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SIEMENS

Indication of Conformity

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

Conformity is proved by tests that had been performed according toatrticle 10 ofthe Council Directive inaccor-
dance with the generic standards EN 50081-2 and EN 50082=2 (forEMC directive) and the standards EN
60255-6 (for low-voltage directive) by Siemens AG.

The device is designed and manufactured for application intindustrial environment.

The device is designed in accordance with the international'standards of IEC 255 and the German standards
DIN 57435 part 303 (corresponding to VDE 0435 part 303).

Further applicable standards: ANSI/IEEE @37.:90, €37.90.1, and C37.90.2.

This product is UL—certified with the Walue$ specified in the technical data.

UL-Listed:
INONGONT. EQ. Models with screw-type terminals
c us TYPE 1 7SJ602* —*Br*r* _xxxx
L|STED 69CA 7SJB02* —*E*** _*x%xx

IND. CONT. EQ. UL -Recognized:

® Models with plug-in terminals
cm US TYPE 1 7SJ602* —*D*** _**xx

69CA
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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 ofthe implemented firm-
ware (e.g. "V3.00*").

Pressing the keyV leads tothe main menu item "PA-
RAME.” (parameters). Switchloverto the second op-
eration level with key D . The firshaddress block is
"00 CONF.” (configuration). KeyyV leads to the sec-
ond address block "01 POWER SYST.DAT" (power
system data). On the third,opération level, which is
obtained with D, the firstiternis "01 FREQ” (frequen-

cy).

Press the followingikeys in sequence: @ @@ @
EE @ . The/display shows the new rated frequency
60 Hz{Confirm again with E.

Press twige the key 4 to return to the first operation
level.

(2N (28 (25
(& (=)
) O\
(220 (22 ()
(<DHCE) (D)) 75460
) X & wal oo
(277 ()
P
(Y1) @ (N)] Press v key 4
RESET
press Dkey BARAME D_.oo CONF
press V key, <
01 POWE JJo1 FREQ
preSSDkey SYST DAﬂ}D- 50 H 2z
press, + key. +
press =ikey -
press 4 key +
press =~ key -
press E key E
press E key E
press + key +
01 FREQ
6 0 H 2
press E key E .
01 FREQ "
rated frequency is now 60 Hz 60 Hz
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Introduction

1 Introduction

1.1 Application

Therelay SIPROTEC 7SJ602 is used as definite time
overcurrent protection or inverse time overcurrent
protection for overhead lines, cables, transformers,
and motors in high voltage distribution systems with
infeed from one single end or radial feeders or open
ring feeders. Itis also used as back-up protectionfor
comparison protection such as line, transformer,
generator, motor, and busbar protection. The treat-
ment of the system star point is of no concern.

Besides the time overcurrent protection, 7SJ602 in-
cludes a thermal overload protection and an unbal-
anced load protection as well as a start-up time
monitor for motors. Thus, for example, cables can
be protected against overloading and motors can
be protected against overloading, excessive start-
up time and negative sequence currents.

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

Throughout a fault in the network the magnitudes of
the instantaneous values are stored for,a period of
max. 5 seconds and are available for subsequent
fault analysis. In order to achieve this; the relay may
be equipped with aserial interfacé. There'are option-
al models with a SIPROTEG- communication mod-
ule for RS232, RS485, or tiber, opti€ connections.
Thus, comfortable and clear evaluation of the fault
history including fault‘re€ording is possible as well
as comfortable operation ofthe relay, by means of a
personal computer with appropriate programs. This
interface is suited t@)communication via a modem
link.

Continuoustmonitesing of the hardware and soft-
ware ofthe relaypermits rapid annunciation of inter-
nal faults 4This ensures the high reliability and avail-
ability‘ofthe device.

1.2 Features

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

— complete digital measuredvalue processing and
control from data acquisition and digitizing of the
measured values upito theftrip and close deci-
sions for the circuit breaker;

— complete galvanieyand reliable separation of the
internal processing circuits from the measure-
ment, control and supply circuits of the system,
with analog input transducers, binary input and
output,modules, and d.c./d.c. converter;

='phase segregated overcurrent detection;

= separate overcurrent detection in the residual
(earth) path;

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

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

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

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

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

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

C53000-G1140-C125
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— unbalanced load protection for detection of
phase failure, wrong phase rotation, and imper-
missible unsymmetrical load;

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

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

— circuit breaker control;

— trip circuit supervision for the tripping coil includ-
ing the circuitry;

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

— storage of fault data, storage of instantaneous val-
ues 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 communic

module: RS232, RS485, or fiber optic. \

S

>

Introduction O

o
o
.Q
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Design

2 Design

2.1 Arrangements

All protection functions including dc/dc converter
are accommodated on a printed circuit board of
Double Europa Format. This p.c.b. forms, complem-
ented by a guide plate, a multi-pin terminal module
and a front unit, a plug-in module whichis installed in
a housing 7XP20. The guide plate cams in conjunc-
tion with distance pieces on the p.c.b. and the shap-
ing ofthe terminal modules ensure proper mounting
and fixing of the module. The inner part of the hous-
ing isfreefromenamel and thus functions as alarge
contact plane and shield with solid electrical con-
ductivity and mates with the earthing blades of the
module. Connection to earth is made before the
plugs make contact. An earthing areahas been pro-
vided at the housing to which grounding strips can
be connected in order to ensure solid low-imped-
ance earthing.

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

The heavy duty current terminals provide@@utomatic
shorting of the c.t. circuits whenever the madule is
withdrawn. This does not release from the'eare tobe
taken when c.t. secondary circuits areseencerped.

The degree of protection for the housing isdP51, for
the terminals IP21.

