJ602 device allows up to nine auto-reclose at-
tempts to be carried out. The number of desired
auto-reclosure 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). If further auto-reclosure attempts
are required, they operate with the dead time AR T4:
The duration of the dead times is determined,byithe
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 bésuccessful. (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 force, 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 no'further 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
time overcurtent protection.

The lock=euttime T—LOC is the time period during
whichafter ‘an, unsuccessful auto-reclosure further
recloSuresiby 7SJ602 are locked. This time must be
longenthan the renewed readiness for operation of
the gircuit breaker.

TheBblocking 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 s to 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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PAN [3472]
34 AR t
q cn 7 Number of permissible auto-reclosure shots
Setting range: 1t09 O
4 arR T1| & [3465] _
q 7 Dead time for the first auto-reclose cycle
- 10 s Setting range: 0.05 s t0 1800.00s 4

N1

34 AR T2 [3466] \ _
Q Dead time for the second autofre cycle, if used
0 .10 s Setting range: 0.05s 0.00s

VAN [3467]
34 AR T3 .
Q Dead time for the thir to-reclose cycle, if used

A4 (
10 s Setting range: @ 5 s to 1800.00 s

2\ [3468]
{ 4 AR T4 < Dead ti ourth and any further auto-reclose
0 .10 s cycle, ifuse
Setting ra 0.05 s to 1800.00 s
3 T-REC — 4 _
Q 7 ec time after successful auto-reclosure
10.00 s Setting range: 0.05 s to 320.00 s

34 T-LoOC A@ [3470]
{

Lock-out time after unsuccessful AR
3.00 s o Setting range: 0.05 s to 320.00 s
[3471]

3 4 - . N
4 2\ Blocking time after manual closing of circuit breaker
1 .00 Setting range: 0.50 s to 320.00 s

R
&
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6.3.12 Settings for start-up time monitoring — address block 28

The device incorporates a start-up time monitor (re-
ferto Section 4.8), which represents a useful supple-
ment in case of motors. This function 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 current Istrt and start-up time tStUp of
the motor have been already entered with the power
system data in Section 6.3.3 (addresses 1119 and
1120).

The start-up criterion is the increased current that
the motor takes during start-up. Consequently, the
critical current value la (address 2803) must be set
suchthatitis exceeded by the start-up current under
all load and voltage conditions. On the other hand,
this value must not be exceeded by permissible
short-term overloads. The setting value refers to the
rated motor current as set in the power system data
under address 1118 (Section 6.3.3). Common set-
ting is half the value of the start-up current: For
instance, if the motor start-up current amount to 5
times the rated motor current, la is set to 2.5.

The tripping time is proportional to the square of the
current magnitude, i.e.

Lsirt \ 2
T = 1 .
trip StUp ( Irms)
Consequently, for half the start-up gurrent, 4 times
the start-up time is to be considereds

Note: The thermal characterijsticsyof the overload
protection (with or without memory) are effective
even during start-up of the maetor.

Address 2804 determjines,whether the overcurrent
stage of the time overcurrent protection (1> stage
and/or Ip stage,#dependent on the configuration)
should be blocked{during start-up of a motor, after
70 ms. This hasya meaning in case the pick-up cur-
rent andythe tripping time of the time overcurrent
protectiomwould’be exceeded during start-up of the
motor,

[2800]
Beginning of the block “Start-up time monitoring”

<] 2 8 STRT [2801]
ON N Switching ON the start-up time monitoring
+ |o FF Switching OFF the start-up time monitoring
[2803]
<] 28 1s r¥-l A Pickup value lgy> of the start-up monitoring function
4 .04 Im v referred to the nominal motor current I,
Setting range: 04 .1, t020.0 - Iy
28I> blk A [2804] _
4 N O Blocking of the I>/Ip stages during motor start-up
+ Y ™E s
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6.3.13 Settings for motor restart inhibit — address block 43

The motor restart inhibit is effective only if it has been
configured as EXIST (refer to Section 5.4.2).

You can switch the start inhibit ON or OFF under ad-
dress 4501 MotPro.

4 4 3 MotPro D

<] 4 3 MotPro
OFF v

+|0N

[4500]
Beginning of the block “Motor restarlifihibit”

[4501]
Switch ON the restart inhibit

Switch OFF the restartinhibit

The replica of the rotor temperature is decisive for
the limit for a permissible restart of the motor. The
necessary characteristic quantities, like start-up cur-
rent, rated motor current, and maximum permissible
start-up time have been entered to the relay in the
power system data (address block 01, refer to Sec-
tion 6.3.3).

Furthermore, knowledge of the thermal«gualizing
time of the rotor is necessary as well as the'permis-
sible number of restarts from the cold statej(nc)and
from the operating temperature (nw) ofithe métor.

Since the thermal time constant of the rotor is much
lower compared with that of the stator,"an’equalizing
time Tequal (address 5402) of {yminuteis practicalin
most cases.

The number of permissible watm restarts of the mo-
toris set in address 4503 nw, the difference between
the permissible wafm grestarts and cold restarts,
nc — nw, is set imaddress 4504.

Thewrolongation factor kt (address 4505) considers
the “reduced cooling effect when a self-ventilated
maotor,is at stand-still. Set it as a factor of the opera-
tional thermal time constant of the idle state. The
motor is assumed to be at stand-still when the cur-
rent threshold for open breaker is undershot (ad-
dress 1116 CB |>, see Section 6.3.3). In case of a
forced-ventilated motor, set kt to 1.

Even the running motor may have different thermal
time constants for heating up and cooling down.
Setting of the factor kt2 (address 4506) considers
this phenomenon. Set it as a factor of the thermal
time constant of the heating up time constant.

The value for the minimum lockout time TMotBI (time
period for which motor restart is locked out) de-
pends of the requirements made by the motor
manufacturer, or by the operation conditions. It must
in any case be higher than the equalizing time
Tequal.

[4503]
Maximim permissible number of warm restarts of the
motor

Setting rage:

4 3Tequal A [4502] .. .
<] . A4 Thermal equalizing time of the rotor of the motor
l.0min Setting rage: 0.0 min to 60.0 min

1to 4
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A [4504]
4 43nc-nw > Difference between the maximum number of cold starts
and the maximum number or warm starts of the motor
Setting rage: 1to2 Q
2\ [4505] 0
4 43k > Factor of the thermal cooling-down time at motor stand-
5.0 still (compared with heating-up during operation) 4
Setting rage: 1.0 t0 10.0

o

A [4506] \t
q 4 3 k12 < Factor of the thermal cooling-down tmperation
2 (compared with heating-up during )
Setting rage: 1.0 to 1%

43TMotB1 [4507] _ _
4 , VAN Minimum lockout time o estart lockout function
- 0min Setting rage: . to 120.0 min

&
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6.3.14 Settings for the undercurrent monitoring — address block 40

The undercurrent monitoring is effective only if it has been configured as IL< = EXIST (refer to Section5.4.2).

YAN
IS
o
H
=

[4600]
Beginning of the block “Undercurrentsmonitoring”

[4603]

q 4 0 I LK<
OFF 4
+|0N

Switch OFF the undercurrent monitoring

Switch ON the under€urrent'monitoring

This function can be used for a variety of protection
and supervisory tasks. It can serve, for example, as
loss-of-load supervision or to recognize discon-
nected or interrupted lines. Furthermore, control
and regulating tasks are feasible.

For loss-of-load supervision, | < can be set relatively
sensitive; for conductor breakage monitoring a reli-
able differentiation must be made between‘epera-

tiopal cendition and conductor interruption. The
delay timedepends on the control or alarmfunctions
which'should be initiated after the undercurrent con-
ditionthas been detected. The set current is referred
te.the rated CT current.

The set time is a pure delay time which does not in-
clude the inherent operating time of the monitoring
function.

<]40 IL< VAN
0o . 0In 2

4 0 t I <
<| ; A

[4601]
Pick-up value of the undercurrent monitoring
Setting rage:

[4602]
Delay time for undercurrent monitoring
Setting rage:

0.10 - Iy t0 4.00 - Iy

0.0 sto 320.0 s

C53000-G1176-C125
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6.3.15 Settings for the RTD-box — address block 50

An RTD-box 7XV566 can be connected to the serial
system interface of the relay in the version
7SJ602* —***8* _**** The RTD-box acquires the
temperature values of up to 6 RTDs (resistance tem-
perature detectors) installed in the protected object,
and connected to the box via a 2- or 3-wire cable.
The RTD-box converts the temperature values of the
RTDs into numerical values and transmits them to
the serial interface of the relay.

The 1st RTD-value is always decisive for inclusion of

the ambient temperature in the overload protection
with total memory (refer also to Section 6.3.7.1.)4#Fhe
temperature values of the remaining RTDs can be
read out in the 7SJ602 under the measured valuess
Limit values can be set for all 6 RTD locations.

The RTD-box itself also allows thresholds of each
single measuring point to be set. The inférmation is
then passed on via an output relaysef the box. For fur-
ther information refer to the instructionymanual of the
RTD-box.

q 50RTDBORX D

[4900]
Beginning of the block “BRTR-box”

The following settings are made for each RTD loca-
tion.

You set the type of RTD for the 1st RTD connected to
the RTD-box in address 4910. It may be: Pt100;
Ni100 or Ni120. This setting allows for correct cofi-
version of the values into temperatures.

The mounting location of the 1st RTD within thefpro-
tected object is set under address 4911. A chaice
can be made between Oil, Ambient, Winding, Bear-
ing, or Other mounting place. This setting serves
only for information.

You can determine two limit temperatures for each
RTD location. The first thresholdsis nameéd warning
stage, the second alarm stage\\Practically, you set
the second threshold somewhat higher than the first

usingdt as, a trip stage provided you have allocated
the eutput signal of this stage to a trip relay. If you do
netweedya stage set its pickup value to oo.

The,limit values are set in degrees Celsius or in de-
grees Fahrenheit. If, during configuration of the pro-
tective functions in address 7844 (refer to Section
5.4.2), you have decided to give temperatures in °C,
limit values have to be entered in °C under address-
es 4912 and 4914 as shown in the examples below. If
you have selected °F as temperature unit, set the
limit values under addresses 4913 and 4915.

Note: If you change the temperature unit under ad-
dress 7844 after having made settings for tempera-
ture limits, you have to readjust the values here inthe
changed temperature unit. The values will not be
converted automatically.

[4910]
<] 50RTD ¥Tyl AN Type of RTD 1
£100 v Pt 100

+ monEXIST no RTD 1 exists

Ni 120

Ni 100
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0 R AN
il Av4

Ot her

q 5 RTD1lw @
1 0 °c

q 5 RTD1 a @
1 0 °c

[4911]

Installation location of RTD 1

@)
Ambient < ’
Winding

Bearing

Other location

22
&

[4912] (in °C) or [4913] (in

Pickup value of the 1st ( stage of RTD 1

Setting range: to 250 °C or
Fto 482 °F

and oo (no pickup rnlng stage)

[4914] (in °C) ] (in °F)

Pickup ofthe2nd (alarm/trlp stage of RTD 1
i : -50 ‘Ct0 250 °C or

-58 °F t0 482 °F

Settin
and @up of the alarm stage)

Corresponding parameter are available for

tion as well as the two limit stages, as s\
A@

q 50RTD2TYy
nonEIXIG ST

+ [pt1o0 \
Nil?2
Nilo

AN
1 v

&

ﬁ. You set for each RTD the type and mounting loca-

he following example for the RTD No. 2.

[4920]
Type of RTD 2

no RTD 2 exists

Pt 100
Ni 120

Ni 100

[4621]
Installation location of RTD 2

Oil

Ambient
Winding
Bearing

Other location

C53000-G1176-C125
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4 50 RTD 2w

o

b

[4922] (in °C) or [4923] (in °F)
Pickup value of the 1st (warning) stage of RTD 2
Setting range:

--50 °Ct0 250 °C or
--58 °Ft0 482 °F

and oo (no pickup of the warning stage)

o

=
o
o
Q

[4924] (in °C) or [4925] (in °F)
Pickup value of the 2nd (alarm/trip) stage of RTD 2
Setting range:

--50 °Ct0 250 °C o
--58 °Ft0 482 °F

and oo (no pickup of the alarm stage)

The same options exist for the other connected RTDs.

6.3.16 Settings for trip circuit supervision — address block 39

The relay includes a trip circuit supervision function
(refer to Section 4.12), 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 likelinters
ruption or control voltage failure can be deteetedbut

not tripfcircuit,fault which occur during closed trip
relay(of thegdevice. But if the trip command lasts
morethan 60 s to 90 s, then the trip circuit supervi-
sion will give alarm even without any other fault.

Details about the function of this supervision are giv-
en in Section 4.12. Section 5.2.4 contains informa-
tion about connection and dimensioning hints as to
the resistor in case of supervision with one single
binary input.

439CIRsup D

4 39CTIR's u'p

+ |OFF

[3900]
Beginning of the block “Trip circuit supervision”

[3901]
O N Switch ON the trip circuit supervision

Switch OFF the trip circuit supervision
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6.3.17 Settings for user definable annunciations — address block 38

Four user definable logical functions are available. For the binary outputs, the identical annungiations
Each function can be triggered by binary inputs and must be allocated. Nevertheless, betwegen thesin-
marshalled to binary outputs (LEDs, output relays). puts and the outputs, the associated timedelay is ef-
For pick-up, delay times can be set in address block fective as parameterized in these addresses’

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 which do
not include the inherent operating times of the
binary inputs and outputs.

PAN
w
[ee)
o
|
3
hY
w

q 8 T-Ancl
. 01

q 8 T -Anc 2
. 01

4 8 T - A ca3
. 01

4 8 S Anc 4
.01

b

b

b

[3800]
Beginning of block
“User definable delayed,annunciations”

[3801]

Pick-up:time delay for the first user definable annuncia-
tions

Smallest,setting value: 0.00 s

Largest setting value: 10.00 s

and(co) i.e. no start

[3802]

Pick-up time delay for the second user definable annunci-
ations

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 annuncia-
tions

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 annuncia-
tions

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

C53000-G1176-C125
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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 allocatéd
to the LEDs and binary outputs (see Section 55).
Also, within specific limitations, group and multiple
indications can be formed.

To call up annunciations on the operator panel seroll
with the key V to the item “ANNUNC,” (annunci-
ations), refer to Figure 6.9. The key D changes over
to the second operation level, where you can reach
the different groups of annunciationsywith'the scroll-
ing keys V and A.

When the relay is operated ffompa personal comput-
er by means of the pratectiop data processing pro-
gram DIGSI?®, the ahnuReiati®f groups are identi-
fied by a four-digitl@ddréss namber. In the following
clarifications, this"aumber is indicated at the begin-
ning of the explanatiohs4n brackets.

The annunciations are arranged as follows:

Block 81, _Operational annunciations; these are
messages which may appear during the
operation of the relay: information about
condition of relay functions, measure-
ment data etc.

Block 82 Eventannunciations for the last eightnets
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 functien. If auto-
reclosure is carried out, the network fault
ends after expiry Of theylast reclaim or
lock-out time; thus (@n/AR-shot (or all
shots) occupy onlyaene fault data store.
Within a netweork/fault, several fault
events can oceur, from pick-up of any
fault detection until drop-off of the latest
protectiomfunction.

Block 84 Indication”of operational measured val-
uesy(current, voltage magnitudes, pow-
er, Values of the thermal overload protec-
tion).

When¥eu have read out annunciations from the dis-
play yeu 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.

The annunciations and measured values are ar-
ranged in lists. After paging to a certain annunciation
block, an 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 6.10.
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Figure 6.10 Display of an annunciation list — example

4th operation level
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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 apyevent is an-
nounced on occurrence (¢ = “coming?jor a status
is announced “coming” and “going” (¢/g).

The first listed message is, as gxample, assigned
with date and time in the first.twa,lines; the third line
shows the beginning of a condition with the charac-
ter ¢ to indicate that this cendition occurred at the
displayed time.

q|ls1 orER. D
< ||lannunNc.
yANE | IETW)

[5100]
Beginning of the, blocky‘Operational annunciations”

05 .0 4 1st line: Date ‘ofithe event or status change
2nd line:/ Time,of the event or status change

Use the arrow keys to scroll through the displayed annunciation list.

ANllos:a2:21
vLED

r escC

Direct response from binary inputs:

>Annu. 1

Istline: Time of the event or status change
2nd line: Annunciation text, in the example coming

User defined annunciation 1 (c/g)
User defined annunciation 2 (c/qg)
User defined annunciation 3 (c/g)
User defined annunciation 4 (c/g)
Block annunciations and measured values to system interface (c/q)

Manual close command (c/g)
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>CB Circuit breaker closed (from CB auxiliary contact) (c/g)

>CB Circuit breaker closed (c/g)

>CB Circuit breaker opened (c/g)

>re Reversed phase rotation (c/g)

>R e Block remote control (c/g)

> I > Block instantaneous very high set stage |>>3 ofithe phase over-
current protection via binary input (c/g)

> I > Block |>> stage of phase overcurrent protection from an external
device (c/g)

> T > Block I1> stage of definite time phase overeurrent protection from
an external device (c/g)

> 1p Block I, stage of inverse time phase“@vercurrent protection from
an external device (c/q)

> IE Block Ig>> stage of earth/overcurrent protection from an external
device (c/g)

> IE Block Ig> stage of definitetime earth overcurrent protection from
an external device (6/g)

> I F Block Igp stage ofinverse time earth overcurrent protection from
an external devige (e/Q)

>V E Block displacement voltage stage of sensitive earth fault protec-
tion (c/q)

> AR Start intérnal @uto-reclosure (initiation) (c/g)

> AR Blockdinitiation of internal auto-reclosure (c/g)

> AR Blogk reclose command of internal auto-reclosure (statically) (c/g)

>MSs Bloek motor restart inhibit (c/g)

>MSs Emergency start for motor restart inhibit (c/g)

>MSs Reset thermal replica of motor restart inhibit (c/g)

>Tr Trip circuit supervision: binary input in parallel to trip contact (c/g)

>CB Trip circuit supervision: binary input in parallel to CB auxiliary con-
tact (c/q)

>R e Reset minimum/maximum measured values (c/g)

C53000-G1176-C125
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General operational annunciations of the protection device:

operat.

LED r e

At least one protection function operative (c/g) O

Stored LED indications reset (c) O

Block annunciations and measured values to system interface (c/g)

4
Annunciations and measured values to system interf are
blocked (c/g) %
Fault recording data deleted (c) \

Network system fault (c), detailed information i ult annunci-
ations

Fault with associated sequence numbe

Manual close command (c/g)

Circuit breaker is closed (c/g @
Circuit breaker closed (c
Circuit breaker openeﬁx

Reversed phase r%c/g)

Annunciations of monitoring functions:

ANNI1lOS

t

\O

Anpunci s lost (buffer overflow) (c)

L 4

&\nciaﬁons for operating (PC) interface lost (c)

] O

ure: Current summation supervision (c/g)
Clock synchronization failure (c/g)

Battery failure (low battery) (c/g)

Failure ambient temperature measurement (c/g)
Failure at system interface Profibus (c/g)

Failure OLM channel A (c/g)

Failure OLM channel B (c/g)

Failure on the RTD-box (c/g)

Failure of any RTD (group annunciation) (c/g)
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FailRTDI1 Failure of RTD No. 1 (c/g)

FailRTD?2 Failure of RTD No. 2 (c/g) O
FailRTDS3 Failure of RTD No. 3 (c/g) O

FailRTDA¢4 Failure of RTD No. 4 (c/g) S

FailRTDS5 Failure of RTD No. 5 (c/g)

FailRTDG® Failure of RTD No. 6 (c/g) &

Operational annunciations of time overcurrent protection: Q

'@itched off (c/g)

tection’is blocked (c/g)

O/ Cpoff Phase overcurrent pr

O/ Cpblk Phase overcurre

0O/ Cpact Phase overcurr oteetion is active (c/g)

>I>>>bk Block instantaneous very high set stage I1>>> of the phase over-
current protéc ia binary input (c/g)

>I>>b1lk I(BCI/oc S of phase overcurrent protection via binary input

>I> blk lock 1>, stage of definite time phase overcurrent protection via
bin nput (c/g)

> 1p b 1lk _I b stage of inverse time phase overcurrent protection via
b input (c/g)

0O/ Ceoff L @rth overcurrent protection is switched off (c/g)

0O/ Ceblk \&\ Earth overcurrent protection is blocked (c/g)

0O/ Ceact b Earth overcurrent protection is active (c/Q)

Ie>> stage of earth overcurrent protection blocked via binary in-
put (c/g)

Ie> stage of definite time earth overcurrent protection blocked via
binary input (c/g)

Iep stage of inverse time earth overcurrent protection blocked via
binary input (c/g)

FD g yn | O/C protection: dynamic parameters active (c/g)
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Operational annunciations of sensitive earth fault protection:

0O/ Ceoff Sensitive earth fault protection is switched off (c/g) O
0O/ Ceblk Sensitive earth fault protection is blocked (c/g) O
O/ Ceact Sensitive earth fault protection is active (c/g)
STE>>b k Block Igg>> stage of sensitive earth fault protection vi binary%-
put (c/g)
STE> bk I(':;I/ogc;k Ieg> stage of sensitive earth fault protectionwia binary input
>IEp bk Block Iggp stage of sensitive earth fault protection inary input
(c/9)
EFfor Earth fault in forward direction (c/g)
EFrev Earth fault in reverse direction (c/g) Q
EFundef Earth fault with undefined directi
SVE bl Block displacement voltage s earth fault protection via
binary input (c/g)
FD VE Pick-up (fault detectio lacement voltage stage of earth
fault protection (c/g)
. c
Trip VE ‘ﬂ'r{g)by displaceme &e stage of earth fault protection (c/g)

Operational annunciations of thermal overlo\Qtion:

O/ L off Overl ection is switched off (c/g)

0O/L Dblk 4 Overload protection is blocked (c/g)

0O/ L act %oad protection is active (c/g)
O/ L wrn Oxverload protection with memory thermal warning stage (c/g)

Q}Q)

Overload protection without memory pick-up (c/g)
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Operational annunciations of unbalanced load protection:

I2 of f Unbalanced load protection is switched off (c/g) O
I2 b1lk Unbalanced load protection is blocked (c/g)
I2 act Unbalanced load protection is active (c/g) .

Operational annunciations of circuit breaker failure protection: &

Circuit breaker failure protection is switched off (c/g)

BF act Circuit breaker failure protectio@e (c/9)

Operational annunciations of the internal auto-reclos

AR off Auto-reclosure @d off or blocked (c/g)
AR act. Auto-reclos@tive (c/9)
Aut

ure is blocked by manual close command (c/g)
AR DT -réelosure: dead time started with number of AR cycle (c)
>AR St. In | auto-reclosure started via binary input (initiation) (c/g)
L £

>ARDb1lSst &\ itiation of internal auto-reclosure blocked via binary input (c/g)

Close command of internal auto-reclosure blocked via binary input

(statically) (c/g)
Operational \Qs of start-up time monitor for motors:

SRT Start-up time monitor is switched off (c/g)
SRT . b 1lk Start-up time monitor is blocked (c/g)
T act Start-up time monitor is active (c/g)
RT Trp Start-up time monitor trip (c/g)
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Operational annunciations of restart inhibit for motors:

MSP off Motor restart inhibit is switched off (c/g)
MSP blk Motor restart inhibit is blocked (c/g) O
MSP act Motor restart inhibit is active (c/g)
4

Thetaw Motor restart inhibit thermal warning stage (c/g) %
MSP tri Motor restart inhibit trip (c)
>MSP em Emergency start for motor restart inhibit (c/g @
MSPRTI Thermal replica of motor restart inhibit is re 9)

Operational annunciations of undercurrent monitoring for moto @
IL< al Limit value of undercurKn rshot (c/g)

Operational annunciations of trip circuit supervi ; @
>TrpRel Trip circn\ ision: binary input in parallel to trip contact (c/g)
>CBaux Trip cir vision: binary input in parallel to CB auxiliary con-

tact (c/g)

SUP off ’Tri@t supervision is switched off (c/g)

SUP Db1lk @rcuit supervision is blocked (c/g)

ip circuit supervision is active (c/g)

shalled (c/g)

Trip circuit is interrupted (c/Q)

SUPnoBTI OTrip circuit supervision is blocked, because binary input is not mar-

Operational annunciations of the statistical functions:

L 4
R e ax Min/max value reset via binary input (c)
1 Ma x Min/max value reset internally (c)
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Operational annunciations of the circuit breaker control:

Qo0 clo. Circuit breaker close command (c) O
Q0 trp. Circuit breaker open (trip) command (c) O
RemBl1lk Remote control is blocked (c)

Sw.arm Switching authorization remote (c/g) ’

%
>

Operational annunciations of the circuit breaker test function: 0

CBtest Circuit breaker test in progress
CBtpTST Trip by internal circuit bream ction (c/g)
CBTwAR Internal circuit breaker th auto-reclosure (c/g)

N

Operational annunciations of the user defined annungiations:

>Annu. 1l User d nciation 1 (c/g)
>Annu. 2 U ed annunciation 2 (c/g)
>Annu. 3 \ed annunciation 3 (c/g)
>Annu. 4 . User defined annunciation 4 (c/g)

Operational annunciatiOox RTD-box connection:

Failure on the RTD-box (c/g)

Failure of any RTD (group annunciation) (c/g)

Failure of RTD No. 1 (c/g)

TrpRTDI1lw Pickup of RTD No. 1 warning stage (c/qg)
L 4
PRTD1 a Pickup of RTD No. 1 alarm/trip stage (c/Q)
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Failure of RTD No. 2 (c/g)

Pickup of RTD No. 2 warning stage (c/g) Q

Pickup of RTD No. 2 alarm/trip stage (c/g) 0

Failure of RTD No. 3 (c/g)

Pickup of RTD No. 3 warning stage (c/g) %
Pickup of RTD No. 3 alarm/trip stage (c/q) \

Failure of RTD No. 4 (c/g)

Pickup of RTD No. 4 warning stage (c/g) 0
Pickup of RTD No. 4 alarm/trip stage@

Failure of RTD No

Pickup of RTD No.

Pickup of RTD No.

Failure of RTD No. 6,(c

Pickup of R . ning stage (c/g)
Pickup \ 0. 6 alarm/trip stage (c/qQ)
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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 P),
see Figure 6.9. Use the keys V and A to scroll

through the annunciation list (Figure 6.10).

For these purposes, the term “system fa@lt” means
the period from short-circuit inceptiontup ta 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 protectiondunction.

After date and time indi€ationy the fault annunci-
ations are listed in chranologi€al sequence with the
relative time referredte thesfirst fault detection.

In the following elarification, all the available fault an-
nunciations are indigated. In the case of a specific
fault, of course,%enly the associated annunciations
appear infthe display.

At firstjamexample is given for a system fault, and
explained.

<] 82 FAULT D
Vi||lanNnuwnc.

[5200]
Beginning of the block “Fault annunciations”

82 LAST [6210] o
D Beginning of the block “Fault annunciations of the last sys-
FAULT tem fault”

Use the arrow keys to scroll throughythe/displayed annunciation list.

etc.

[5211]
1st line:

1st line:

vlS 03 0% ]
Vil22:09k 46

AN

DNl -8 1IN m s

gFAULT [e} —

22 1st line:
NV I||0ms

AN|loms

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

C53000-G1176-C125

187



7SJ602 V3

Operating instructions

General fault annunciations of the device:

L 4

N\
&
%

Network system fault O
Beginning of fault O

Fault annunciations lost (buffer overflow)

General fault detection of device

General trip of device \%
Interrupted fault current of phase L1 (I 1

Interrupted fault current of phase L@
Interrupted fault current of pha@;g/l,\l)
Interrupted earth fault rr@)

Interrupted earth fault cu leg/IN)

Fault annunciations of time overcurrent protection: @K

tion overcurrent protection, phase L1

F ion overcurrent protection, phase L1 — E
tection overcurrent protection, phase L2

Fault detection overcurrent protection, phase L3 — E

Fault detection overcurrent protection, phases L1 — L2

Fault detection overcurrent protection, phases L1 — L2 — E

Fault detection overcurrent protection, phase L3

Fault detection overcurrent protection, phase L3 — E

Fault detection overcurrent protection, phases L1 — L3

Fault detection overcurrent protection, phases L1 — L3 — E

Fault detection overcurrent protection, phases L2 — L3

Fault detection overcurrent protection, phases L2 — L3 — E

Fault detection overcurrent protection, phases L1 — L2 — L3

Fault detection overcurrent protection, phases L1 — L2 — L3
-E
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Fault detection overcurrent protection, earth fault

Fault detection of the |>> phase current stage

Trip by overcurrent protection, stage |>> (phases)

Trip by overcurrent protection, stage |>>> (phases)

Fault detection of the |> phase current stages(definite time)
Trip by overcurrent protection, stagesl> (phases)

Fault detection of the I, phase cutrentsstage (inverse time)
Trip by overcurrent protectien, Stage I, (phases, inverse time)
Fault detection of the lg> >"earth current stage

Trip by overcurrentyprotection, stage I[g>> (earth)

Fault detection,oftthe)lz > earth current stage (definite time)
Trip by oyercurrent protection, stage Ig> (earth)
Fault/deteetion of the Ig, earth current stage (inverse time)

Trip'by overcurrent protection, stage Igp (earth, inverse time)

Fault annunciations of highly sensitive‘earth fault protection:

Fault detection overcurrent protection, earth fault

Fault detection of the Ig>> earth current stage

Trip by overcurrent protection, stage I[g>> (earth)

Fault detection of the Ig> earth current stage (definite time)
Trip by overcurrent protection, stage Ig> (earth)

Fault detection of the Ig, earth current stage (inverse time)
Trip by overcurrent protection, stage Igp (earth, inverse time)
Earth fault in forward direction (c/g)

Earth fault in reverse direction (c/g)

Earth fault with undefined direction (c/Q)
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Pick-up (fault detection) of displacement voltage stage of
earth fault protection (c/g)

Trip by displacement voltage stage of earth fault protection
(c/9)

C)O

Fault annunciations of thermal overload protection:

0O/ L wrn
O/ L p/u
0O/ L Trp

Fault annunciations of unbalanced load protection:

F D I12>>
F D I2>
Trp I2

Fault annunciation of circuit breaker failur%\

BF bloc
B F fl+tTI
B F f1l¢tE

1p
Fault annunciations

W

L 4
Overload protection with memory: Therm%\%tage

Overload protection without memory: Pick-

N

oad protection, stage lp>>

Trip by overload protection

Fault detection C

Fault detection %a ced load protection, stage lo>

Trip by?b@ load protection
on:

aker failure protection is blocked

Breaker failure protection is initiated from an external source

\&\ Breaker failure protection is initiated from an internal source

Breaker failure protection trip

e internal auto-reclosure function:

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
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AR ClCm Auto-reclosure: close command

AR dTrp Auto-reclosure: definitive (final) trip O
AR Strt Internal auto-reclosure started (general) O
AR DblCcCl Close command of internal auto-reclosure blocked (general)

4
AR blst AR: start blocked (general)
AR DT Auto-reclosure: dead time started with r of AR cycle
Fault annunciation of start-up time monitor for motors: Q
SRT Trp Trip by start-up 'me@v

Fault annunciation of restart inhibit for motors: &\

MSP blk Mot%\ inhibit is blocked
ThetaWw Q)r restart inhibit thermal warning stage
L £

TABempty &\'- means that no fault event has been recorded

Further messages:

TABovrfl means that other fault data have occurred, however, memory
is full

TAB.END If not all memory places are used the last message is
TAB.END

tothe third operation level. You can reach the second to last system fault by pressing the
key V. The individual fault annunciations can be found with the key P in the fourth operation level and scrolled
through with the keys vV and A. The available annunciations are the same as for the last fault.

L 4

2 2nd [5220] .
D Beginning of the “Fault annunciations of the second to last
FAULT system fault”

n corresponding 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 blocks 84 to 89

Operating measured values and calculated values
as well as metered values can be read out at any
time under the address block 84 and subsequent
blocks. Whenthe relay is operative and the initial dis-
play 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 you can go with the key V to the address
block 84 which forms the heading of the operational
measured values. The individual annunciations can
be found in the third operation level (key D), see Fig-
ure 6.9. Use the keys V and A to scroll through the
individual measured values (Figure 6.10). Entry of
the codeword is not necessary.

The data are displayed in percent of the rated device
values and in primary values. Pre-condition for cor-
rect display of the values is that the rated valti€s
have been set in the power system data according
to Section 6.3.3. The values are actualized in inter®
vals of approx. 1 sec.

The scope of displayed values depends on the or-
dered version and the connection(fagilities of the
relay. Therefore, not all of the values illustrated in the
following can be retrieved in evegy.version. In the fol-
lowing examples, some exémplary values have
been inserted. In practice, the actual values appear
of course.

AN|l84 MEAS. D [5700]
<] VALUES Beginning of the bloek “Opérational measured values”
[5700]
A|l85 Phase D “Measured values of the phases”
<] Press D> 16 gainythe group of the phase values
axIL1-=
02 A
VAN VS
VAN
8 5 IL1 it 1 = L1l=
< I 2 4D
P23 8 8 A
A\
VAN VS
The percentage is referred to rated CT current. -
The primary values are caleulated on the base of the set inILlS=
rated values (addressf1105, see Section 6.3.3). A
axIL2-=
0 0A
VAN VS
VAN
70 % 8 0 A
4
VAN VS
inIL2-=
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=
V]
X
—
=
w
I

44D
©
o
H
=
w

av sy qp

Line-to-earth voltage V| 1.g only for relays with phase voltage
input (7SJB02% —***** _** J*)
The percentage is referred to the voltage at nominal opera-

tion, in this case: Vy/v/3 @
AN

q 8 5 VL 1E QD VL 1E-= DVL1E=

102% 5.89kV
A\

VAN V4
The primary values are calculated on the base e set

rated value (address 1113, see Section 6.3. MinVLI1ES=
5.52%kV

1 d = Demand values of the currents,
x I = example for phase L1.
35A The interval period has been deter-
mined in address 1136 (Section
~ * JANA V4 6.3.3).
q 8 5 Ildm%Ilemd=
26 0A
A4
VAN V4
MinIld-=
\ 406A
e 8 I2dmd The same facilities exist for the measured current in
<] <| D phase L2 and, finally, in phase L3
A4

§§ 8 5 I3dmd qD
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The (residual) earth quantities may vary, dependent on the relay version. Devices with 4 current inputs
(7SJ6021 —... or 7SJ6025—...) show the current connected to the earth (residual) current input. Devices wit
high-sensitivity input (7SJ6022—... or 7SJ6026—...) display this current connected there. The displaceme
voltage can only be output if the device has a corresponding voltage input (7SJ602* —***** _**B*) the same
applies for the active and reactive component of the earth current.

[5700]
Afl86 Earth D “Measured earth values” ¢

< Press D to gain the group of the earth Hu&%

VAN
1% 5
A\
VAN
<] 8 6 IEE IEE = gnitude IEE of the earth current
<| D o at the sensitive input (if available).
A\
AN Active and reactive components
<] 86 IEa of the earth current relate to the
displacement voltage for direc-
% tional sensitive earth fault protec-
tion.
VAN
q 8 6 IETCr
A\
Displacement voltag evices with displacement voltage —
input. \ MaxVE-=
10.6%kV
VAN VS
VAN
86 V VE-= VE-=
i <| D 1% <| D 0 1 kvV
* A7
MinVE-=
0.0kV
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Power values can only be calculated and displayed if the relay is provided with a voltage input for the lineso-
earth voltage (7SJ602* —***** _**J*) Since only one voltage is available the power calculation is ba
symmetrical conditions, i.e. a symmetrical voltage star is assumed.

The default definition of the positive sign of the active and reactive power is the direction into tf@cted

object. This can be inverted in address 1115.

? 87 Power D

[5700]
“Calculated power values” ¢

Press D> to gain the group of the pow onents

N

axP=
.9 MW
VAN V4
YAN
q 8 7 P = q D = P =
% 4 MW
< 8 6 8
The percentage is referred to the apparent powertab nomi AN
conditions, in this case: /3 - V- In. —
The primary values are calculated on the base es M
rated values (addresses 1105 and 1113, see ti .3.3). 920k W

MaxaQ
\ 2.2MVAR
VAN V4
AN
<] 8 7 Q = /'S Q = <|D Q =
AV 2 9 % 1.99MVAR
\ =
M n Q =
3 5 k VAR
Max S =
6 95 MV A
VAN V4
([ - ab 5, 4D |I: T
$ 3% 5.09MVA
VAN V4
M 1insS-=
E 1 02kvVaA
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MaxPF-=
0.98
VAN V4 O
o 87 ©PF = PF = Power factor cos .
N 4D The definition of the sign is the sanC)
A\ 0 - 92 as for the active power.
VAN V4 ¢
MinPF-=
0.74 \
MaxPdmd = 0
6 . 1MW
VAN V4
AN
<| 87 Pdmd = <|D Pdmd =
.0MW
<~ > - 0
AN
q 8 7 Qdmd =
A4
MaxSdmd-=
6 . 4 MV A
VAN V4
AN

1.4MVAR
VAN V4

MinSdm
41 0kvVaAa

[o})
I

o)
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sides the currents, the line-to-earth voltage is present. The energy values are integrated separately for t

The metered values of active and reactive energy are only available if the powers can be calculated, i.
tive and the negative components.

The sign definition of the energy comments is the same as for the powers.

[5700] 4
ANfl88 Energ D “Metered energy values”
q Press P> to gain the group of the & omponents

The energy value Wp Q) and Wq (reactive work)

Wp pos-= are metered separately,for h direction.

Y

%

b
= =
N 'O
=
= B
)
«Q
Il

S

e e facilities exist for the reactive energy Wq, posi-

\ ve and negative.
10
A R

-

Thermal values can ved if the relay provides thermal overload protection. If an RTD-box is connected
the associate e values are displayed, too.

4D
[v)
oo
9]
<
b
=g

A
=
<

[5700]
AN HERM D “Thermal values”
q RLOAD Press P> to gain the group of the thermal values

The temperature rise for the overload protection with total

THETA memory is calculated from the highest of the phase cur-

4 3% rents and can be read out in percent of the trip tempera-

Es ture rise.

{
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When the warning temperature rise is exceeded (overload
VAN Trp = protection with total memory) or the pick-up value is ex-
v INVAL ceeded (overload protection without memory) the calcu-

lated trip time (assuming constant current) is indicated,

either in seconds or in minutes, in two messages. The in-
applicable message is marked with “INVALid”. “INVALid™ is
indicated also when no trip is expected

When the overload protection with total memory is effec-
At rel = tive and the protection has tripped, the time is indicatéd
Vilitnva until the temperature rise will have decreased®below the
warning temperature rise, i.e. the time until resét of the
overload protection, is indicated, either in"'seconds or in
minutes, in two messages. The inapplicable essage is
marked with “INVALid”
ANllThrRTD 1 = Temperature (ambient/cooling medium temperature) at
Vs o the measuring location of RID¥provided it is included in
the relay from an RTD-b@x viaithe serial system interface
: The temperature unitjistsetin‘address 4901 as °C or °F
(]
AlcnrTD 2 = Corresponding yalues are found for the further connected
RTDs
4 122°

Transmission of measured values via the serial systeminterface requires values without dimension. The tem-
perature degrees have no base values. Thereforejthefellowing base values are defined:

For temperature values stated in degrees Celsius:
0 °C correspondsto 0%
500 °C corresponds to 100 %

For temperature values stated in degrees Fahrenheit:
0 °F correspondsto 0%
1000 °F corresponds to 100 %
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6.5 Operational control facilities

During operation of the protection relay it may be de-
sired tointervene in functions or annunciations man-
ually or from system criteria. 7SJ602 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
time overcurrent 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 6.3.16 for the appropriate setting ad-
dresses.

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, preésssthe 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 key V40 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'Tnumber 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 synechronizing the real time clock — address block 81

The internal real time clock’isisecuked against auxil-
iary voltage failure. It can bersynehronized by a min-
ute pulse via a binary input or aver the serial system
interface (as far this is;available). You can adjust the
clock manually by the following procedure.

From the initial display,, press the key V three times
until the menu jitem ADDITION FUNCTION” (“addi-
tional functions?) is displayed. Press the key > to
change to the next operation level. The display
shows the firstitem “TIME SETTING”. Change to the
third operatiéh level with key D . The actual date and
time is,displayed now. Scroll on with key V to find the
setiingitems for date and time, as illustrated below.

Codeword entry is not required for time setting. Day,
month, and year can be altered using the keys
and [=]. Key D 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.

Note: If you have changed the system date and/or
time of the device you will have to readjust the set-
tings for automatic reset of the minimum/maximum
measured values since the device calculates the in-
stant for start and automatic reset from the internal
system clock only once after parameterization. Re-
peat the setting instructions given in Section 6.3.3
under the addresses 1137 to 1139.

C53000-G1176-C125
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% TINE D [8100]
SETTING Beginning of the block “Setting the real time clock”. O
[8101]
q 61l.12.99 < At first, the actual date (DD.MM.YY) and the actual time
01:15:06 (HH:MM:SS) are displayed. 24
Continue with V.

9
(8102]

4 DATE Enter the new date: 2 digits for da @ s for month
28 .01.04 and 2 digits for year: DD P MM
Use key to increase t to decrease;

he da
use key Dto change-overfto month;
use key to increase onth or E’to decrease;
use key D to change- o the year,;
use key [ to ingrea: ar or [=] to decrease;

confirm with ent

[8103]
4 TIMNE Key Vis u come to the time setting. Enter the new
13:44:00 time: 2 digits forour, 2 digits for minute: HH D MM
Use 16 increase the hour or =] to decrease;

change-over to the minute;
ey to increase the minute or [=] to decrease;

seconds are not changed. They are automatically set
00” when the enter key E is pressed.
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6.5.2 Resetting of stored indications and counters

Annunciations and counters are stored in the relay
and saved against auxiliary supply failure by means
of a buffer battery. During operation, they can be re-
set.

This is achieved by operational actions on the front,
via binary inputs, or via the serial system interface (if
available).

It is not necessary to reset the operational mes-
sages, the fault annunciations, or the fault records.
The oldest entries are automatically overwritten
when the corresponding buffers are full.

Entry of the codeword is necessary to reset stored
counters.

You can reset the minimum and maximum mea-
sured values manually under the item SADDITION
FUNCTION” (additional functions). The key) V is
used to reach the item “MAX.—RESET”. YowCan re-
set the values going into the next operating level with
the D key.

Manual reset is not necessarylifg@uring setting of the
power system data, automaticaeyclical reset had
been parameterized (referto Section 6.3.3 under
addresses 1137 to 1139) /But'you can reset the val-
ues manually even if‘automatic cyclic resetting had
been parameterizéd. The'manual resetting does not
influence the garameterized automatic resetting
process.

e MAX
i RESET D

Change with the P key to the manual resetting.

HAND E

HAND
EXECUTED

(AN

[8300]
Beginning ofthe block “Reset minima-/maxima counters®

Reset immediately:

After confirmation with the enter key E the relay requests
for codeword input.

After correct codeword input, repeat confirmation with the
enter key E. Reset will be executed and confirmed by the
display.

C53000-G1176-C125
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6.5.3 Circuit breaker control

Dependent on the ordered model (7SJ602* —****1), the circuit breaker can be controlled via the device. From
the item “ADDITION FUNCTION” of the first operation level, as above, you switch to the second operation level
with the key D and select with V the option “BREAKER CONTROL”.

BREAKER D [7500]
CONTROTL Block “Circuit breaker control”

Change with the P key to the individual control commands. Select the desired control opesation (open or close)
with V.

[7501]
A CB E After confirmation with the"énterkey E the relay requests for
CLOSE?? codeword input. After carregctieodeword input, repeat con-

firmation with the enter key E. The relay checks whether
breaker operation is permitted. The command is rejected
when another éommand is already being executed or when
an auto-reclasg,cyele is'in progress.

{ CB E The deviée Senfifims the command. Withthed key, the high-
STARTED er operatiaon level can be reached.
[7502]
A CB E After confirmation with the enter key E the relay requests for
OPEN? eodeword input. After correct codeword input, repeat con-
firmation with the enter key E. When an auto-reclose cycle

is in progress, this is aborted.

{ cB E The device confirms the command. With thed key, the high-
STARTED 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.

/_v\ 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®thercon-
nection is made.

p Hazardous voltages can e jpresent
on all circuits and components‘con-
nected to the supply veltagewer to the
measuring and test quantities.

p Hazardous voltageStean®e presentin
the device even after diseonnection of
the supply veoltagey(storage capaci-
tors!).

p The limit values given in the Technical
data (Section,3¢1) must not be ex-
ceeded afall, not even during testing
and,commissioning.

When testing the unit with a secondary injection test
set, it must be ensured that no other measured val-
ues are connected and that the tripping leads to the
cireuit breaker trip-coils have been interrupted.

/)\ DANGER!

Secondary connections of thesecurrent
transformers must be short-circuited
before the current leads to the relay are
interrupted!

If a test switch is installedywhich automati-
cally short-circdits thefcurrent transformer
secondary leads, itlis stfficient to set this
switch to the “Jest? position. The short-cir-
cuit switch must’be ‘¢hecked beforehand
(refer Section,5.2:5).

It is recommendedithat the actual settings for the
relay be used fonthe testing procedure. If these val-
ues are nat (yet)available, test the relay with the fac-
tory settings. In the following description of the test
sequencethe preset settings are assumed.

Fordthe functional test a three-phase symmetrical
currentisource with individually adjustable currents
should be available. For checking the pick-up values
aysingle-phase current source is sufficient. If the
relay provides avoltage input a single-phase voltage
source is sufficient. Phase rotation is assumed
clockwise. The phase sequence for the unbalanced
load protection can be inverted via a binary input.

NOTE! The accuracy which can be achieved during
testing depends on the accuracy of the testing
equipment. The accuracy values specified in the
Technical data can only be reproduced under the
reference conditions set down in IEC 60255 resp.
VDE 0435/part 303 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon purely as functional tests.

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

protection stages I>>, Ig>>,
and the instantaneous stage
I>>>

In order to test the high-set overcurrent protection
stages, the related functions must have been
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 for the phase cur-
rent stages; for the earth current stage, the test cur-
rent must pass through the earth current input Ig.
For relays with sensitive earth current input observe
also Section 6.6.5.

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 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 times
setting value.

When the test current is injected via one phasg and
the earth path and the set value for IE> > (addrgss
block 11, factory setting 0.5.1y) is exceededthe pick-
up annunciation “FD IE>>" appears,Withfurtherin-
crease above the pick-up value ofgtheyhigh-set
phase current stage (address block 10, factory set-
ting 2:Iy) pick-up annunciation “EDRI>>% and the
pick-up indication appears forthe tested phase
(LED 1 forL1 or LED 2for L2 or LED 3 for L3 at factory
setting). Check that the assigned'signal relay 2 (at
factory setting) contagts close.

After expiry of the dimedelay, (TIE> > for the earth
current path, facteryfsetting 0.1 s; TI>> for the
phase path, factory setting 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
to 0. It cantenly be tested when a definite value has
beengetuylhe test current should be more than twice

the setting value to ensure that this stage operates
fast; but still observe thermal capability! Annunci-
ation “TRPI>>>" appears.

If the change-over facility of dynamic pick-up values
is used, this should be checked, too, in order toen-
sure that the associated binary input operates cor-
rectly. The dynamic very high instantaneous stage
I>>>dynis preset to co. It can only be tested When
a definite value has been set. The binary input as-
signed to the dynamic switch over isienergized (not
allocated when delivered). Test must be performed
within the set duration for thege stages Tdyn (600 s
when delivered).

It must be noted that theéyset times are pure delay
times; operating times@%ef the" measurement func-
tions are not included.

6.6.3 _ Testing,the definite time over-
current protection stages 1>,
|E>

Fomythese tests the related functions must be
switched on, furthermore, a mode must have been
selected in addresses block 00 (O/Cpch and/or
O/Cech) which includes 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 the phase cur-
rent stages; for the earth current stage, the test cur-
rent must pass through the earth current input Ig.

For test current below 4-Iy, slowly increase the test
current over one 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 4.1 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.
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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 0.2.1y) is exceeded the
pick-up annunciation “¢FD IE>" appears, with fur-
ther increase above the pick-up value of the phase
current stage (address block 10: | >, factory setting
1.In) pick-up indication appears for the tested phase
(LED 1 forL1 or LED 2for L2 or LED 3 for L3 at factory
setting).

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 stagesily, Igp

For these tests the related functions,‘fmust be
switched on, furthermore, a méde must have been
selected in addresses block @0%O/Cpch and/or
O/Cech) which includes an inverse time protection,
i.e. IEC inv., ANSI inv, IEC OJ€ or‘ANSI O/C. In ad-
dress block 10, the validfCharaéteristic must have
been set.

Testing can begperformed) with single-phase, two-
phase or threg-phase test current for the phase cur-
rent stagesjfor the earth current stage, the test cur-
rent must ‘pass throtigh the earth current input Ig.
For relays with'semsitive earth current input observe
also Section 6.6.5.

For test current below 4 x Iy, slowly increase the test
cutrentover one 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 Sectiop” 3.1, 1 for
overload capability). Observeja cooling
down period!

For test currents above 4.1y measurement shall be
performed dynamically. It should be stated that the
relay picks up at 1.2 times settingyalue and does not
pick up at 1 times settingwvalue.

When the test current is injected via one phase and
the earth path and the set.value for IEp (factory set-
ting 0.1:1y) is exceededyby more than 1.1 times the
set value (for IEC charagteristics) or 1.06 times the
set value (for ANSWIEEE characteristic), pick-up in-
dication for Igpi@ppears: “FD IEp”, with further in-
crease aboveyl.14times the pick-up value (for IEC
characteristi€s)/or 1.06 times the set value (for ANSI/
IEEE charactefistic) of the phase current stage (fac-
tery setting¥t -1y) pick-up indication appears for the
tested"'phase (LED 1 for L1 or LED 2 for L2 or LED 3
for L3wat factory setting). Check that the assigned
signabrelay contacts close.

If"disk emulation is effective, consider that a test
must only performed after the protection has com-
pletely reset.

With current less than 1.05 times setting value (for
IEC characteristics) or 1.03 times the set value (for
ANSI/IEEE characteristic), 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-
mula given in the Technical data (Section 3.3) or
read from the characteristic curves in Figures 3.1 to
3.7 (Section 3.3).

It is suggested that one point of the trip time charac-
teristic is checked with 2.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 sensitive earth fault
protection stages

The sensitive earth current stages IEE>>/TIEE> >,
IEE>/TIEE> (for definite time) and/or IEEp/TEEp
(for inverse time) are tested in the same way as the
overcurrent stages for earth current as described in
Section 6.6.2 to 6.6.4. But observe the following:

The test current is injected in the current input for
sensitive earth fault detection which must be pro-
vided in the relay. This input is designed for highly
sensitive current measurement and has restricted
thermal limits.

m Caution!

The thermal limits or the highly sensitive
earth current input is 15 A continuously.
Test currents larger than 15 A may over-
load and damage the relay if applied con-
tinuously. Higher currents must be ap-
plied dynamically (refer to Section 3.1.1
for overload capability). Observe a cooling
down period!

If one or more stages are intended to operate direc-
tional, the voltage, which is needed for directional
determination is applied to the displacement voltagé
input (open delta voltage).

For directional determination, the current compo-
nent in the direction which is determined by the set;
ting under addresses 3024 PHICOR and 3025 DIR+
MOD must also be exceeded. Measurement isj)for
example, not possible when test current ‘andstest
voltage are in phase and DIRMOD is sét SINRHI and
PHICOR is set to 0° as the currenigvector then lies
exactly between the directional_characteristics for
forward and reverse direction.

Testing of the earth fault prétection for non-earthed
networks is not completelyypossible with conven-
tional test sets, sincéthe simulation of an earth fault
requires a compléte displacement of the voltage
triangle. The correcpfelationship and polarity of the
measuring transformergconnections, essential for
proper earth fault detection, can only be tested
when primary load current is available during com-
missioning{(see Section 6.7.9).

6.6.6 Testing the displacement volt-
age stage

A displacement voltage must be simulated eithgrby
bypassing one voltage phase (e.g. L1) of a symmet-
rical voltage star or by injecting a single-phase volt-
age.

Trip test can only be performed if the sensitive earth
fault protection is parameterized tQ give irip com-
mand (address 3001 XMZ SENSIE Ex= ON).

The pickup threshold is set{undervaddress 3309
Ve>. The pickup delay is Set under address 3311
TVeADI, the trip delay under address 3312 TVe>.

When the applied voltageyexceeds the set pickup
threshold pickup will oecur after the inherent operat-
ing time (approximately’ 60 ms) plus the pickup
delay. Trip @uill oceur after the additional trip dely
time. Check the'eorresponding messages in the op-
erationgannungiations. If annunciations are mar-
shalled topLED¥indicators and/or output relay(s)
these output'shall be checked.

6.6.7 Testing the overload protection

The overload protection can only be tested if it has
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 current.

6.6.7.1 Overload protection without memory

The overload protection without memory picks up
when 1.1 times the set value IL is exceeded.

For test current below 4.Iy, slowly increase the test
current over one phase and earth until the protection
picks up.
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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 4.1y 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-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 3.10 (Section 3.5.2).

It is suggested that one point of the trip time charac-
teristic is checked with 2 times setting value pro-
vided the thermal capability is not exceeded- Tsip
signal “0/L Trp” is given.

6.6.7.2 Overload protection with totall/memory

The base current for the detection ofioverload is al-
ways the rated current of the GF set

When applying the rated current (factory settings)
tripping must not occurAfter, an” appropriate time
(approximately 5.1) 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 89. For
different setting values k, test current should be low-
er than k:Iy (e.9. 90%).

To,check the time constant, the current input is sim-
ply subjected to 1.6 times the pick-up value, i. e.
1.6-k-Iy. Tripping will then be initiated after a time in-
terval which corresponds to half the time constant.

Itis also possible to check the trip characteristic (Fig-
ure 3.8). It must be noted, that before each measure-
ment, the temperature rise must be reduced£o zere.
This can be achieved by either de-activating‘and re-
activating the overload function (address blogk 27)
or by observing a current free period of atleast5-k;-t
or by blocking the overload protection via an corre-
spondingly assigned binary input (“>0/Lb1k”).

A Caution!

Test currents largenthan 4 times Iy may
overload and damage‘the relay if applied
continuously (refer)to Section 3.1.1 for
overload capability). Observe a cooling
down period!

If testing with preload is performed, then it must be
ensured that a‘egndition of thermal equilibrium has
been established “before time measurement com-
mences. This is the case, when the preload has
been applied constantly for a period of at least 5-t.

Inclusion“of the ambient temperature via an RTD-
box, iffapplicable, is verified later during primary
tests?

6.6.8 Testing the circuit breaker
failure protection

The circuit breaker failure protection must have
been configured as EXIST (address 7835) and
switched ON (address 3601).

It is necessary that a the binary output has been as-
signed to the trip command of the breaker failure
protection in order to check the response of this
function.

The test current must not be interrupted by the trip
command of a protection functions of 7SJ602 to al-
low the time of the breaker failure protection to ex-
pire.

After applying the test current for a protection func-
tion that will trip due to this current, the test current
continues flowing after trip command. The test cur-
rent must equally be higher than the setting value
CB I> (address 1116).
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A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

The trip command starts the breaker failure protec-
tion timer. After expiry of T—B/F (address 3602) the
breaker failure protection trips the assigned output
relay.

If the breaker failure protectionis intended also to be
started via a binary input, this function should also
be tested. A test current higher than the set value
CBI> (address 1116) but smaller than any setting
value of the time overcurrent protection is injected
so that the time overcurrent protection functions will
not operate but the breaker failure protection func-
tion will do.

Now start the breaker failure protection by energiz-
ing the binary input “>BF St” (FNo 1431). After ex-
piry of T—B/F (address 3602) the breaker failure pro-
tection trips the assigned output relay.

Switch off test current.

6.6.9 Testing the unbalanced load/
negative sequence protection

The unbalanced load protection can be tested if this
function has been configured in address block 00 as
UNB.L = EXIST and parameterized, asYoperative
(UNB.L = ON).

The unbalanced load prote€tion has two definite
time delay stages (12>, TI2>4and 12> >, TI2>>).

Testing can be pefformed With single-phase, two-
phase or three-phaseftest gurrent. 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 nominal
device current.

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, TI2Z > 1
s at delivery), trip annunciation “TRP I2” is issugd
(LED 4 at delivery). Check that the trip contacts
close.

It must be noted that the set timesfaregpure delay
times; operating times of the ‘meastrement func-
tions are not included.

6.6.10 Testing the internal auto-reclose
functions

The internal AR function can be tested provided it is
fitted in the relaypeonfigured in address block 00 as
AR = EXISTufrefer to Section 5.4.2) and switched to
AR =\ON(address block 34).

Thekinary input “circuit breaker ready” must be sim-
ulated should it be assigned to the corresponding
input function (FNo 2734 “>ARb1C1”, i.e. block clos-
ingi.eommand, 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
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: annunciation
“AR 1 pg” (auto-reclosure in progress, FNo 2801,
not allocated at delivery) must not be present or
must be annunciated “Going”.

If the circuit breaker is not ready and this is indicated
to the relay as described above, a reclose attempt
must not result.
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6.6.11 Testing the startup time monitor
for motors

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 (address block
28 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 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 4.1 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.

The tripping time depends on the set start-up time,
the set start-up current, and the test current#lt can
be calculated from the formula given in the Technieal
data (Section 3.9).

It is suggested that one point of the trip timeharac-
teristic is checked. For example, Istrt¥=(4.ly and
tStUp = 10 s result in a tripping time of 2:5°s when
the test current amounts to 8 time I\ Trip/is annun-
ciated with “SRT Trp”.

Note: The start-up monitor operatesiindependent on
the thermal overload protéction:*Thus, it is possible
that the overload protection may trip before the start-
up time monitor doesgd@ependent on the set param-
eters. If necessary, thefoverload protection may be
switched off beforetesting the start-up time monitor.
But do not forgetto switch it on again after the tests,
if it is to bé‘used.

6.6.12 Testing the motor restart inhibit

The motor restart inhibit function must be configured
in address block 00 as MotPro = EXIST apndiparame-
terized as operative (MotPro = ON).

Processing of the thermal replica is carried out with
the highest of the three stator currents, Therefore,
tests can be performed with a single-phase test cur-
rent.

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 “eapability). Observe a cooling
down-period!

The metor restart inhibit presupposes that the ther-
mal limit ofithe rotor is reached when the motor has
keen, started just for the permissible number of
times, With the preset parameters 4503 (nw = 2)
and 4504 (nc—nw = 1) the motor may be started
threeftimes (nc = 3) successively.

Considering the preset motor data (address 1118
(Im/In = 1), 1119 (Istrt/ly = 5) and 1120 (tStUp =
10 s), three motor starts must be simulated one after
the other, each with 10 s duration and with atest cur-
rent of 5times rated motor current. Then the thermal
limit value must be nearly reached.

When the test current is switched off, the protection
will issue a lockout signal, i.e. annunciation “MSP
tri”. The lockout signal disappears as soon as
another restart would be permissible. It can be
aborted also by switching of the lockout function or
via a binary blocking input (not allocated when deliv-
ered).

Note: The motor restart inhibit operates indepen-
dent on the thermal overload protection and the
start-up time monitor. Thus, it is possible that the
overload protection and/or the start-up time monitor
may trip before the motor restart protection does,
dependent on the set parameters. If necessary, the
overload protection and the start-up time monitoring
may be switched off or blocked before testing the re-
start inhibit. But do not forget to switch them on
again after the tests.
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6.6.13 Testing the undercurrent moni-
toring for motors

The undercurrent monitoring for motors is a pure su-
pervision function which is normally not intended to
trip. It should issue an alarm so that suitable mea-
sures can be taken like, for example, shut down the
motor if it runs in idle state. It must have been confi-
gured in address block 00 as EXIST and parameter-
ized as operative (IL< = ON).

Testing can be performed if the output signal of the
undercurrent monitoring “IL< al” is allocated to a
LED or output relay.

Without test current, the alarm must already be pres-
ent. It must disappear when all three phase currents
have exceeded the set value IL< (address 4201).

6.6.14 Testing the trip circuit supervi-
sion

The trip circuit supervision must have been config-
ured with 2Bl (with 2 binary inputs) or bypass—R
(with one binary input, the second is by-passed bya
resistor) in address block 00. Furthermore, it must
be switched ON in address block 39 (CIRsup =tON),
and the associated binary input(s) must have been
allocated for this purpose (referto Seefion 5.5.2).

6.6.14.1 Trip circuit supervisionsising two
binary inputs

In accordance with the task'ef the trip circuit supervi-
sion, the trip circuitds assumed to be disturbed when
none of the twa binary, inputs is energized. (refer
alsoto Sectiohn4.12.1). The alarm is given, if this con-
dition lasts fog atime period which corresponds to
three measurement repetitions.

Energizenthe binary inputs one after the other: the
faultindication disappears as long as one binary in-
putyis energized and reappears a short time after
both inputs are de-energized.

When both control voltages are switched off, the an-
nunciation “CIR int” (i.e. trip circuit interrupted,
not allocated at delivery) appears after 400 ms to
700 ms.

6.6.14.2 Trip circuit supervision using one
binary input

In accordance with the task of the trip circuit supervi-
sion, the trip circuit is assumed to be disturbed when
the binary input is not energized. (refer also to Sec-
tion 4.12.2). This condition 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 dura-
tion 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 circuits.
The preparation work according to Section 5.2 must
have been completed. For testing with primary val-
ues the protected object must be energized. Before
all control operations, ensure that switching is al-
lowed under the actual operating conditions of the
plant.

6.7.1

The relay contains a test routine which interrogates
the positions of the binary inputs and outputs and in-
dicates them on the display. Use this feature also for
later verification of logical functions.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
so that the block “ADDITION FUNCTION” (additional
functions) is displayed. Change to the second oper;

/_v\ Warning

Primary tests shall be performedeenly by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as thefrulesyand regulations
(switching, earthing;*etc.)

Checking the switching conditions of binary inputs and/outputs

ation level bysthetkey D; “DATE/TIME” is displayed.
Key Y is pressed to scroll to the test blocks.

When therelay is operated from a personal comput-
er,byameans of the protection data processing pro-
gramDIGSI®, 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]
Beginning of the block “Tests and commissioning aids”

Change over with key P to the pexXtyoperation level which shows the heading of the input/output conditions.
Page to the next operation,levelby the key P to gain access to the individual tests.

d I/0 ST A"T D

4 BIjp-(STAT 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

item can be selected.
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Yes/No?

BI STAT
1 2 -

Indication for BI1, BI2, BI3

Y/J

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 —:

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)

The illustrated example shows that the binarygnputs Bl 1
and BI 2 are energized, and binary input,BI"3 issnot ener-
gized.

Press the key V to change to the conditions of the signal relays and trip relays. #SJ602 provides 4 powerful
output relays which are designed to trip a circuit breaker. Distinction between/command (trip) relay and signal
relay is not necessary. The relays are designated CMD1 to CMD4 in the marshalling table (Section 5.5.4) andin
the General diagrams (Appendix A). Nevertheless, in the relay test display, the designations are T1 and T2 for
the relays CMD1 and CMD2, and S1 and S2 for the relays CMD3,afdhCMD4.

ARE—STAT

Yes/No?

RE-STAT
S

Indication for
relay CMD3 and CMD4

Indigationifer

Y/J

relay CMD1 and CMD2

[4102]
Block “Status,of the output relays”

Pressing theenter key E causes the relay to display the
question whether the states of the binary outputs (relays)
shallbe checked. Press the “Yes”-key Y/J to confirm, or the
“Ne’-key N to abort. Pressing the “Yes”-key Y/J makes the
relay‘display the states of the output relays (RE).

Note:

S1 corresponds to output relay CMD3
S2 corresponds to output relay CMD4
T1 corresponds to output relay CMD1
T2 corresponds to output relay CMD2

Each energized output is marked by its number, outputs
which are not energized are marked with a —

The illustrated example shows that the output relay S1
(CMD?3) is energized, output relay S2 (CMD4) is not ener-
gized, output relay T1 (CMD1) is not energized, output
relay T2 (CMD2) is energized.

Press the Key V to change to the conditions of the LED indicators:

STATUS

[4103]
Block “Status of LED indicators”

212

C53000-G1176-C125



7SJ602 V3 Operating instructions

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/dJ to confirm, orthe
“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 energized are marked with a

1: LED 1 is energized
2: LED 2 is energized
3: LED 3 is energized

LED 2\

Indication for

LED1, LED2, LEDS3, LED4

4: LED 4 is energized
—: LED is not energized

The illustrated example showsthatthe LED 1 is energized,
LED 2is not energized, LED,3 is not energized, LED 4 is en-
ergized.

6.7.2 \Verifying the connections of the
RTD-box

The RTD-box for inclusion of the ambient tempera-
ture of the protected object is available in the relay
version 7SJ602* —***g8* _**** |t j5 cofhected, to
the relay by means of a serial data cable via theserial
system interface. Verify that the terminationresistors
are effective at both ends of the connection gable.

For notes concerning the 7XV566,seefor the instruc-
tion manual attached to the deviee:"Rut the RTD-box
into operation, first.

The ambient temperaturesacquired by the RTD-box
can be retrieved in the operational measured values
of the device.

When you compare,thewalues displayed by 7SJ602
with those [etermined by the RTD-box, consider
that the RTD-box is designed for the resistance val-
ues of a Pt100ydetector. With other detectors, the
box establishes higher values which are corrected in
7SJ602 provided the correct type of detector is set.

6.7:® Checking 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.

Consider that user definable logic functions may
cause control operations in the plant. In these cases
ensure that switching is allowed under the actual op-
erating conditions of the plant. If necessary, isolate
the circuit breaker at both sides.

When measuring the delay times, it must be noted
that the set time (pick-up and/or drop-off) delays do
not include the inherent time of the input and output
modules; these are additional.
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6.7.4 Checking the reverse interlock
scheme

For use and tests of the reverse interlock scheme itis
necessary that at least one of the binary inputs has
been assigned to the function “>1>> bk” and/or
further blocking inputs. When delivered from factory,
binary input Bl 2 has been assigned to this function.

Reverse interlocking can be used in “normally open
mode”, i.e. the 1>> stage is blocked when the
binary input “>I>> bk” is energized, or “normally
closed” mode, i.e. the |>> stage is blocked when
the binary input “>1>> bk” is de-energized. The fol-
lowing procedure is valid for “normally open mode”
as preset by the factory.

The protection relay on the incoming feeder and
those on all outgoing circuits must be in operation.
At first the auxiliary voltage for reverse interlocking
should not be switched on.

Apply a test current which makes pick-up the 1>>
stage as well as the I> or |, stage. Because of the
absence of the blocking signal the relay trips after
the (short) delay time TI>>.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1gfer
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 fepeated,
with the same result.

Simulate a pick-up on each protective device on all
outgoing feeders. Simultaneously, asshort circuit is
simulated on the incoming feeder (as described be-
fore). Tripping now occurs afiér the delayed time TI>
(0.5 s) or accordingfto TIpy0.5's).

If applicable repeattest fopthe earth current stages.

These tests have simultaneously proved that the wir-
ing between the pretection relays is correct.

6.7.5 Checking the control commands

If the circuit breaker is to be controlled via the contral
functions of the device this control facility mustebe
checked.

Before control operations are carried out, it must
have been ensured that switching is allowed under
the actual operating conditions of the plant. If neces-
sary, the circuit breaker must be isolatéd at both
sides.

The circuit breaker is closed and tripped using the
device’s front panel as desegribed in Section 6.5.3.

If the circuit breaker does net respond to the control
commands, check thatthecontrol functions are allo-
cated to the respective,output relays that control the
breaker (FNo 46407and4641), during marshalling
(Section 5.5:4).

If the breaker is to%be controlled via the serial inter-
face, thissmustidbe checked, too.

BlocKing ther 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 Checking the circuit breaker
failure protection

The protection function itself has already been
tested according to Section 6.6.8.

Verify that the auxiliary contact(s) of the breaker are
correctly connected to the device (if used, e.g. ac-
cording to Section 6.7.1).

The most important consideration during checks
with the installation is that the distribution of the trip
commands for the adjacent circuit breakers is
checked for correctness.

The adjacent circuit breakers are all those which
must be tripped in case of failure of the considered
feeder breaker, so that the short-circuit current will
be interrupted. These are the circuit breakers of all
feeders which feed the bus-bar section to which the
considered faulty feeder is connected.

A general and detailed description of the checking
procedure is not possible since the definition of the
adjacent circuit breakers is widely dependent of the
configuration of the installation.

Particularly in case of multi-section bus-bars itfis, of
utmost importance that the distribution logi¢ for the
adjacent circuit breakers is checked. For this,igmust
be checked for each bus-bar section that, imicaseof
failure of the circuit breaker of the considered feeder,
all those circuits breakers are tripped, Wwhich'eould
feed the same bus-bar section butsthat\né other
breaker is tripped.

6.7.7 Checking the measured value
circuits

Connections to current and voltage transférmersiare
checked with primary values. For this purpose the
protected object must be energized A load current
of at least 10 % of the rated relay current is neces-
sary.

Currents can be read off en thedisplay in the front or
via the operating interface intblock®84 and compared
with the actual measuredValues (refer also to Sec-
tion 6.4.4). If substantial deviations occur, then the
current transformer conneections are incorrect.

/)\ DANGER!

Secondary connections of the current
transformers must be short-circuited
before any current leads to the relay are
interrupted!

Ifthe unbalanced load protection is used the direc-
tion of the phase rotation is important. Check that
the unbalanced load protection does not pick up.
The test current must be clearly above the pick-up
value of this protection [2> (address 1502).

If you carry out a counter-check by swapping two
phases observe strictly the DANGER-note about
shortening the CT connections above. Reconnect
the CT connections after the test regarding the same
cautionary measures.

/\\ DANGER!

Secondary connections of the current
transformers must be short-circuited
before any current leads to the relay are
interrupted!

If you have altered the pick-up value for the unbal-
anced load protection for checking the phase rota-
tion, do not forget to readjust the correct value after
phase rotation check.

If a line-to-earth voltage is connected to the relay
read out the measured voltage value and compare it
with the real value to check this voltage input.

If the displacement voltage is connected to the relay
it must be near 0. The polarity is checked in conjunc-
tion with the earth fault check.
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6.7.8 Direction check with load cur-
rent

The direction check with load current is necessary if
the relay is equipped with the voltage input V| 1.g
(version 7SJ602* —***** _**J*) The correct polar-
ity is a pre-condition for correct indication of power
values and metered energy values.

The protected object must be energized and must
carry aload current of at least 10 % of the rated relay
current; this shall be resistive or resistive-inductive.
The direction of the load current must be known. In
cases of doubt, interconnected or ring networks
must be isolated.

The correct direction can be verified by the power
measurement of the relay. The indicated power
components allow to determine the position of the
power vector in the complex P-Q-diagram.

The relationship as illustrated in Figure 6.11 result
when active-inductive power is flowing into the pro-
tected object. This presumes the preset sign defini-
tion in address 1115 (Section 6.3.3). If the sign is in-
verted, i.e. setting PQinv is ON, the the power from
the protected object is assumed to be positive. The
example in Figure 6.11 is the valid when active-in-
ductive power is drawn from the protected object,

P * P positive
Active power into
the protected object
Sioad
Q
-
—- ) —-—
Negative Positive reactive power
rective power
P negative

Figure 6.11  Apparent power with load

Poweragalculation assumes symmetrical measured
valuesias they are true during directional check. It is
presumed that the voltage V| 1-E is connected to the
relay\lf the results show angle deviations in multi-
ples of 60°, recheck the voltage connection and cor-
rect it if necessary.

6.7.9 Direction check for sensitive
earth fault protection
6.7.9.1 Earth fault checks for non-earthed

systems

The primary current test allows determination of the
correct polarity of transformer connections faer the
earth fault direction determination.

/)\ DANGER!

Operations in primary.area must only be
performed with plant, sections voltage-
free and earthed!

The most reliable_testiis to apply a primary earth
fault. The procedurgiis,as follows:

— If the earthyfault protection is intended to trip the
breakenin an,non-earthed system, the trip circuit
shouldbe interrupted so that there will be enough
time'te, read out the earth current values.

—_PRisconnect the line and earth at both ends; the
lineimust remain disconnected at the remote end
throughout the whole test.

— Apply a bolted single phase earth bridge to the
line. On overhead lines, this can be done at any
convenient point, but in any case behind the cur-
rent transformers (looked at from the direction of
the bus-bar of the circuit under test). For cables,
the earth should be applied at the remote end (ter-
mination).

— Open the line earthing switches.

— Close the circuit breaker at the line end to be
tested.

— In the operating annunciations, the earth fault di-
rection will be indicated, i.e. “EFfor”. Active and
reactive current are equally indicated: for isolated
networks the reactive current component, for res-
onant earthed networks the active current com-
ponent is critical. If the display indicates “EFrev”
then there is a crossed connection in the earth cir-
cuit of voltage or current transformers. If the dis-
play shows “EFunde£f” or no earth fault message
at all, the earth fault current is probably too small.

— Disconnect the line and earth it; remove the
bolted earth connection.

— The test is thus completed.
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If a test with a real primary earth fault is not possible,
at least a fault should be simulated on the secondary
side with the line energized.

/)\ DANGER!

All precautionary measures must be ob-
served when working on the instrument
transformers! Secondary connections
of the current transformers must be
short-circuited before any current leads
to the relay are interrupted!

If the residual current is derived from a window type
summation c.t., the displacement voltage will be
derived by bypassing a voltage transformer phase
(e.g. L1, see Figure 6.12).

From this interrupted phase atest current is fed into
the window type summation c.t. via a series con-
nected impedance Z, which limits the current. Here,
direction and connection of the current flow through
the window type summation c.t. must be correct as
shown. Ifthe current is too small to operate the direc-
tional detection, its effect can be increased by mak-

ing additional turns of the conductor through,the
window of the summation c.t. In resonantly earthed
networks, the value of Z should be an ohmic resis-
tance (60 ©2/100 W to 600 /10 W), in isolated net-
works, a capacitor (5 uF to 100 uF; > 250 Vi) con-
nected in series with a resistance of approximately
30 to 60 Q (= 10 W) to limit the closing current.

The connection illustrated in Figure 6.12 will simu-
late an earth fault in the line direction. In the opera-
tional annunciations, the‘isplay should indicate the
line direction, i.e. “EFfor” Aetive and reactive cur-
rent components are equally. indicated; for isolated
networks the reactive current component, for com-
pensated systems thesactiVe current component is
critical.

If the directional indication is wrong, it may be due to
a crossed gonneetion of the voltage connections in
the open [delta‘winding of the voltage transformers
or in_the earth current path. If the indication
“EFundef¥appears, the earth current is probably
tog'smally it can be increased by winding the con-
ducter repeatedly through the window of the sum-
mation c.t. or by reduction of Z (smaller R or larger
C).

754602

L1

L2

L3

Figure 6.12 Earth fault direction test with window-type summation current transformer
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If the Holmgreen connection is used for the current
transformers, the displacement voltage will be
derived by bypassing a voltage transformer phase
(e.g. L1, see Figure 6.13). In the current circuit, only
the current from the current transformer corre-
sponding to the phase in which the voltage is miss-
ing, will be used. If the line is carrying real power,
practically the same relationships apply for the relay
as with an earth fault in the line direction in a reso-
nantly earthed (compensated) network. With cos ¢
measurement, the earth fault direction “EFfor”
must be indicated. In an isolated network it must be
noted that a load with inductive component flowing
in the line direction appears to the relay as an earth
fault in the reverse direction. Check the directional
indication.

In the operating annunciations, the earth fault direc-
tion will be indicated, i.e. “EFfor” if the earth fault is
simulated in line direction. Active and reactive com-
ponent of the “earth current” are equally indicated:
for isolated networks the reactive and for resonantly
earthed networks the active current is critical.

If the display indicates the wrong direction then a
crossed connection is present in either the cdrrent
or voltage transformer connectionsgif the display
shows “EFundef” the measured components ofthe
earth fault current are probably toejow.erthe phase
relationship of the test circuit isfet cerrect.

Finally, properly reconnect all _the transformer
connections and correct parameters which may
have be changed during the test. If you had inter-
rupted the trip circuitffor this test, reconnect it now.

754602

L1

L2

L3

Figure 6.13 Earth fault direction test with Holmgreen connection
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6.7.9.2 Direction check for earthed systems

The primary current test allows determination of the
correct polarity of transformer connections for the
earth fault direction protection.

The trip circuits should be made inoperative as the
relay will issue a trip command during this test.

/)\ DANGER!

All precautionary measures must be ob-
served when working on the instrument
transformers! Secondary connections
of the current transformers must be
short-circuited before any current leads
to the relay are interrupted!

The displacement voltage will be derived by by-
passing a voltage transformer phase (e.g. L1, see
Figure 6.13). In the current circuit, only the current
from the current transformer corresponding to the

phase in which the voltage is missing, will be used. If
the line is carrying active and inductive power in line
direction, practically the same relationships apply
forthe relay as with an earth fault in the line direction.

Check the directional indication. In the fault,event re-
port on the display panel (see also Section 6.4.3) at
least the following fault annunciations must be indi-
cated: “EFfor”, and trip annunciation. If the direc-
tional indication is wrong “EFrev’git may be due toa
crossed connection of the veltage connections in
the open-delta winding of theyoltage transformers
or in the earth current/path. If the indication
“EFundef” appears, thelearth current is probably
too small. If no pick-up'annunciation occurs the cur-
rent is probably togow or the phase relationship of
the test circuit i§'net correct. If there is no indication
whatsoever, itlis possible that the threshold value of
the displagémentiwoltage (Address 3309 Ve>, see
Section 6.3.6.2) 'has not been reached.

Finally, \properly reconnect all the transformer
connections.
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6.7.10 Tripping test including circuit breaker

Time overcurrent protection 7SJ602 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.

6.7.10.1 TRIP-CLOSE test cycle

Prerequisite for the start of a trip-close test cycle jis
that the integrated auto-reclose function be pros
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, 7SJ602 only gives the tripping command, the
procedure shall be followed as described in Section
6.7.10.2.

If the circuit breaker auxiliary contacts advise the
relay, through a binary input, of the circuit breaker
position, the test cycle can only be,started when the
circuit breaker is closed. This additional security fea-
ture should not be omitted.

/,\ DANGER!

A successfully started test cycle will
lead to gclosing)of the circuit breaker!

The individual test item is reached with the key D in
the next,operationilevel.

Prerequiisitesifor the start of test are that no protec-
tive fUnctiepsfault detector has picked up and that
the conditions for reclose (e.g. AR not blocked) are
fdlfilled. 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-TESZST

A D
TRP -C (0]
CB-TBES T

AN E
TR BO- C'L OV?

[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

— 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

CB 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 reclesing)

6.7.10.2 Live tripping of the circuit breaker

To check the tripping circuits, the circuit breaker can
be tripped by 7SJ602 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 when the circuit
breaker is closed. This additional security feature
should not be omitted when an external“auto-re-
close relay is present.

The individual test item is reached with theskey D in
the next operation level.

/\ \DANGER!

A successfully started test cycle may
lead to closing of the circuitbreaker 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.

CB-TE T
PAN
TRIP D
-EST
ACB TE S E
T RWI'P 2

[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, refer to Section 5.4) and all
desired protection functions have been switched
ON (Section 6.3).

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 time overcurrent 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. Allmeasurement 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
systemto reset and restart. If such a fault is not elimi-
nated 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 the red LED “Blocked?
on the front plate. Drop-off of the availabilitysrelay
signals “equipment fault”.

The reaction to defects and indications given,bythe
relay can be individually and in chronglegicalyse-
quence read off as operational annunciations under
the address block 81, for defect diagnosis(fefer to
Section 6.4.2).

71 Routine checks

Routine checkstef characteristics or pick-up values
are not necessary as, they form part of the continu-
ously supervised’firmware programs. The planned
maintenanceyintervals for checking and mainte-
nance of the plani€an be used to perform operation-
al testing of the protection 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 Igfor
checking the analog input at high curkents;

/_v\ Warning

Hazardous voltaggs can be present on
all circuits andycomponents connected
with the supply voltage or with the meas-
uring and test quantities!

A Caution!

Test currents larger than 4 times Iy may
overlead and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

= Cireuit breaker trip circuits are tested by actual
livestripping. Respective notes are given in Sec-
tion 6.7.10.

7.2 Maintenance

7.2.1 Replacing the buffer battery

The battery is used to retain the annunciation me-
mories in the event of an interruption of the power
supply. The battery also maintains the internal sys-
tem clock with calendar after a loss ofthe power sup-

ply.

The back-up battery should be replaced when the
operational annunciation “BatFail” has appeared,
at the latest after 10 years of operation. If the relay is
UL-listed use only a battery with UL-listing in order to
meet the listing conditions.

Recommended battery:
Lithium battery 3 V/1 Ah, Type CR 1/2 AA, e.g.
— VARTA Order Number 6127 101 501

The battery is located near the upper left edge of the
printed circuit board.

C53000-G1176-C125
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The procedure when replacing the battery is de-
scribed below.

— For safety reasons, short-circuit the current trans-
formers at the transformer terminals.

— Save all annunciations and fault records. These
are the data under the annunciation sub-menu
(allitems in this sub-menu). The records and data
will be lost when the battery is removed. The sim-
plest and fastest method is to use the save feature
in DIGSI® when the program is on-line.

Note: All of the protective and control settings, in-
cluding the input/output configuration and fault
annunciations, are not affected by a power supply
interruption. The settings are stored indepen-
dently of the battery. The settings are not lost
when the battery is removed, nor are the settings
affected if the device operates without a battery.

— Have the replacement battery ready.

1\ Caution!

Do not short the battery! Do not reverse
the polarity of the battery! Do not lay the
battery on the ground map used to pro-
tect components from electrostatic dis4
charges! Do not recharge the battery!

— Isolate the power supply by opening the protec-
tive switches for both terminals.

Battery grip

Buffer battery

Rigure’7.1  Position of the buffer battery

— Prepare area of work. Provide a grounded mat for
protecting components subject to damage from
electrostatic discharges (ESD).

— 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 the screws.

— If the device provides a serial interface at th&’bot-
tom side, this must be removed ajtér unscrewing
the six fixing screws.

/_v\ Warning

Hazardous voltages may exist in the de-
vice, even aftegthe power supply is dis-
connected™and “the boards are with-
drawn from thercase! Capacitors can
still besgharged!

— Pull out thetmodule by taking it at the front cover
and place itonthe grounded mat to protect it from
ESD"damage:

i\ 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 the old battery from the snap-on connec-
tor using the plastic battery grip (Figure 7.1).
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— Remove the battery grip from the old battery, and
place the grip on the new battery.

/_v\ Warning

The used battery contains Lithium. Do
not throw the battery into the trash! It
must be disposed off in line with the ap-
plicable regulations!

Do not reverse the polarity! Do not
completely discharge! Do not throw
the battery into a fire! Explosion haz-
ard!

— Insert firmly the new battery into the snap-on con-
nector.
Observe the polarity!

— Insert module into the housing.

— Fix the module into the housing by tightening the
two fixing screws.

— If the relay provides the serial interface at the bot-
tom of the housing this must be re-inserted and
fixed with the 6 screws. Be aware that all screws
must be slightly tightened before they are finally
fixed.

— Re-insert the covers.

— Switch the auxiliary voltage on. After restariingthe
device the annunciations and all sayed values
can be reloaded.

If the internal system clock,is not automatically
synchronized via a serial interfage, then the clock
must be readjusted at this paint. Refer to Section
6.5.1 if assistance is needed to'set the clock. Con-
sider also that the parameters,for automatic reset
of the minimum and maximiim measured values
must be readjusted after,date and/or time have
been changed. Répeatgdhe setting procedure for
addresses 1187 tof1139 as descibed in Section
6.3.3.

— Remove the short-circuit links at the current trans-
former terminals.

7.3 Fault tracing

If the protective device indicates a defect, thefollow-
ing procedure is suggested:

If none of the LEDs on the front plate of the module is
on, then check:

— Has the module been propeérly pushed in and
locked?

— Is the auxiliary voltagé available with the correct
polarity and of adequate magnitude, connected
to the correct terminalsi(@General diagrams in Ap-
pendix A)?

— Has the mihi-fuseyin the power supply section
blown (see Figure 7.1)? If appropriate, replace the
fuse acCording to Section 7.3.1.

If the redfault indicator “Blocked” on the front is on
andhthe ‘green ready LED remains dark, the device
hastWrecognized an internal fault. Re-initialization of
the, protection system could be tried by switching
the d'c. auxiliary voltage off and on again. Note that
the last parameters are not stored if a parameteriz-
ing process has not yet been completed.

C53000-G1176-C125
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7.3.1 Replacing the mini-fuse \ 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-

— For safety reasons, short-circuit the current trans-
formers at the transformer terminals.

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (slow) and code let-

ters are correct (T2H250V). face.
— Prepare area of work. Provide agrounded mat for — Remove blown fuse from the holder (Figure 7.2).
protecting components subject to damage from
electrostatic discharges (ESD). — Fit new fuse into the holder.
— Slip away the covers at top and bottom of the — Insert module into the hausing.
housing in order to gain access to the fixing
screws of the module. Unscrew these screws. — Fix the module into the figusing by tightening the

two fixing screws.
— If the device has a serial system interface at the

bottom side, this must be removed after unscrew- — If the relay proyides the serial interface at the bot-
ing the six fixing screws. tom of the, housing/this must be re-inserted and
fixed with'they6 sefews. Be aware that all screws
mustebe slightlystightened before they are finally
A Warning fixed.
Hazardous voltages can be present in — Relinsertithe covers.
the device even after disconnection of
the supply voltage or after removal of the 4Remove the short-circuit links at the current trans-
modules from the housing (storage ca- £ rRer terminals.
pacitors)!
Switch on the device again. If a power supply failure
— Pull out the module by taking it at the front cover is still signalled, a fault or short-circuit is present in
and place it on the grounded mat to protect them the internal power supply. The device should be re-
from ESD damage. turned to the factory (see Chapter 8).

F1 ——

Mini-fuse

Figure 7.2 Position of the mini-fuse
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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 disconnectiopy ofithe sup-
ply voltage or after removal of the module
from the housing (storage €apagcitors)!

m Caution!

Electrostatic dischargeés via the component
connections, the“RCB' tracks or the con-
necting pin§ of gthe 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 EEPROM 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 in*dry
and clean rooms. The limit temperature, range for
storage of the relays or associated spare“parts is
—25 °C to +55 °C (refer to 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 +1083Cto#35 °C (50 "Ft0 95 °F);
this prevents fromearly 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 order<e regenerate the electrolytic capacitors.
The,same is'valid before the relay is finally installed.
In‘'extreme climatic conditions (tropics) pre-warming
wouldthus 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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A General diagrams
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B Instrument transformer circuits

Surface mounting case O

L1 L2 L3 - - - -
A A !_ Flush mounting case —! O
4 s

2 I _!07 10
3, oel L2 |05 111 4
0 L T

4 Qs I3 |03 12 \%

Il L ) 51 02! le !01 | 13 @

| R TN
| 7602 ] ] ]

WA

Figure B.1 3 c.t. connection for all systems (hormal co ith 4 current inputs)

L1 L2 L3

A

igure B.2 3 c.t. connection with earth current from a separate summation transformer

C53000-G1176-C125 231



7SJ602 V3

Appendix

Surface mounting case

L1 L2 L3 - - -
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Figure B.3 Connection with 3 current inputs I 1 —I 3—Ig andioltage input V| 1 _g for all systems
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L2
L3

Surface mounting case
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Figure B.4 Connection with 3 current inputs I 1 —I 3—1g and displacement voltage input Vo_n

L2
L3
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Surface mounting case
L1 L2 L3 - - - - -
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Figure B.5 Connection with 3 current inputs I 1 — I g— [EgWith separate summation transformer for high-
sensitivity earth fault protection and displacement voltage input Vo_n
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Figure B.6 2 c.t. connection only for isolated or compensated systems
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Surface mounting case
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C Operation structure, Tables O
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Menu Structure of 75J602

753602
v3.51

753602

—| PARAME .

00 CONF.

000/Cpch

x$
>

000/Cech

00 0/cdy

00 DirSE

00 UNB.L

00 O/L

0OMotPro

00

OORTDBox

00Tunit

DskTest

01 POWER
SYST.DAT

01 FREQ

01 InPRI
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O
4(>Q)

¢

01 InSEC

01Ie/Iph

0lIee/Ip

01IEESEC

01 VNPRI

01 VNSEC

01 PQinv

01 T-TRP

01 T-CL

OITINTER

01CYCLE

01START

0OIMINUTE

10 o/C

PHASE

10 0/Cph

10 Tdyn

OO

%0
o
o
O
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10 I>>>

10I>>>dy

10 I>>

10 I>>dy

10 TI>>

10 I>

10 I>dy

10 TI>

O 10CALCph
@ 10M.CLph
11 o/cC 11 o/C e
EARTH
¢ 11 IE>>
11IE>>dy
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O
4(>Q)

¢

11 TIE>>

11 IE>

11 IE>dy

11 TIE>

11 REPe

11 CHA e

11 TEp

11CALC e

11 M.CLe

SIV E

30XMZ EE

30IEE>>

30IEE>>d

30TIEE>>

30IEE>

30IEE>dy

30TIEE>

OO

%0
o
o
O
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30REPee

30CHAee

30TIEEp

30DEE

30IEEp

30IEEpdy

30DOsEc

30CALCee

30M.CLee

30 DIR E

SENSITIV

30DIEE>>

L 4

x$
>

30IEEDIR

N

30TDirsSt

30CTErIl

30CTErF1

30CTErI2

30CTErF2

OO

\"o’
\}‘b

>
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O
4(>Q)

4

— 30 VE> 30 Ue>
STAGE
— 30TVeADl
{30 TUe>
(24 UNBAL 24 UNB.L
LOAD
—24 I2>
—24 TI2>
24 I2>>
(27 THERM
OVERLOAD

N
@ —27 6-ALM
\:‘

— 27 tL

— 27 IL

L1127 Tnc

—[28 START
TIME SUP

28 STRT

28 Ia>

28I> blk

OO

%0
o
o
O
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—29 MEAS.
VAL.SUP.

29SUM.Th

295UM.Fa

—| 34 AR

34 AR

34 ARcnt

34 AR T1

34 AR T2

34 AR T3

34 AR T4

37CB-Ctr

38T-Ancl

38T-Anc2

38T-Anc3

38T-Anc4

242

C53000-G1176-C125



7SJ602

Appendix

O
®Q)

4

—| 39CIRsup 39CIRsup
—|40 IL< 40 IL<
MON
40 tIL<
—|43MotPro 43MotPro
43Tequal
43nw
43nc-nw

50RTD1Lo

50 RTD1lw

50 RTDla

50RTD2Ty

50RTD2Lo

50 RTD2w

50 RTD2a

50RTD3Ty

50RTD3Lo

O

O

%0
o
o
Y
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L 150 RTD3w O
L 150 RTD3a 0

- {S0RTD4Ty *

— SO0RTD4Lo

K

— 50 RTD4a

—{ 50RTD5Ty Q
— SORTD5Lo @

— 50 RTDSw \

O
Q>®
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Q>Q)

—| 60 MARSH

61 MARSH 61 MARSH
BIN.INP BI 1
61BI1
61 MARSH 61BI?'1
BI 2

61BI2 10

61BI3 1

61BI3 10

63LED1 1

63LED120

63 MARSH 63LED2 1
LED 2

— 63LED220

63 MARSH 63LED3 1
LED 3

— 63LED320

63 MARSH 63LED4 1
LED 4

— 63LED420

61BI1 l‘ >
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64 MARSH 64 MARSH 64CMD1 1
CMD.REL CMD.RE 1
64CMD120
64 MARSH 64CMD2 1
CMD.RE 2
6
64 MARSH]| 31
CMD.RE 3
64CMD320
64CMD41
64CMD420
65 ARSO1
65 ARS20
65AR MAR 65 ARBO1
ST .BLOCK
65 ARB20
65AR MAR 65 ARCO1
CL.BLOCK
65 ARC20

71INT.OP

71LANGUA
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—| 72 INTER 72DEVICE
FACE
— 72FEEDER 0

— 72SUBSTA

— 72F-TYPE

— 72PC-INT

-
o
G

— 72PCBAUD

72S-BAUD

@ I 72S5-PARI
\() 1 72S-SWIT

— 720FFsig

— 725-TOUT

O
4(>Q) e

-{72DpS1Ad

4 — 72DpTsEn

— 72DpOMo

— 72DpORed
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72DpONet

72MbS1Ad

72MbMode

72MbBaud

72MbParR

72MbParA

72MbTset

72SW.REM

74 FAULT

RECORDER

74RECini

95 SYST
SETTING

—{| ANNUNC.

74 T-MAX

&

95S-BLOC

C)O

\o)’
\}‘b

>

82 LAST
FAULT

82 2nd
FAULT

82 3rd
FAULT
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—| 82 4th
FAULT
—[82 5th a

FAULT

—[82 6th

—|84 MEAS. ILl=

VALUES

ILl=

K\ — MinILl=

- MaxILl=

o)

D
7S — MinIL2=

\& — MaxIL2=

—[85 I3 IL3=

O
<

MinIL3=

1

L MaxIL3=

4

—{85 V1E VL1E=

— VL1E=
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O

Q>®

$

K

o

MinV1E=

MaxV1E=

—[85 Ildmd ILldmd=

|85 I2dmd ILZdmd=

MinI2d=

MaxI2d=

IL3dmd=

MinI3d=

S

MaxI3d=

th

86 IE IE=

IE=

IEa Tea=

Tea=

IEr Ier=

1 r 1 [ 1 [ T |

Ter=

— MinVE=

— MaxVE=

250

C53000-G1176-C125



7SJ602 Appendix

—|87 Power 87 P= Pa= O

MinS=

MaxS=

—|87 PF= CosPhi=

MaxPF=

1 1 1

MinPF=

—[87 Pdmd= Pdmd=

S
&
‘f‘/

L MaxPd=

—| 87 Qdmd= QPdmd=

—{MinQd=

L MaxQd=
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87 Sdmd=

— 88 Energ

Wp pos=

Wp neg=

Wg=

— 89 THERM

OVERLOAD

t rel

t rel

ThRTD1=

ThRTD2=

ThRTD3=

ThRTD4=

ThRTD5=

ThRTD6=

ThRTD1=

ThRTD2=
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L ThRTD3= O
| ThRTD4= 0

— ThRTD5=

L 4

L ThRTD6 %

L 4

L {|aDDITION TIME DATE and
FUNCTION SETTING TIME
— DATE Qo
L TIME
- I TEST BI-STAT
AIDS
\ RE-STAT
K LED
STATUS
L lMax . - HAND
\ RESET
m L lcB-TEST CB-TEST
O TRP-CLO TRP-CLO?
\ L lcB-TEST CB-TEST
TRIP TRIP 2
| BREAKER CB
@ CONTROL OPEN?
\ CB
CLOSE?
L I MONITOR
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Annunciations 7SJ602 V3.5 for LSA (according to IEC 60870-5-103) O
FNo. - Function number for IEC interface
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
MV : Measurand
According to IEC 60870-5-103: 14
CA - Compatible annunciation

Type - Function type
(p: according to the configured "Function Type")
Inf - Information number

GI - Annunciation for General Interrogation
BT - Binary Trace for fault recordings \

Operation and Fault Annunciations:

Ct A n| IEC 60870-5-103

FNo. [Text Meaning dir. t|CA|GI|BT|Type|Int
3[>Ti.syn|>Time synchronization 135 48
5|>LED r.|[>Reset LED indicators 135 50
11[>Annu.1|>User defined annunciation 1 CG CA|GI|BT|p 27
12 [>Annu.2|>User defined annunciation 2 CG CA|GI|BT|p 28
13|>Annu.3|>User defined annunciation 3 \ CG CA|GI|BT|p 29
14 [>Annu.4|>User defined annunciation 4 CG CA|(GI|BT|p 30
16|>SysMMb [>Block. of monitoring dir. via s int CG 135 54
52 |operat. |Any protection operative CG CA|GI P 18
53 |Res.FCB|Reset frame count bit CA P 2
54 |ResetKE [Reset communication unit CA P 3
56|Init.st|Initial start of proces tem CA P 5
57|GI-end |End of general interro CA 255 0
58 |Time sy|Time synchronization CA 255 0
60 |LED res|LED Reset C CA 0 19
61 |Meas.Bl|Logging and measuring tTons blocked CG CA 0 20
63| PCviaSy|PC operation via syst erface CA 135 83
80|SigStor|For internal use o 135 |110
81[SigBef.|For internal usg only 135 (111
83[SigTest|For internal us n 135 |113
110 |ANNlost |Annunciations 1 uffer overflow) C 135 |130
111 |[PCannLT |Annunciatio PC" lost C 135 129
112 |LSAanLT |Annunciation o SA lost 135 |131
113 |TAGlost |Fault tag 1 BT|135 |136
115 |(ANNovfl |Fault annuncia®ion buffer overflow C 135 |132
129 IECstIN|IEC state 1Tnyvalid 135 |[149
159 |(LSAdist |LSA (sy interface) disrupted 135 44
162 |Faily I [Failure ent summation supervision CG GI 135 [182
177 |BatFail i : tery CG 135 (193
203 |REC del ording data deleted C 135 203
235|RemBlk is” blocked CG 135 (159
284 |1L< al alafrm CG 135 |244
356 | >mCLOSE close CG 150 6
415|>ResMax|[Reset ' min/max of measured data yes |[CG 150 84
416|iResMax|Int. reset min/max of measured data C 150 85
417 |ResMax |Mim/max of measured data has been reset C 150 86
501 (FT t |General fault detection of device CG|CA|GI|BT|p 84
511|D General trip of device Cc [ca BT [p 68
521|1IL Interrupted current: Phase L1 (I/In) C 150 (171
522 Interrupted current: Phase L2 (I/In) C 150 (172
523 3 Interrupted current: Phase L3 (I/In) C 150 (173
5 Interrupted current: IE (I/In) C 150 |182

e: Function number 16 is announced only "Coming" to LSA
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Ctrl|Annun| IEC 6087075-103
FNo. [Text Meaning dir.|Op|Ft|CA|GI|BT|Type |Inf
538 | IEE= Interrupted current: IEE (I/In) C 150 183
563 |CBA sup|CB alarm suppressed 50 | 199
1157 >CBclo |>Circuit breaker closed CG GI 151 57
1174 |CBtest |Circuit breaker test in progress CG GI 151 74
1185 |CBtpTST|Circuit breaker test: Trip 3pole CG GI 151 85
1188 |CBTwAR |Circuit breaker test: Trip w. reclosure CG GI 151 89
1201 |>UE bl |>Block UE stage of sensitive E/F prot. |[yes |CG 151 |101
1215|FD UE Earth flt. det. by displacement voltage CG[eG GI 151 |115
1217 |Trip UE|Trip by displacement voltage stage C 4C 151 |117
1276 |EFfor Earth fault (isol./comp.) forward dir. CG [ CHICA P 51
1277 |EFrev Earth fault (isol./comp.) reverse dir. GG [C JICA P 52
1278 |EFundef |Earth fault (isol./comp.) undefined dir CGlE 151 [178
1403 |>BF blo|>Block breaker failure protection ves |C@ 166 |103
1431 |>BF St |>ext. start breaker failure protection |yes CG 166 |[104
1451 |BF off |Breaker fail protection is switched off CG 166 [151
1452 |BF bloc|Breaker failure protection is blocked CG 166 |[152
1453 |BF act |Breaker failure protection is active CG 166 |153
1456 |BF fltI|Breaker failure (int): fault detection CG 166 |156
1457 |BF fltE|Breaker failure (ext): fault detéetion CG 166 | 157
1471 |BF Trip|Trip by breaker failure protection Cc [ca P 85
1501 |>0/L on|>Switch on thermal overload protection |yes GI 167 1
1502 |>0/Loff|>Switch off thermal overload protection|yes GI 167 2
1503 |>0/Lblk|>Block thermal overload proteetien yes GI 167 3
1511|0/L off|Thermal overload prot. is swifiehedvoff CG GI 167 11
1512|0/L blk|Thermal overload protectionlis biécked CG GI 167 12
1513|0/L act|Thermal overload protection s active CG GI 167 13
1516|0/L wrn|Thermal overload prot.: Thesmal warning CG|CG GI 167 16
1518|0/L p/u|Thermal overload prot.: RBigktup CG|CG GI 167 18
1521 |0/L Trp|Thermal overload profectiongtrip C BT |167 21
1530 |THETA =|Operating temperatuyre = MV 167 30
1531|t Trp =|0/L: estimated time“t@d trip in sec MV 167 31
1532|t Trp =|0/L: estimated time, toftrip in min MV 167 32
1533 |t rel =|0/L: estimated time g release closing MV 167 33
1534 |t rel =|0/L: estimated timejto release closing MV 167 34
1701|>0/Cpon|>Switch on O/C prgtection phases yes 60 12
1702 (>0/Cpof|>Switch off Of€ prefection phases yes 60 13
1704 [>0/Cpbk|>Block overcurrent protection phases yes 60 14
1711 [>0/Ceon|>Switch on @vescdrrent protection earth|yes 60 15
1712 >0/Ceof|>Switch ofiff owercurrent protec. earth yes 60 19
1714 |>0/Cebk|>Blockpovercurrent protection earth yes 60 20
1721 |>I>>blk|>Overcurrentyprotection:block stage I>>|yes |CG 60 1
1722 |>I> blk|>Overgurrent protection:block stage I> |yes |CG 60 2
1723 |>Ip blk|>Overncurrént protection:block stage Ip |yes |CG 60 3
1724 |>IE>>bk|>0Overcurryent protec.: block stage IE>> [yes |CG 60 4
1725|>IE> bk|>Offercurrent protection:block stage IE>|yes |CG 60 5
1726 |>IEp bk|>Qvercurrent protection:block stage IEp|yes |CG 60 6
1727 |>C/0 >C/Qumof overcurrent fault detec. level |yes 60 73
1751 (0/Cpbff]|Overcurrent prot. phase is switched off CG GI 60 21
1752 (0/@pblK|Overcurrent prot. phase is blocked CG GI 60 22
1753 |0/Cpacé¢t |Offercurrent prot. phase is active CG GI 60 23
1756 (0/CeocfflO/C protection earth is switched off CG GI 60 26
1757[0/Ceblk|0/C protection earth is blocked CG GI 60 27
1758|0/Ceact |0/C protection earth is active CG GI 60 28
1762|0o/C &1 |0/C fault detection phase L1 CA|GI|BT|p 64
1768[0/C L2 [0/C fault detection phase L2 CA|GI|BT|p 65
1464W0/C L3 |0/C fault detection phase L3 CA|GI|BT|p 66
17e5%0/C E 0/C fault detection earth CA|GI|BT|p 67
W70 | FD L1 0/C fault detection L1 only C 60 31
1772 |FD L1E |O/C fault detection L1-E C 60 32
1%73|FD L2 0/C fault detection L2 only C 60 33
1774 |FD L2E |0O/C fault detection L2-E C 60 34

C53000-G1176-C125
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Ctrl|Annun| IEC 60870-5-1
FNo. [Text Meaning dir.|Op|Ft|CA GI,BT Type
1775|FD L12 |0/C fault detection L1-L2 C 6 3
1776 |FD L12E|0O/C fault detection L1-L2-E C 60
1777 |FD L3 0/C fault detection L3 only C 60 37
1778 |FD L3E |O/C fault detection L3-E C 60 38
1779|FD L13 |0/C fault detection L1-L3 C 6@ | 39
1780 |FD L13E|O/C fault detection L1-L3-E C 60 40
1781 |FD L23 |0O/C fault detection L2-L3 C 60 41
1782 |FD L23E|0/C fault detection L2-L3-E C 60 42
1783 |FD L123|0/C fault detection L1-L2-L3 C 60 43
1784 |FDL123E|0/C fault detection L1-L2-L3-E C 60 44
1785|FD E 0/C fault detection E only C 60 45
1800|FD I>> |0/C fault detection stage I>> 60 75
1805|Trp I>>|0/C protection I>> phase trip BT |p 91
1810|FD I> 0/C fault detection stage I> 60 76
1815|Trip I>|0/C protection I> phase trip BT |p 90
1820|FD Ip 0/C fault detection stage Ip 60 77
1825|Trip Ip|O/C protection Ip phase trip BT| 60 58
1831 |FD IE>>|0/C fault detection IE>> earth 60 59
1833 |TrpIlE>>|0/C protection IE>> earth trip BT |p 93
1834 |FD IE> |0O/C fault detection IE> earth 60 62
1836 |Trp IE>|0/C protection IE> earth trip C |CcA BT |p 92
1837 |FD IEp |O/C fault detection IEp earth CG GI 60 64
1839 |Trp IEp|O/C protection IEp earth trip C BT| 60 66
1850|FD dyn |O/C prot.: dynamic parameters ac CG 60 74
2701 [>AR on [>AR: Switch on auto-reclose fungtion yes 40 1
2702 |>AR off|[>AR: Switch off auto-reclose funchion yes 40 2
2732 |>AR St.|[>AR: Start external yes [CG|CG 40 23
2733 |>ARblSt [>AR: External Blocking of St yes |CG|CG 40 24
2734 |>ARb1C1 [>AR: External Blocking o 1 e yes |CG|CG 40 25
2736 |AR act.|AR: Auto reclosure is CG GI 40 26
2781 |AR off |[AR: Auto-reclose is s off CG GI 40 81
2801 |AR i pg|AR: Auto-reclose in pr e CG GI 40 [101
2851 (AR ClCm|AR: Close command from,a -reclose CG|CA|GI P 128
2863 |AR dTrp|AR: Definitive trip CG GI 40 (163
2872 |AR Strt|AR: Start CG GI 40 50
2873 |AR b1lSt|AR: blocked CG GI 40 51
2874 |AR blCl|AR: Reclosure plogked CG GI 40 52
2875|AR bIMC|AR: Blocked by n close CG GI 40 53
2876 |AR DT AR: Dead time \ Cc |cC 40 |182
4632 |>SWblo. |>Switching rization: blocked GI 101 32
4640|Q0 Clo. |Control-Clo Command CB-QO0 yes 101 (121
4641(Q0 Trp.|Control-Tri and CB-QO0 yes 101 (120
4642 |Q0 Ctr.|Control-C a CB-Q0 C 101 35
4822 |>MSP bl|>Block mo art protection yes |CG 168 56
4823 |>MSP em|>Motor protection emergency start|yes |[CG 168 51
4824 |MSP off protection is switched off CG 168 52
4825 |MSP blk protection is blocked CG|CG 168 53
4826 |MSP act rt protection is active CG 168 54
4827 |MSP tri otor start protection C 168 55
4828 [ >MSPRTI ermal Image yes |CG 168 57
4829 |MSP RTI|Th 1 Image is reset CG 168 50
5143 (>I2 blk|>Block unbalanced load protection yes 70 |126
5144 |>revPhR|>Reversed phase rotation yes |CG GI 70 125
Unbalanced load prot. is switched off CG GI 70 131
Unbalanced load protection is blocked CG GI 70 132
Unbalanced load protection is active CG GI 70 133
Fault detection neg. seqg. I (I2>) CG GI 70 1138
Fault detection neg. seqg. I (I2>) CG GI 70 150
neg. seq. I. (I2) prot.: Trip C BT| 70 |149
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Ctrl|Annun| IEC 60870 %
FNo. [Text Meaning dir. |Op|Ft|CA|GI|BT s
6757 [TrpI>>>|0/C protection I>>> phases trip CG GI|BT|23
6758 >I>>>bk|>inst. high set prot.: block stage I>>>|yes [CG GI
6801 [>SRT bk|>Block starting time monitoring yes 169
6811 SRT off|Starting time monitoring is off CG GI 169
6812 [SRT blk|Starting time monitoring is blocked CG GI| #|169
6813 |SRT act|Starting time monitoring is active GI 169
6821 SRT Trp|Trip by monitoring of starting time BT |169
6851 |>SUP bk|>Block trip circuit supervision 170
6852 [>TrpRel |>Trip circuit supervision: Trip relay GI 170
6853 |>CBaux |>Trip circuit supervision: CB aux. GI 170
6861 |SUP off|Trip circuit supervision off GI 170
6862 |SUP blk|Trip circuit supervision blocked GI 153
6863 |SUP act|Trip circuit supervision active GI 153
6864 | SUPnoBI |TC superv. blocked: BI not marshalled GI 170
6865 |CIR int|Trip circuit interrupted GI 170
Measured Values:
Compatible Mode
Type| Inf FNo.| Meaning Position in Telegram
P 144 602 Current in phase ] = 1
Extended Mode > 2
Type| Inf FNo. Meaning% Position in Telegram
134 125 601 Curr i ase IL1 [%] = 1
602 C‘rr@ phase IL2 [%] = 2
603 Cunke in phase IL3 [%] = 3
604 ﬁ?§‘§= 4
621 %] = 5
627 ] = 6
641 e power Pa [%] = 7
64 active power Pr [%] = 8
parent power S [%] = 9
ea = 10
Ier = 11
Sensitive earth current = 12
Maximum power factor cos phi = 13

R
&
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Annunciations 73J602 for PC, LC-display and binary inputs/outputs

O

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
M Measurand
I - can be marshalled to binary input
@) - can be marshalled to binary output (LED, signal/trip relaf’
FNo. |Text Meaning
_{
1|lnot all.|Not allocated I|0
3|>Ti.syn [>Time synchronization I|O
5|>LED r. |>Reset LED indicators I|10
11|[>Annu.l |[>User defined annunciation 1 I|0
12 [>Annu.2 |[>User defined annunciation 2 I|0
13[>Annu.3 |[>User defined annunciation 3 CG 1|0
14 [>Annu.4 |>User defined annunciation 4 CG I|0
16|>SysMMb [>Block. of monitoring dir. via -Tht |CG I|{o
52 |operat. |Any protection operative CG O
53|Res.FCB |[Reset frame count bit
54 |ResetKE |[Reset communication unit
56|Init.st |Initial start of process em
57|GI-end End of general interrog
58 |Time sy |Time synchronization K
60|LED res |LED Reset C
61 |Meas.Bl |Logging and measuring ctions blocked|CG )
63 |PCviaSy |PC operation via sy interface
75 For internal use on
76 For internal us 1
77 For internal ly
80|SigStdor |[For internal nly
81|SigBef. [For internal y
83|SigTest |[For internal_us nly
110[ANNlost |Annunciatio (buffer overflow) C
111 |[PCannLT |Annunciatio r PC lost C
112 [LSAanLT |Annuncia n r LSA lost
113 |TAGlost |Faultgtag, lo
115|ANNovfl |Fault ation buffer overflow C
129 |IECsStIN |IEC s invalid
159 |LSAdist tem interface) disrupted
162 |FailyT Current summation supervision |CG )
177 |BatFail Battery CG 0
203 |REC del ultjirecording data deleted C
235|RemBlk is blocked CG 0
236 |0fProfi rational fault of Port PROFIBUS CG 0
237|0f0 *rational fault of OLM Channel A CG 0
238 0f01m Operational fault of OLM Channel B CG @)
239 ClkSy POperational fault of clock syncr. CG I|O
244 Diff. time of clock synchronism
2064 | FQ1iRT Failure Thermo Box CG 0
284 |IL< IL< alarm CG 0
301|Sys.Flt |Fault in the power system Cc |C O
302 F%pLT Flt. event w. consecutive no. Cc |C 0
56| >mCLOSE |[>Manual close CG I|10
5|>ResMax |[Reset min/max of measured data CG I|0
iResMax |Int. reset min/max of measured data C @)
17 |ResMax Min/max of measured data has been reset|C @)
18 [>RemBlk |[Block remote CG I|10
501 |FT det General fault detection of device CG @)
511 |DEV.Trp |General trip of device C O
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FNo. |Text Meaning Op|Ft O
521(1IL1 Interrupted current: Phase L1(I/In) C
522 |1IL2 Interrupted current: Phase L2(I/In) C
523(IL3 Interrupted current: Phase L3(I/In) C
537 |IE= Switched off current IE I/In C
538 | IEE= Switched off current IEE I/In C
563 |CBA sup |CB alarm suppressed
601(IL1l= Current in phase IL1 [%] = M
602 |IL2= Current in phase IL2 [%] =
603 |IL3= Current in phase IL3 [%] =
604 | IE= IE[%]=
621 |VL1E= ULlE [%]=
627 | VE= UE[%]=
641 | Pa= Active power Pa [%] =
642 | Pr= Reactive power Pr [%] =
045|S= Apparent power S[%]= M
651 |IL1= Current in phase IL1 = M
652 |IL2= Current in phase IL2 = M
653 |IL3= Current in phase IL3 = M
654 | IE= Operational measurement: M
671 |VL1E= Voltage ULLE = M
677 |VE= Voltage UE= M
691 |P= Active power Pa = M
692 Q= Reactive power Pr = M
695 |S= Apparent power S= M
711 | Iea= Iea = M
712 | Iexr= Ier = M
713 | Iea= IEEw[$]LSA M
714 |Ier= IEEb[$]LSA M
830 | IEE= Sensitive eart Wr r M
834 | Pdmd= Interval mean @ of active power M
835 [QPdmd= Interval mean Vv e of reactive power M
836 | Sdmd= Interval mea a of apparent power M
837|MinIld= [Min interva k alue of I1 M
838 |MaxIld= [Max interv n value of Il M
839 |MinI2d= [Min interv n value of I2 M
840 |MaxI2d= |[Max inte 1 an value of I2 M
841 |MinI3d= |Min igtegvaljmean value of I3 M
842 |MaxI3d= [Max i mean value of I3 M
845 |MinPd= Min mean value of active power| M
846 |MaxPd= M mean value of active power| M
847 [MinQd= i mean value of react. power| M
848 [MaxQd= mean value of react. power| M
849 |MinSd= mean value of app. power M
850 mean value of app. power M
851 current phase L1 M
852 current phase L1 M
853 current phase L2 M
854 current phase L2 M
855 Minimum current phase L3 M
856 Maximum current phase L3 M
859 Minimum voltage VI1E M
860 Maximum voltage VI1E M
872 Minimum displacement voltage M
873 Maximum displacement voltage M
76 Minimum active power P M
7 Maximum active power P M
878 Minimum reactive power Q M
79 Maximum reactive power Q M
880 Minimum apparent power S M
881 Maximum apparent power S M
884 Maximum power factor cos phi M
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FNo. |Text Meaning Op|Ft|I|O
885 |MinPF= Minimum power factor cos phi M

891 |Wp pos= |[Actual positive active power M

892 |Wp neg= |[Actual negative active power M

901 |CosPhi= [Power factor cos phi M

921 |Wg= Reactive energy Wq M

927 |Wg neg= |Reactive Energy Wg negative = M

951 | TmpAmb= |[Operat. meas. ambient temperature

963 |ILldmd= |[long-term average of current L1 M

964 |IL2dmd= |[long-term average of current L2 M

965 |IL3dmd= |[long-term average of current L3 M

1080 [ ThRTD1= |RTD sensor 1 temperature M

1081 | ThRTD2= |RTD sensor 2 temperature M

1082 [ThRTD3= |RTD sensor 3 temperature M

1083 [ThRTD4= |RTD sensor 4 temperature M

1084 [ThRTD5= |RTD sensor 5 temperature M

1085 |ThRTD6= |RTD sensor 6 temperature M

1086 |ThRTD1= |RTD sensor 1 temperature M

1087 [ThRTD2= |RTD sensor 2 temperature M

1088 |ThRTD3= |RTD sensor 3 temperature M

1089 ThRTD4= |RTD sensor 4 temperature M

1090 [ThRTD5= |RTD sensor 5 temperature M

1091 [ThRTD6= |RTD sensor 6 temperature M

1157 (>CBclo >Circuit breaker closed CG I|O
1174 [CBtest Circuit breaker test in Jprog¥ess CG 0
1185 |CBtpTST |Circuit breaker test: TripW8pole CG 0
1188 |CBTwWAR Circuit breaker test: THip w. reclosure|CG )
1201 |>UE bl >Block UE stage of sénsitiwe E/F prot. |CG I|{o
1215|FD UE Earth flt. det. by digplacement voltage|CG|CG )
1217 |Trip UE |Trip by displacgment wodtage stage Cc |C O
1276 |EFfor Earth fault (igol./comp.) forward dir. |CG|C 0
1277 |EFrev Earth fault (isélfd/comp.) reverse dir. |CG|C @)
1278 |EFundef [Earth fault (TsolWicomp.) undef. dir. CG|C 0
1403 |>BF blo |>Block breakex fail protection CG I|{o
1431 (>BF St >ext. start/fbyeaker failure protection |CG I|0
1451 |BF off Breaker fail protection is switched off|CG

1452 |BF bloc |Breaker fi@@11ure protection is blocked CG

1453 BF act Breaker failure protection is active CG

1456 |BF fltI |Breakeryhfaddf(int): fault detection CG|CG @)
1457 |BF fltE |Breaker (ext): fault detection CG|CG @)
1471 |BF Trip |Trhpy by breaker failure protection CG )
1501|>0/L on [>Switch ®n thermal overload protection |CG I|0
1502 |>0/Loff [>Switchoff thermal overload protection|CG I|o
1503|>0/Lblk [>Block thermal overload protection CG I|0
1511|0/L off |Themmal overload prot. is switched off |CG 0
1512|0/L blkl [Thermal overload protection is blocked |CG 0
1513|0/L%ct W Thermal overload protection is active CG 0
1514 | StATE Failure temperature input CG 0
1516 |0/ L w@rn PThermal overload prot.: Thermal warning|CG|[CG @)
1518 |O41LLp/ W |Thermal overload prot.: Pick-up CG|CG @)
1521 (0/TTep |[Thermal overload protection trip C 0
1530 | THETA = |Operating temperature = M

1531|t Trp = [O/L: estimated time to trip in sec M

1532t Jrp = [0/L: estimated time to trip in min M

4533t rel = [0/L: estimated time to release closing M

1584t rel = [0/L: estimated time to release closing M

01 | >0/Cpon [>Switch on O/C protection phase CG I|0
W/ 02|>0/Cpof [>Switch off O/C protection phase CG I|0
1704 |>0/Cpbk [>Block overcurrent protection phases CG I|0
1711|>0/Ceon [>Switch on overcurrent protection earth|CG I|0
1712|>0/Ceof [>Switch off overcurrent protec. earth CG I|10
1714|>0/Cebk [>Block overcurrent protection earth CG I|0
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1721 |>I>>blk |>Overcurrent protection:block stage I>>|CG I|10
1722 |>I> blk |[>Overcurrent protection:block stage I> |CG I|0
1723 |>Ip blk [>Overcurrent protection:block stage Ip |CG I|0
1724 |>IE>>bk |>Overcurrent protec.: block stage IE>> |CG I|10
1725|>IE> bk [>Overcurrent protection:block stage IE>|CG I|0
1726 |>IEp bk [>Overcurrent protection:block stage IEp|CG I|0
1727|>C/0 >C/0 of overcurrent fault detec. level
1751|0/Cpoff |[Overcurrent prot. phase is switched off
1752|0/Cpblk |[Overcurrent prot. phase is blocked
1753|0/Cpact |[Overcurrent prot. phase is active 0
1756|0/Ceoff [0O/C protection earth is switched off 0
1757|0/Ceblk [0O/C protection earth is blocked 0
1758 |0/Ceact |[0O/C protection earth is active 0
1762|0/C L1 0/C fault detection phase L1 0
1763|0/C L2 0/C fault detection phase 12 0
1764|0/C L3 0/C fault detection phase L3 CG 0
1765|0/C E 0/C fault detection earth CG 0
1771|FD L1 0/C fault detection L1 only C
1772 |FD L1E 0/C fault detection L1-E C
1773 |FD L2 0/C fault detection L2 onl C
1774 |FD L2E 0/C fault detection L2-E C
1775|FD L12 0/C fault detection L1- C
1776 |FD L12E [0O/C fault detection L1 C
1777|FD L3 0/C fault detection L3 y C
1778 |FD L3E 0/C fault detection L C
1779|FD L13 0/C fault detection L1 C
1780 |FD L13E [0O/C fault detection E C
1781 |FD L23 0/C fault detectio C
1782 |FD L23E [0/C fault C 3-E C
1783 |FD L123 [0/C fault ¢ L1-1L2-L3 C
1784 [FDL123E [O/C fault L1-L2-L3-E C
1785|FD E 0/C fault E only Cc |C
1800 |FD I>> 0/C fault d stage I>> CG 0
1805 |Trp I>> |[0O/C protec phase trip C 0
1810|FD I> 0/C fault ion stage I> CG 0
1815(Trip I> [0O/C prot I> phase trip C 0
1820 |FD 1Ip 0/C figulg degection Ip CG o)
1825|Trip Ip |0/C p n Ip phase trip C o]
1831 (FD IE>> |[0O/C u detection IE>> earth CG 0
1833 |TrpIE>> (O pretection IE>> earth trip C )
1834 |FD IE> ON detection IE> earth CG )
1836 |Trp IE> ection IE> earth trip C 0
1837 |FD IEp C ult detection IEp earth CG )
1839 |Trp IEp rotection IEp earth trip C O
1850 |FD dyn prot. dynamic parameters active CG )
1923 |Ds t of DiskEM CG I|o
2701 |> : Switch on auto-reclose function CG I|0
2702 f Switch off auto-reclose function CG I|0
2732 St >AR: Start external CG|CG|I|O
2733 |> >AR: External Blocking of Start CG|CG|I|O
2734 |>AR 1 |>AR: External Blocking of reclosure CG|CG|I|O
2736 |AR act. |AR: Auto reclosure is active CG 0
2781 Aé off AR: Auto-reclose is switched off CG )
801 |AR i pg |[AR: Auto-reclose in progress CG O
51|AR ClCm |AR: Close command from auto-reclose CG )
AR dTrp |AR: Definitive trip CG O
872 |AR Strt |AR: Start CG 0
73|AR blSt |AR: blocked CG 0
2874 |AR blCl |AR: Reclosure blocked CG O
2875|AR b1lMC |AR: Blocked by manual close CG 0
2876 |AR DT AR: Dead time Cc |C o]
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4601 |>CBPcld CG I|10
4602 | >CBPopd CG I|{o
4632 |>SWblo. |>Switching authorization: blocked CG I|0
4640|Q0 Clo. |Control-Close-Command CB-QO C 0
4641|100 Trp. |[Control-Trip-Command CB-QO C ) P
4642 |Q0 Ctr. |Control-Command CB-QO
4684 |sw.a.rm |Switching authorization:remote
4822 |>MSP bl |>Block motor start protection C
4823 |>MSP em |>Motor start protection emergency start
4824 |MSP off |Motor start protection is switched off 0
4825|MSP blk |Motor start protection is blocked 0
4826 |MSP act |Motor start protection is active 0
4827 |MSP tri |Trip by motor start protection O
4828 | >MSPRTI |[Reset Thermal Image 0
4829 |MSP RTI |Thermal Image resetted o
4830 | ThetaW Warn Theta I|o
5143|>I2 blk |>Block unbalanced load protection CG I10
5144 |>revPhR |>Reversed phase rotation CG I|O
5151|1I2 off Unbalanced load prot. is swi CG 6]
5152 |12 blk Unbalanced load protection 1 ed CG @)
5153|I2 act Unbalanced load protection i ive CG 0
5159 |FD I2>> |Unbalanced load: Fault d 2>> CG )
5165|FD I2> Fault detection neg. segq. CG )
5170 |Txrp I2 neg. seq. I. (I2) prot.% C O
6757 | TrpI>>> |0/C protection I>>> phase P CG 0
6758 |>I>>>bk [>inst. high set prot.: ock stage I>>>|CG I|0
6801 >SRT bk [>Block starting tim 1®oring CG I|O
6811 |SRT off |[Starting time monit off CG )
6812 |SRT blk [Starting time or blocked CG )
6813 |SRT act |[Starting time oring active CG 0
6821 |SRT Trp |[Trip by monito of starting time CG|C 0
6851 >SUP bk [>Blocking tri 1¥euit supervision CG I|{O
6852 [>TrpRel [>Trip circuiihgﬁhsrvision: Trip relay CG I|{o
6853 | >CBRaux >Trip circui rvision: CB aux. CG I|0
6861 [SUP off |[Trip circui ervision off CG )
6862 |SUP blk |[Trip cir t ervision blocked CG 0
6863 |SUP act |Trip @ircuit jsupervision active CG )
6864 [ SUPnoBI ocked: BI not marshalled CG )
6865 |CIR int it interrupted CG O
8001 |FailRTD collective declaration CG )
8005 |FaiRTD1 1 failure CG O
8006 | TpRTD1w 1 trip temperature level 1 CG )
8007 | TpRTDla 1 trip temperature level 2 CG o)
8010 |FaiRTD2 2 failure CG O
8011 sensor 2 trip temperature level 1 CG )
8012 sensor 2 trip temperature level 2 CG )
8015 sensor 3 failure CG O
8016 sensor 3 trip temperature level 1 CG )
8017 sensor 3 trip temperature level 2 CG o)
8020 sensor 4 failure CG O
8021 sensor 4 trip temperature level 1 CG )
8022 |TpRTD4a |[RTD sensor 4 trip temperature level 2 CG )
8025 |FaiRTD5 [RTD sensor 5 failure CG O

26 |TpRTD5w |RTD sensor 5 trip temperature level 1 CG 0
8027 | TpRTD5a |[RTD sensor 5 trip temperature level 2 CG o)
FaiRTD6 [RTD sensor 6 failure CG O

31| TpRTD6w |RTD sensor 6 trip temperature level 1 CG )
32 |TpRTD6a |RTD sensor 6 trip temperature level 2 CG )
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Reference Table for Functional Parameters 7S5J602 O
PARAME. - PARAMETER SETTINGS ( ,
00 CONF. - SCOPE OF FUNCTIONS
000/Cpch Characteristic of O/C protection P
def TIME Definite time

[ ]
IEC inv. [ ] Inverse time
ANSI inv [ ] ANSI inv
IEC O/C [ ] IEC O/C
ANSI O/C [ ] ANSI O/C
nonEXIST [ ] Non-existent
000/Cech Characteristics for 0O/C eaxt
def TIME [ ] Definite time
IEC inv. [ ] Inverse time
ANSI inv [ ] ANSI inv
IEC O/C [ ] IEC O/C
ANSI O/C [ ] ANSI 0O/C
nonEXIST [ ] Non-existent
00 O/Cdy Temporary pick alue change over (0/C-st.)
nonEXIST [ ] Non-exist
EXIST [ ] Existent
00 DirsSE Directi &mination for sensitive earth
nonEXIST [ ] Non-exis t
EXIST [ ] Exist
00 UNB.L a load protection
nonEXIST [ ] existent
EXIST [ tent
00 O/L rmal overload protection
nonEXIST ] n-existent
pre LOAD th memory
no prelD ithout memory
2
00 STRT Monitoring of starting time
nonEXIST [ ] Non—-existent
EXIST \ [ ] Existent
00 AR Internal auto-reclose function
nonEXIST [ ] Non—-existent
EXI [ ] Existent
0 Breaker fail protection
n ST [ ] Non—-existent
X [ ] Existent
IRsup Trip circuit supervision
OonEXIST [ ] Non—-existent
with 2BI [ ] No resist., 2 BI
bypass-R [ ] bypass resistor,1l BI
00 IL< Undercurrent monitoring
nonEXIST [ ] Non—-existent
EXIST [ ] Existent
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OOMotPro
nonkEXIST
EXIST

00 BUS
MODBUS
PROFIBUS

OORTDBOX
nonkEXIST
EXIST

00Tunit
°C
°F

Motor start protection
[ ] Non-existent
[ ] Existent

C)O

-
>

Modbus or Profibus?
[ ] Modbus
Profibus

—
f—

Thermo Box
[ ] Non-existent
Existent

—
f—

Temperature Unit
[] °C
[ ] °F

01 POWER SYST.DAT - POWER SYSTEM DATA

01 FREQ
50 Hz
60 Hz

01 InPRI
min. 10
max. 50000

01 InSEC
1A
5A

01Ie/Iph
min. 0.010
max. 5.000

0lIee/Ip
min. 0.003
max. 1.500

O1IEESEC

min. 0L10
max

01

m 0
x. 9125

O
RN

o

Rated system fre Q
[ ] £fN 50 Hz
[ fN 60 Hz

Primary ra rent

_° \

Secondar ated current

[ ] 1A

[ 5A
ing factor
&hing factor Iee/Iph for earth current

f—

[—

Ie/Iph for earth current

T nom. current IEEp, sec

C
1A
5A

[ —

Nominal VT voltage, primary
kv

Nominal VT voltage, secondary
\Y
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01 PQinv
OFF
ON

01 CB I>
min.
max.
01l Im
min.
max.
01 Ia
min.
max.
01 tStUp
min.
max.
01 ThRes
YES
NO

01 T-TRP
min.
max.
01 T-CL
min.
max.

O1TINTER
15min
30min
60min

01CYCLE
min.
max.

01START
min.

O1IMINUTE
min

Tdyn
min.
max.

0.01
32.00

0.01
60.00

Reverse power direction
off
on

OO

Nominal current of motor in relation gb Tr.C.

Startup current in relatio@Xminal current

s N

Threshold circuit breaker closed
I/In

Maximum startup time

Reset thermal im
yes
no

nvstartup

Minimum t and duration

S \
Maximum &se command duration
s

valltime for average measurements
[ IN
[ 0 N
[ N

cle for automatic drag indicator reset

Start of automatic drag indicator reset
D

Minute of day for autom. drag indicator reset
min

0.1
10000.0

0/C protection for phase faults
on
off

Duration of temporary pick-up value c/o
s
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10 I>>> Pick-up value of the high inst. stage I>>>
min. 0.3 I/In
max. 12.5/« _—

10I>>>dy Pick-up val. of high ins. stage I>>> (@
min. 0.3 I/In
max. 12.5/« _—

10 I>> Pick-up value of high-set stage I>> 04
min. 0.1 I/In

10

10

10

10

10

10

10

10

max. 25.0/« _—

I>>dy Pick-up value of high-set ‘-g~$>> (dyn)
min. 0.1 I/In

max. 25.0/« _—

TI>> Trip time delay of hig et)'stage I>>
min. 0.00 s

max. 60.00 —_—

> Pick-up value of current stage I>
min. 0.1 I/In

max. 25.0/e _—

I>dy Pick-up va O/C stage I> (dyn)
min. 0.1 I/In

max. 25.0/ _— \

TI> Trip tim&lay of overcurrent stage I>

REPph ‘ rement repetition

min. 0.00 s
max. 60.00 _—

inverse [ mal inverse

short in ry inverse

extr.inv /'S [ Extremely inverse
i long inverse

RI
Never

NO [

YES [ ]

CHAph @ acteristic of the 0/C stage Ip
] r

[ —

Characteristic of the 0/C stage Ip
Inverse

Short inverse

Long inverse

Moderately inverse

Very inverse

Extremely inverse

Definite inverse

I-squared-t

Sy S T O ST B S S g

Never
Tp Trip time delay inverse time O/C stage Ip
min. 0.05 s
max. 3.20 E—
D Delayfactor of inverse phase-current protec.
min. 0.5 s
max. 15.0 E—
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10 Ip Pick-up value inverse time O/C stage Ip
min. 0.1 I/In
max. 4.0 —_—

10 Ip dy Pick-up value inverse time O/C stage ]@/n)
min. 0.1 I/In

max. 4.0 E—

10 DOPh Drop-out for phase ¢

Immediat [ ] Immediately
DskEm [ ] Disk Emulation

10CALCph RMS format for inverse tim%\zrotection

noHARMON [ ] Without harmonics
HARMONIC [ ] With harmonics
10M.CLph Manual close 0
I>>undel [ ] I>> undelayed
I>undela [ ] I> undelayed
Ip undel [ ] Ip undelayed
INEFFECT [ ] Ineffective

11 O0/C EARTH - O/C PROTECTION EART

11 0o/C e 0/C protegtion®for earth faults
ON [ ] on
OFF [ ] off

11 IE>> Pick ue of the high-set stage IE>>
min. 0.05

max. 25.00/e —
111E>>dy

i
min. 0.05 n
max. 25.00/e

11 TIE>> rip time delay of the high-set stage IE>>
min. 0.00 4 s
max. 60.00 \
11 IE> K Pick-up value of the overcurrent stage IE>
min. O. I/In
0

up value of high-set E/F stage IE>> (dyn)

max. i:::s  —
Pick-up value of def. time E/F stage IE> (dyn)
i 05 I/In
00/ —n
Trip time delay of the overcurrent stage IE>
0.00 s
60.00 —
Measurement repetition
[ ] no
[ ] yes
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11

11

11

11

11

CHA e
inverse
short in
extr.inv
long inv
RI

RD

never

CHA e
inverse
short in
long inv
mode inv
very inv
extr inv
def inv
IsgaredT
never

TEp
min. O.
max. 3.20

DE
min. 0.5
max. 15.0

IEp
min. 0.05
max. 4.00

11IEpdy

min. 0.05
max. 4.00

30DOEC

Immediat
DskEm

11CALC e

11

noHARMON

IE>>unde
IE>
IE

I e R R R B o
[ STy ST TR ST W)

el e e R B B W W}
S B ST T S S I W Q)

[

[

O

HARMONI ®
M.CLe

[ —

—
[ iy WY

Characteristic of the 0/C stage IEp
Normal inverse

Very inverse O
Extremely inverse

long inverse

RT

RD
Never
L 4

Characteristic of the 0/C stag

Inverse
Short inverse

Long inverse
Moderately inverse
Very inverse
Extremely inverse
Definite inverse
I-squared-t

Never

Trip time delay 1 time O/C stage IEp
s

Delayfacto verse earth-current protec.
Pick-up &e inverse time O/C stage IEp

I/In @

up value inverse t. E/F stage IEp (dyn)

-out for earth current
ediately
sk Emulation

RMS format for inverse time O/C protection
Without harmonics
With harmonics

Manual close
IE>> undelayed
Ie> undelayed
IEp undelayed
Ineffective

SIV E - EARTH FAULT IN COMPENSATED/ISOLATED NETWORKS

30XMZ EE

L 4

ON
OFF

High-sensitivity earth fault protection
on
off

ALRMonly [ Alarm only
30IEE>> IEE>> stage of high-sensitivity E/F prot.
0.003 I/In
1.500/0 ——

S vy
&
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30IEE>>d Pick-up value of high-set stage IEE>> (dy
min. 0.003 I/In
max. 1.500/e0 ——
30TIEE>> Delay time T-IEE>> of the IEE>> stageo
min. 0.00 s
max. 60.00 —_—
30IEE> IEE> stage of high-sensitivity E/F prgE.
min. 0.003 I/In
max. 1.500/e0 ——
30IEE>dy Pick-up value of 0O/C stage dyn)
min. 0.003 I/In
max. 1.500/e0 ——
30TIEE> Delay time T-IEE> of t IEE> stage
min. 0.00 s
max. 60.00 —_—
30REPee Measurement repe nvfor E/F pickup
NO [ ] no
YES [ 1 yes
30CHAee Characteri i the 0/C stage IEEp (ANSI)

Normal inv

Very inve

Extreme i se
long inv e

inverse
short in
extr.inv
long inv
RI

RD

never

30TIEEp time delay inverse time O/C stage IEEp
min. 0.05 \

0
max. 3.20
30KNL.EE aracteristic of the 0/C stage IEEp
inverse nverse
short in /'S [ Short inverse
long inv Long inverse

mode inv -- Moderately inverse
very 1

RI
RD

— e e
[ S Ty ST TR (S )

Very inverse

[ ]
[ ]
extr in [ ] Extremely inverse
def 1 [ ] Definite inverse
IsgaredT [ ] I-squared-t
nev [ ] Never
3 E Delayfactor of inverse earth-current protec.
5 s

Pick-up value inverse time O/C stage IEEp

in. 0.003 I/In

max. 1.400 E—

3OIEEpdy Pick-up value inverse time O/C stage IEEp dyn.
min. 0.003 I/In
max. 1.400 E—
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30DOsEc Drop-out for sensitive earth current
Immediat [ ] Immediately
DskEm [ ] Disk Emulation

30CALCee RMS format for inverse time O/C protec@
noHARMON [ ] Without harmonics
HARMONIC [ ] With harmonics

30M.CLee Manual close ¢
IE>>unde [ ] IE>> undelayed
IE>undel [ ] Ie> undelayed
IEp unde [ ] IEp undelayed
INEFFECT [ ] Ineffective

30 DIR E SENSITIV - DIRECTION OF SENSITIVE EART

30DIEE>> Dir. IEE>> stage of  hig ensit. E/F prot.
forwds. [ ] Forwards
reverse [ ] Reverse
non-dir. [ ] Non-direction

30DIEE> Dir. IEE> stag high-sensit. E/F prot.
forwds. [ ] Forwards
reverse [ ] Reverse
non-dir. [ ] Non-direc na

30DIRMOD Measurem&mode for direc. determination
COS PHI [ ] Cos p
SIN PHI [ ] Sin_phi

PHICOR @ ction angle for direc. determination
min. -45.0 deg
max. 45.0 ———j--?

30IEEDIR ating direction of the IEE>/IEEp stage
min. 0.003 n

max

. 1.200
i @
30TDirSt
min.
max. I,‘-' _—
30CTErIl
min. 0L00
max .
30
m .0
x.95.0
I2

T

1
60

0.003
1.600

n.
max.

&)CTErFZ
min.

0.0
max. 5.0

Drop-off delay for dir. stabilization

s

Second. current Il for max error angle of CT
I/In

Error angle of C.T. at Il

deg

Second. current I2 for max error angle of CT
I/In

Error angle of C.T. at I2

deg
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30 VE> STAGE - DISPLACEMENT VOLTAGE PROTECTION VE>
30 Ue> Displacement voltage level Ue> O
min. 0.02 Un
max. 1.05 —_—
30TVeADl Delay time for annunciation of VE>
min. 0.04 S e

max. 320.00/e

30 TUe> Delay time T-UE of the UE> ta@
min. 0.10 S

max. 40000.00/e @
24 UNBAL LOAD - UNBALANCED LOAD PROTECTION 6

24 UNB.L State of the unbala d load protection
ON [ ] on
OFF [ ] off

24 12> Pick-up value g. seq. I low-set stage I2>
min. 8 3
max. 80 —_—

24 TI2> Trip de xneg. seq. I low-set stage TI2>
min. 0.00 s
max. 60.00 e

24 12>> u lue for high current stage

min. 8

24 TI2>> time delay for high current stage
min. 0.00
max. 60.00
\—IERMAL OVERLOAD PROTECTION

27 THERM OVERLOK
27 O/L \ State of thermal overload protection
ON [ 1 on
OFF [ ] off

27 k K-factor for thermal overload protection

i 0,40
. 2.00 —_—

T-CON Time constant for thermal overload protection

1.0 min
999.9 —
37 f-1co Multiplier of time constant at standstill
min. 1.00
max. 10.00 _—
27 ©-ALM Thermal warning stage
min. 50 %
max. 99 E—
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27 tL Time-setting for I-squared-t overload sta
min. 1.0 s
max. 120.0 —_—
27 IL Pick-up value for I-squared-t overload@e
min. 0.4 I/In
max. 4.0 —_—
27 Tnc Temperature at nominal current (°C) ¢
min. 40 °C
max. 200 —_—
27 Tnc Temperature at nominal cur ‘-~§‘F)
min. 104 °F
max. 392 _ :
28 START TIME SUP - STARTING-TIME SUPERVISIO
28 STRT Supervision of s i time
ON [ ] on
OFF [ ] off
28 Ia> Base value of permiss. start-up curr.
min. 0.4 I/In
max. 20.0 Em—
28I> blk Block of% I>/Ip stages during start-up
NO [ ] no
YES [ 1 yes
29 MEAS. VAL.SUP. - MEA LUE SUPERVISION
29SUM. Th ation threshold for current supervision
min. 0.05 n
max. 2.00/e
1 4 . .
29SUM. Fa Factor for current summation supervision
min. 0.10
max. 0. E—
34 AR - A — OSE FUNCTION

gﬁ AR

min.
max.

T1
0.05

1800.00

34 Auto-reclose function
O [ 1 on
F [ 1 off

Number of shots

Dead time for 1lst shot
s

272
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34

34

34

34

34

34

AR T2

min. 0.05
max. 1800.00
AR T3

min. 0.05
max. 1800.00
AR T4

min. 0.05
max. 1800.00
T-REC

min. 0.05
max. 320.00
T-LOC

min. 0.05
max. 320.00
T-BLM

min. 0.50
max. 320.00

Dead time for 2nd shot
S O

Dead time for 3rd shot

Dead time for 4th to 9th shot 04

S

Reclaim time after success%

S

Lock-out time after un sful AR

S

cC

Blocking duratio h¥manual close

36 B/F - BREAKER-FAILURE

36B/F

OFF
ON

36T-B/F

0.06
60.00/

min.
max.

36B/F-AC

OFF
ON

L

37

CBCONTROL @

37CB-Ctr

ON
OFF

S
PROTECTIO\§

Circuit %ker failure protection
off

on

oy

time T-B/F

aﬁysis of auxiliary contacts for B/F
f

n

UIT BREAKER CONTROLLING

Circuit breaker controlling
on
off

[ ]
(]

NUNC.

— ANNUNCIATION DELAY TIMES

Delay time for 1lst user defined annunciation

Delay time for 2nd user defined annunciation
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38T-Anc3
min. 0.00
max. 10.00/e

38T-Anc4
min. 0.00
max. 10.00/e

Delay time for 3rd user defined annunciato
S

Delay time for 4th user defined annunc@n
S

4

39CIRsup
ON
OFF

on

39CIRsup - TRIP CIRCUIT SUPERVISION %
Trip circuit supervision &

off

40 TIL<
OFF
ON

40 TI<
min. 0.10
max. 4.00

40 tIL<
min. 0.0

max. 320.0 e

40 IL< MON - UNDERCURRENT MONITORING
Undercurrent monm

43MotPro - MOTOR START

43MotPro
OFF
ON
@
43Tequal
min.

43nw
min. 1
max

43°7e—n

s @
PQON
@ r start protection
[
0.0 \
max. 60\

off

on

Limit for rrent monitoring
I/In

Delay ti&or undercurrent monitoring

Temperature equalization time

min

Maximum permissible number of warm-starts

Difference betw. no. of cold and warm-starts

Factor for tau during standstill

Factor for tau during operation
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43TMotB1
min. 0.2
max. 120.0

Minimum blocking time for motor protecti
min

O

50RTDBox - RTD Box

O

50RTD1Ty Thermobox probe 1 type ¢
Pt100 [ ] Pt1l00
nonEXIST [ ] Non-existent %
Ni120 [ ] Nil120
Ni100 [ ] Ni100
50RTD1Lo Location of thermobox pr b@
0il [ ] Oil
Ambient [ ] Ambient
Winding [ ] Winding
Bearing [ ] Bearing
Other [ ] Other
50 RTDl1w Warning levelgof obox probe 1 (°C)
min. -50 °C @
max. 250/e  —
50 RTD1lw Warning of“thermobox probe 1 (°F)
min. -58 °F
max. 482/« _ &
50 RTDla Alarm elvof thermobox probe 1 (°C)
min. -50 °C
max. 250/e  —
50 RTDla m level of thermobox probe 1 (°F)
min. -58 CF
max. 482/
S50RTD2Ty ermobox probe 2 type
nonEXIST on-existent
Pt100 /'S [ Pt100
Nil1l20 Nil20
Ni100 \\[ ] Ni100
50RTD2Lo \ Location of thermobox probe 2
0il [ ] Oil
Ambie [ ] Ambient
Windd [ ] Winding
Be [ ] Bearing
t [ ] Other
Warning level of thermobox probe 2 (°C)
-50 °C
250/ —
50 RTD2w Warning level of thermobox probe 2 (°F)
P min. -58 °F
max. 482/ —
50 RTD2a Alarm level of thermobox probe 2 (°C)
min. -50 °C
max. 250/ _—
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50 RTD2a
min. -58

max. 482/« _

S50RTD3Ty
nonkEXIST
Pt100
Nil20
NilOO

—

50RTD3Lo
0il
Ambient
Winding
Bearing
Other

— e

50 RTD3w
min. =50

max. 250/e  —

50 RTD3w
min. -58

max. 482/ _

50 RTD3a
min. =50

max. 250/e  —

50 RTD3a
min. -58

max. 482/« _

obox probe 4 type
] istent
P

S50RTD4Ty
nonkEXIST
Pt100
Nil20
NilOO

— e

50RTD4Lo

- L 4
0il
Ambient \
Winding
Bearing\ [

Other [

]

]
]
]
]

50 RTD
mi

50 RTD4a

min. -50
¢ max. 250/e _—
50 RTD4a

min. -58

max. 482/ _—

Alarm level of thermobox probe 2 (°F) O
°F

Thermobox probe 3 type 0
Non-existent

Pt100
Nil20
NilOO

Location of thermobox probe %
0il

Ambient
Winding

Bearing @
Other Q
Warning level of the robe 3 (°C)

C

Warning level f@@box probe 3 (°F)
°F

Alarm lev& rmobox probe 3 (°C)
°C
Alarm@&of thermobox probe 3 (°F)

F

n
0
00

Location of thermobox probe 4

0il

Ambient

Winding

Bearing

Other

Warning level of thermobox probe 4 (°C)

C

Warning level of thermobox probe 4 (°F)
°F

Alarm level of thermobox probe 4 (°C)
°C

Alarm level of thermobox probe 4 (°F)
°F
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S50RTD5Ty
nonkEXIST
Pt100
Nil20
NilOO

50RTD5Lo
0il
Ambient
Winding
Bearing
Other

50 RTDSw
min. =50

max. 250/

50 RTDSw
min. -58

max. 482/«

50 RTD5a
min. =50

max. 250/

50 RTD5a
min. -58

max. 482/«

S50RTD6TY
nonkEXIST
Pt100
Nil20
NilOO

50RTD6LO
0il
Ambient
Winding
Bearing
Other

Warning level of th@ probe 5
°F

Thermobox probe 5 type

Non-existent

Pt100

Nil20

Nil00

Location of thermobox probe 5

0il P
Ambient

Winding

Bearing %
Other \
Warning level of thermobm@ 5 (°C)
°C

(

“F)

—
[ S S )

— e
[ S Iy W ST

Alarm level o t@ox probe 5 (°C)
°C

Alarm le& ermobox probe 5 (°F)
°F

Therm obe 6 type
[ ] Non-e&xi t
[ 0
[ 0
[ 0

ation of thermobox probe 6

ient
inding
Bearing
Other

50 RTDo6w K\ Warning level of thermobox probe 6 (°C)
min. -5 °C
max. i:::i

Warning level of thermobox probe 6 (°F)
°F

Alarm level of thermobox probe 6 (°C)
°C

50 RTD6a Alarm level of thermobox probe 6 (°F)
P min. -58 °F
max. 482/e _—
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60 MARSH - MARSHALLING

Reference Table for Configuration Parameters 735J602 O

61 MARSH BIN.INP - MARSHALLING BINARY INPUTS

61 MARSH BI 1 - MARSHALLING OF BINARY INPUT 1 Pu
61BI1 1 BINARY INPUT 1 1st FUNCT
61BI1 2 BINARY INPUT 1 2nd FUN N
61BI1 3 BINARY INPUT lé CTION
61BI1 4 BINARY P h FUNCTION
61BI1 5 BIN 1 5th FUNCTION
61BI1 6 INPUT 1 6th FUNCTION
61BI1 7 Q BINARY INPUT 1 7th FUNCTION
61BI1 8 % BINARY INPUT 1 8th FUNCTION
61BI1 i! BINARY INPUT 1 9th FUNCTION
61B11 1 BINARY INPUT 1 10th FUNCTION

1 MARSH BI 2 - MARSHALLING OF BINARY INPUT 2

61BI2 1 BINARY INPUT 2 1st FUNCTION

61BI2 2 BINARY INPUT 2 2nd FUNCTION
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61BI2 3 BINARY INPUT 2 3rd FUNCTION O
61BI2 4 BINARY INPUT 2 4th FUNCTION 0
61BI2 5 BINARY INPUT 2 5th FUNCTION ¢

61BI2 6 BINARY INPUT 2 6th F

61BI2 7 BINARY INPUT 2 7 FUNCTION

61BI2 8 BINARY INP h FUNCTION

61BI2 9 BIN T 2 9th FUNCTION

61BI2 10

B&W’ INPUT 2 10th FUNCTION

61 MARSH BI 3 - M&ZING OF BINARY INPUT 3

61BI3 1
N4
61BI3 2 \

BINARY INPUT 3 1lst FUNCTION

BINARY INPUT 3 2nd FUNCTION

S

BINARY INPUT 3 3rd FUNCTION

N

BINARY INPUT 3 4th FUNCTION

%61313 5

BINARY INPUT 3 5th FUNCTION

¢ 61BI3 6

BINARY INPUT 3 6th FUNCTION
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61BI3 7 BINARY INPUT 3 7th FUNCTION O
61BI3 8 BINARY INPUT 3 8th FUNCTION 0
61BI3 9 BINARY INPUT 3 9th FUNCTION ¢

61BI3 10 BINARY INPUT 3 10th E N

63 MARSH LED IND - MARSHALLING LED

63 MARSH LED 1 - MARSHALLING OF

INDICATORS

LED

CATOR 1
63LED1 1 LED 1 1 ) ION
63LED1 2 2ndy CONDITION

P

63LED1 3 % 3rd CONDITION

63LED1 4 \2 LED 1 4th CONDITION

63LED1 5 a LED 1 5th CONDITION

2

63LE & LED 1 6th CONDITION

LED 1 7th CONDITION

®LED1 8 LED 1 8th CONDITION
63LEDL 9 LED 1 9th CONDITION
63LED110 LED 1 10th CONDITION
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63LED112 LED 1 12th CONDITION

63LED111 LED 1 11th CONDITION O

63LED113 LED 1 13th CONDITION ¢
63LED114 LED 1 14th CONDITION
63LED115 LED 1 15th CONDITION
63LED116 LED 1 leéth ION
63LED117 LED CONDITION

63LED118 L&lSth CONDITION
63LED119 Q LED 1 19th CONDITION

63LED120 LED 1 20th CONDITION

L 4

63 MARK&Q - MARSHALLING OF LED INDICATOR 2
2 LED

63!0 2 1lst CONDITION
\@Dz 2 LED 2 2nd CONDITION

%63LED2 3 LED 2 3rd CONDITION

L 4

63LED2 4 LED 2 4th CONDITION
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6

6

6

6

6

6

6

6

6

6

6

6

&

¢ 6

1S

3LED2 5 LED 2 5th CONDITION
3LED2 6 LED 2 6th CONDITION
3LED2 7 LED 2 7th CONDITION ¢
3LED2 8 LED 2 8th CONDITION
3LED2 9 LED 2 9th CONDIT
3LED210 LED 2 10th ON
3LED211 LED CONDITION
3LED212 LE&12th CONDITION
3LED213 15; 2 13th CONDITION
3LED214 LED 2 14th CONDITION
3LED21§ LED 2 15th CONDITION
3L6§ LED 2 16th CONDITION
LED 2 17th CONDITION
3LED218 LED 2 18th CONDITION
3LED219 LED 2 19th CONDITION
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63LED220 LED 2 20th CONDITION

S

63 MARSH LED 3 - MARSHALLING OF LED INDICATOR 3

63LED3 1 LED 3 1st CONDITION ¢
63LED3 2 LED 3 2nd CONDITION

63LED3 3 LED 3 3rd CONDI

63LED3 4 LED 3 4th ON

63LED3 5 LED ONDITION

63LED3 6 L& 6th CONDITION

63LED3 7 LED 3 7th CONDITION

63LED3 8 SD > LED 3 8th CONDITION
63LED3 ’9\ LED 3 9th CONDITION
63\6& LED 3 10th CONDITION

\L 311 LED 3 11th CONDITION
%63LED312 LED 3 12th CONDITION

L 4

63LED313 LED 3 13th CONDITION
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63LED314 LED 3 14th CONDITION O
63LED315 LED 3 15th CONDITION 0
63LED316 LED 3 16th CONDITION ¢
63LED317 LED 3 17th CONDITION

63LED318 LED 3 18th CONDI N

63LED319 LED 3 19th ON

63LED320 LED CONDITION

63 MARSH LED 4 - MARSHAL@F LED INDICATOR 4
63LED4 1 QLED 4 1st CONDITION

63LED4 2 LED 4 2nd CONDITION

63LED4 g\ LED 4 3rd CONDITION
63LQ§ LED 4 4th CONDITION
\@4 5 LED 4 5th CONDITION
%3LED4 6 LED 4 6th CONDITION
¢ 63LED4 7 LED 4 7th CONDITION
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63LED4 8 LED 4 8th CONDITION O
63LED4 9 LED 4 9th CONDITION 0
63LED410 LED 4 10th CONDITION ¢
63LED411 LED 4 11th CONDITION

63LED412 LED 4 12th CONDITION

63LED413 LED 4 13th ION

63LED414 LED CONDITION

63LED415 L&lSth CONDITION

63LED416 LED 4 16th CONDITION

LED 4 17th CONDITION

63LED417 >
) 4
63LED418\

LED 4 18th CONDITION

LED 4 19th CONDITION

LED 4 20th CONDITION

64 MARSH CMD.REL - MARSHALLING TRIP RELAYS

L 4

64CMD1 1

64 MARSH CMD.RE 1 - MARSHALLING OF COMMAND RELAY 1

COMMAND RELAY 1 1st CONDITION
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&

L 4

64CMD1 2 COMMAND RELAY 1 2nd CONDITION
64CMD1 3 COMMAND RELAY 1 3rd CONDITION
64CMD1 4 COMMAND RELAY 1 4th CONDITION ¢
64CMD1 5 COMMAND RELAY 1 5th ON
64CMD1 © COMMAND RELAY 1 CONDITION
o
64CMD1 7 COMMAND RE h CONDITION
c4CMD1 8 COMM AY 1 8th CONDITION
64CMD1 9 CO&D RELAY 1 9th CONDITION
64CMD110 Q COMMAND RELAY 1 10th CONDITION
64CMD111 \ COMMAND RELAY 1 11th CONDITION
64CMD112’\ COMMAND RELAY 1 12th CONDITION
64Cﬂ§ COMMAND RELAY 1 13th CONDITION
\@114 COMMAND RELAY 1 14th CONDITION
©64CMD115 COMMAND RELAY 1 15th CONDITION
©64CMD116 COMMAND RELAY 1 16th CONDITION
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64CMD118 COMMAND RELAY 1 18th CONDITION

64CMD117 COMMAND RELAY 1 17th CONDITION O

64CMD119 COMMAND RELAY 1 19th CONDITION ¢

64CMD120 COMMAND RELAY 1 20th ION

64 MARSH CMD.RE 2 - MARSHALLING OF CO N ELAY 2

64CMD2 1 COMMAND RE st CONDITION
64CMD2 2 COM AY 2 2nd CONDITION
64CMD2 3 CO%\ID RELAY 2 3rd CONDITION

64CMD2 4 Q COMMAND RELAY 2 4th CONDITION

64CMD2 5 COMMAND RELAY 2 5th CONDITION

4
64CMD2 \ COMMAND RELAY 2 6th CONDITION

64 2 COMMAND RELAY 2 7th CONDITION

\@32 8 COMMAND RELAY 2 8th CONDITION

%64CMD2 9 COMMAND RELAY 2 9th CONDITION

L 4

64CMD210 COMMAND RELAY 2 10th CONDITION
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64CMD211 COMMAND RELAY 2 11lth CONDITION O
64CMD212 COMMAND RELAY 2 12th CONDITION 0
64CMD213 COMMAND RELAY 2 13th CONDITION ¢
64CMD214 COMMAND RELAY 2

©64CMD215 COMMAND RELAY 2
O
64CMD216 COMMAND RE \th CONDITION
©64CMD217 COMM AY 2 17th CONDITION
©64CMD218 CO&D RELAY 2 18th CONDITION
©64CMD219 COMMAND RELAY 2 19th CONDITION
©64CMD220 \ COMMAND RELAY 2 20th CONDITION
L 4

64 MARSK&E 3 - MARSHALLING OF COMMAND RELAY 3
64c6 COMMAND RELAY 3 1lst CONDITION

\C 32 COMMAND RELAY 3 2nd CONDITION
%4CMD33 COMMAND RELAY 3 3rd CONDITION

L 4

64CMD34 COMMAND RELAY 3 4th CONDITION
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©64CMD35 COMMAND RELAY 3 5th CONDITION O
©64CMD36 COMMAND RELAY 3 6th CONDITION 0
©64CMD37 COMMAND RELAY 3 7th CONDITION ¢
©4CMD38 COMMAND RELAY 3 8th ON
©64CMD39 COMMAND RELAY 3 DITION
o
©64CMD310 COMMAND RE \Oth CONDITION
64CMD311 COM AY 3 11th CONDITION
©64CMD312 CO%\ID RELAY 3 12th CONDITION
©64CMD313 COMMAND RELAY 3 13th CONDITION
©64CMD314 f D COMMAND RELAY 3 14th CONDITION
64CMD3]%\ COMMAND RELAY 3 15th CONDITION
64@& COMMAND RELAY 3 16th CONDITION
\@3317 COMMAND RELAY 3 17th CONDITION
%64CMD318 COMMAND RELAY 3 18th CONDITION
* ©4CMD319 COMMAND RELAY 3 19th CONDITION
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64CMD320

COMMAND RELAY 3 20th CONDITION

&

L 4

&

64 MARSH CMD.RE 4 - MARSHALLING OF COMMAND RELAY 4

©64CMD41 COMMAND RELAY 4 1lst CONDITION ¢
©64CMD42 COMMAND RELAY 4 2nd ON
©64CMD43 COMMAND RELAY 4 CONDITION
O
©64CMD44 COMMAND RE \h CONDITION
©64CMD45 COMM AY 4 5th CONDITION
©64CMD46 CO&D RELAY 4 6th CONDITION
©64CMD47 Q COMMAND RELAY 4 7th CONDITION
©64CMD48 f\D COMMAND RELAY 4 8th CONDITION
©64CMD4 9’\ COMMAND RELAY 4 9th CONDITION
64C6;s COMMAND RELAY 4 10th CONDITION
\@411 COMMAND RELAY 4 11th CONDITION
©04CMD412 COMMAND RELAY 4 12th CONDITION
©04CMD413 COMMAND RELAY 4 13th CONDITION
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64CMD414 COMMAND RELAY 4 14th CONDITION O
64CMD415 COMMAND RELAY 4 15th CONDITION 0
64CMD416 COMMAND RELAY 4 16th CONDITION ¢
64CMD417 COMMAND RELAY

64CMD418 COMMAND RELAY 4
64CMD419 COMMAND RE \9th CONDITION
64CMD420 COM AY 4 20th CONDITION

65 AR MARSHALL - MARSHALLI\\%UTORECLOSE INPUTS

65AR MAR START - M LING OF AUTORECLOSE START

65 ARSO1 \

AUTORECLOSE START 1lst FUNCTION

65 ARSO02 AUTORECLOSE START 2nd FUNCTION

L 4
65 & AUTORECLOSE START 3rd FUNCTION
4 AUTORECLOSE START 4th FUNCTION
® ARSO05 AUTORECLOSE START 5th FUNCTION
65 ARSO06 AUTORECLOSE START 6th FUNCTION

L 4

65 ARSO07 AUTORECLOSE START 7th FUNCTION
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65

65

65

65

65

65

ARS08 AUTORECLOSE START 8th FUNCTION O
ARS09 AUTORECLOSE START 9th FUNCTION 0
ARS10 AUTORECLOSE START 10th FUNCTION<.
ARS11 AUTORECLOSE START
ARS12 AUTORECLOSE STAR FUNCTION
O

ARS13 AUTORECLOS \ 13th FUNCTION
ARS14 AUTO TART 14th FUNCTION
ARS15 AU&CLOSE START 15th FUNCTION
ARS16 Q AUTORECLOSE START 16th FUNCTION
ARS17 \ AUTORECLOSE START 17th FUNCTION
ARSlg\ AUTORECLOSE START 18th FUNCTION

1 AUTORECLOSE START 19th FUNCTION

AUTORECLOSE START 20th FUNCTION

e

65AR MAR ST.BLOCK - MARSHALLING OF AUTORECLOSE BLOCK

¢ 65

ARBO1

AUTORECLOSE BLOC.

1st FUNCTION

292
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65
65

65

65
65
65
65
65
65

65

&

¢ 65

N2

ARBO2 AUTORECLOSE BLOC. 2nd FUNCTION
ARBO3 AUTORECLOSE BLOC. 3rd FUNCTION 0
ARBO4 AUTORECLOSE BLOC. 4th FUNCTION
ARBOS AUTORECLOSE
ARBO6 AUTORECLOSE
ARBO7 AUTORECLOS \ 7th FUNCTION
ARBOS8 AUT LOC. 8th FUNCTION
ARBO9 AL&ECLOSE BLOC. 9th FUNCTION
ARB10 Q AUTORECLOSE BLOC. 10th FUNCTION
ARB11 I AUTORECLOSE BLOC. 11lth FUNCTION
ARBl’\ AUTORECLOSE BLOC. 12th FUNCTION
@ AUTORECLOSE BLOC. 13th FUNCTION
AUTORECLOSE BLOC. 14th FUNCTION
ARB15 AUTORECLOSE BLOC. 15th FUNCTION
ARB16 AUTORECLOSE BLOC. lé6th FUNCTION
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L 4

65 ARB17 AUTORECLOSE BLOC. 17th FUNCTION O

65 ARB18 AUTORECLOSE BLOC. 18th FUNCTION 0

65 ARB19 AUTORECLOSE BLOC. 19th FUNCTION ¢

65 ARB20 AUTORECLOSE BLOC. 20 TION

65AR MAR CL.BLOCK - MARSHALLING OF AR M BLOCK

65 ARCO1 AUTORECLOS C.”COM. 1lst FUNCTION

65 ARCO2 AUTO LOC. COM. 2nd FUNCTION

65 ARCO3 AU&CLOSE BLOC. COM. 3rd FUNCTION

65 ARCO4 Q AUTORECLOSE BLOC. COM. 4th FUNCTION

65 ARCO5 \ AUTORECLOSE BLOC. COM. 5th FUNCTION

65 ARCOg\ AUTORECLOSE BLOC. COM. 6th FUNCTION

65 Q& AUTORECLOSE BLOC. COM. 7th FUNCTION

\@CO8 AUTORECLOSE BLOC. COM. 8th FUNCTION

%5 ARCO09 AUTORECLOSE BLOC. COM. 9th FUNCTION

65 ARC10 AUTORECLOSE BLOC. COM. 10th FUNCTION
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65 ARC11 AUTORECLOSE BLOC. COM. 11lth FUNCTI(b
65 ARC12 AUTORECLOSE BLOC. COM. 12th FUN@
65 ARC13 AUTORECLOSE BLOC. COM. 13th FUN?TION
65 ARC1l4 AUTORECLOSE BLOC. FUNCTION

65 ARC15 AUTORECLOSE BLO 15th FUNCTION

ON
65 ARClo AUTORECLOS \ COM. 16th FUNCTION
65 ARC17 AUT LOC. COM. 17th FUNCTION
65 ARC18 AK&ECLOSE BLOC. COM. 18th FUNCTION
65 ARC19 AUTORECLOSE BLOC. COM. 19th FUNCTION

C20 y
L

65 AR S D AUTORECLOSE BLOC. COM. 20th FUNCTION
IA@

71INT.OP - D OPERATION
71LANGUA Language
ENGLI [ ] English
DEU [ 1] German
FR [ 1] French
S 0 [ ] Spanish
. [ ] Russian
72 IN FACE - PC AND SYSTEM INTERFACES
gZDEVICE Device address
min. 1
max. 254 _—
72FEEDER Feeder address

EE min. 1
max. 254 _—
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72SUBSTA
min. 1
max. 254

72F-TYPE
min. 1
max. 254

72PC-INT
DIGSI V3
ASCII

72 GAPS
min. 0.0
max. 5.0

72PCBAUD
9600BAUD
19200 BD
1200BAUD

2400BAUD
4800BAUD

T2PARITY
DIGSI V3
801
8N2
8N1

72SYSINT
IEC com.
IEC ext.
DIGSI V3

725-MEAS
IEC com.
IEC ext.

725-GAPS
min. 0.0
max. 5.0

725-BAUD

?S—SWIT
NO
YES

720FFsig
lght off
light on

[ ]
[ ]

— e
[ O ST ST T

— e
[ T —)

Data
IEC 6 ompatible
I 08 extended
V3
a

Substation address

Function type in accord. with IEC60780@3

L 4

Data format for PC-interface
DIGSI V3

e %
Transmission gaps for Pci%e

S

Transmission baud rate Q—interface
9600 Baud
19200 Baud Q

1200 Baud
2400 Baud
s for PC-interface

4800 Baud

Parity and sto

DIGSI V3

0dd parit it
No parity bits
No parity, 1 pbit

or system-interface

ement format for system-interface

[ X 0870 compatible
[ 60870 extended

— e

]
]
]
]
]

—
[ I S S}

Q ansmission gaps for system-interface
s

96OOBAUNK

Transmission baud rate for system-interface
9600 Baud
19200 Baud
1200 Baud
2400 Baud
4800 Baud

Parity and stop-bits for system-interface
IEC/DIGSI V3/LSA

Odd parity,l stopbit

No parity,2 stopbits

No parity,l stopbit

Online-switch IEC - DIGSI enabled
no
yes

Character idle state of optical fibre
light off
light on
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72S-TOUT
min. 1
max. 600/e

72S-PARA
NO
YES

——

72DpS1Ad
min. 1
max. 126

72DpTsEn
NO
YES

——

72DpOMo
V2ModeO
V2Model
V3ModeO
V3Model

—

72DpORed
ON [
OFF [

72DpONet
std [
Ext [

72MbS1Ad
min. 1
max. 247

72MbMode
RTU
ASCII

72MbBaud

19200 BD
38400 BD
D

B

57600 B \
300 BA

600 BAIK
1200B
2400BAUD
480

. @D
b

6
0
\Y

— e e e e

E
O

72MbParA
EVEN [
¢ ODD [

72MbTset
min.

0
max. 1

[ I S )

OZS Mode
[

]

Q

S By WY TR Sy S}

Monitoring time for system-interface O
s
% O

Parameterizing via system-interface
yes
Profibus DP

Slave Adress
Profibus DP
no

L 4
Time Sync Enab \
yes

Profibus DP System MOQ
OLM V2 Mode 0
OLM V2 Mode Q

1

OLM V3 Mode 0

OLM V3 Mode 1

Profibus DP O dance
ON

OFF

Profibus N Size
Standar

Extende

Modb e Adress

I

odbus Baudrate
19200 Baud
38400 Baud
57600 Baud

300 BAUD

600 BAUD

1200 Baud
2400 Baud

4800 Baud

9600 Baud

Modbus Parity RTU
NONE
EVEN
ODD

Modbus Parity ASCII
EVEN
ODD

Modbus Time Set / use of Registers
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Appendix

7SJ602

72SW.REM

ON
OFF

Switching authority REMOTE 1is
[ ] on
[ ] off

O

<

74 FAULT RECORDER - FAULT RECORDINGS

74RECini Initiation of data storage ¢
RECbyFT [ ] Storage by fault det
RECbyTP [ ] Storage by trip
SRTwitTP [ ] Start with trip

74 T-MAX Maximum time period of a fau ecording
min. 0.30 s
max. 5.00 _— :z

74 T-PRE Pre-trigger time for ecording
min. 0.05 s
max. 0.50 _—

74 T-POS Post-fault ti 1t recording
min. 0.05 s
max. 0.50 _—

95 SYST SETTING - OPERATING SYSTEM S NGS

95 TEST Activ ternal test
NONE [ ] none
withREPO [ ] Wa re t
BUF-OVFL [ ] uf.owerfl=moni

95 MODUL of tested module
min. 0
max. 100

955-BLOC ocking of monitoring direction via sys.int
OFF /'S [ off
ON

&
&

Q>®
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. PTD EA 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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ject to technical alteration

Copying of this document and giving it to others and the use
or communication of the contents thereof, are forbidden with-
out express authority. Offenders are liable to the payment of
damages. All rights are reserved in the event of the grant of
a patent or the registration of a utility model or design.

iemens Aktiengesellschaft
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Available from: LZF Furth-Bislohe
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