Three different types of housings,can be delivered:

— 7SJ602*x—xBxxx— “Jin. housing 7XP20 with
screwed terminals toptand bottom, for panel
surface mounting

The housing is'btilt ofametaltube and arear wall
and cargies aterminal block with four holes for fix-
ing the relay tothe’panel.

With thelexception ofthe optional communication
portydall external signals are connected to
screwedjtérminals which are arranged over cut-

outs on the top and bottom coversfThe terminals
are numbered consecutively, from left to right at
the bottom and top. Use coppereonductors only!

For dimensions please refer to Figure 2.1.

7SJ602x - xDxxx& in housing 7XP20 with plug-
in terminals at.the rear/'for panel flush mount-
ing or cubicle installation

The housingjis built of a metal tube and a rear wall
and,carries mounting angles for mounting into the
panelieut-outor into the cubicle rack.

With the,exception of the optional communication
port, all'external signals are connected to terminal
blocks which are mounted without screws atthe
rear’of the housing. For each electrical connec-
tion, one plug-in terminal is provided. Plug-in ter-
minals are available only for voltage connections.
For current connection, screwed terminals are al-
ways installed (see below). Use copper conduc-
tors only!

For dimensions please refer to Figure 2.2.

7SJ602x—*xExxx— in housing 7XP20 with
screwed terminals at the rear, for panel flush
mounting or cubicle installation

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

With the exception of the optional communication
port, all external signals are connected to terminal
blocks which are mounted without screws at the
rear of the housing. For each electrical connec-
tion, one screwed terminalfor the use of up totwo
ring cable lugs and one parallel snap-in terminal
are provided. Use copper conductors only!

For dimensions please refer to Figure 2.2.
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2.2 Dimensions
Figures 2.1 to 2.2 show the dimensions of the various types of housings available.

7SJ602x—xBxxx in housing for panel surface mounting 7XP20 with terminals top and bottom

261.5 (10.3)

-
-

7 R Tze 3 295 (1.16)
25 32

> 19
> 110

K

/]
29
(20.35)
39 (1.54)

248.2 (9.77)

366.2 (14.4)

286.2 (14.4)
266 (10.47)

|/ ]
40
(1.57)

o[CRRRR] |16 1. Earthing L)
115 (4.53) 70 (2.76 SCrews -

135 (5.31) »

1) If serial interface is used,
observe approx. 150 mm space
below the device

Installation on the_panel,shall be carried out with
studs or screws Size'M6.

If the relay isito be'mounted on (e.g. existing) bolts

size M8,4then slot nuts acc. DIN 546 shall be used. Dimensions in mm (inches)

Figure 2.1 Dimensions for housing 7XP20 for panel surface mounting with terminals top and bottom
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7SJ602x—xD/Exxx Housing for panel flush mounting or cubicle installation 7XP20

(1.16) (1.34) (1.16) (1.14)(1.18)
29, 30

295 172 (6.77) .34 295 172 (6.77) .29, 30
% Mounting plate 7 | _— Mounting plate
i i
Z 7
i i
t T
'\ Py
S ©| < ©
< o = o))
e < = o -
= 2 3
©
N
- . 34
‘ 1 1 '
— % — (1.34)
*  Side view ' Side view
1)+ (with screwed terminals) 1)+ (with plug-in terminals)

~— -

i _

< 79 (2.95)
70 (2.76) Panel cut-out
Serial © ° O W\\\\\ T
interface % / \
/ §z5 or M4 §
I A \ ©? N
e N Ngs
ol Tl \ \ 8| s
O L x § [} ;'9:
79@:11"| 86 (3.39) § § -2
Bottom view § § 3 §'
BN
1) If serial interface is used o N %
observe approx. 150 mn'1 space o) % 26
below the device ] § (0'24)\\\
] S N N
Earthing O o O ‘Q\Q 0 & 3 —
screws DRNN R
Rear view -3(0-29) 56.5 +0.3 io“;
(222) <
All dimensions in mm (inches) 71 +2 > 0
(2.8)

Figure 2.2 Dimensions for housing 7XP20 for panel flush mounting or cubicle installation
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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 numbered
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 notrelease 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? to 5,0 mm2 AWG 20 to
AWG 10.

Use copper conductors only!

Max torque value; 1.2 Nm or 10.6 in-lb.

2.3.2 Connections to plug-in termi=
nals on the rear

Plug-in terminals are only available forg/oltageicon-
nections. Current connections are always) made
with srew terminals on all devices:, SeesSection
2.3.3.

There are two versions of plugzin terminal blocks.
They are illustrated in Figure 2.3,

The system of numberssandiletters used to desig-
nate the plug-in terminals’isishown in Figure 2.4.

Each plug-ingerminalforms a complete set of con-
nections that consists ofthree pins arranged as fol-
lows:

Pin a: Signal contact
Pin b: Group contact
Pin c: Scréen contact

The, signal contacts are the only terminal pins that
are directly connected to the internal printed circuit
boards of the device. Depending on the version of
the terminal block, 18 or 12 signal contacts are pro-
vided. Refer to Figure 2.5.

-
L
L]
*

s b ¢

12-pole

Figure2:3_ Cannection modules for plug-in termi-
nails

Figure 2.4 Correlation between plug-in terminals
and connection numbers/letters

There are two isolated groups of common pins.
Within a group the pins are interconnected as
shown in Figure 2.5. The common pins “b™ are not
connected to the boards inside the device. Each
common group can, for example, be used for signal
multiplication or as a common point for a signal (in-
dependent of the signals an the pin “a” terminals).
Depending on the version of the terminal block, 18
or 12 group contacts are available.

Grouping of group contacts within a terminal block
is as follows:

12-pole block:
Group 1 Terminals 1 through 6
Group 2 Terminals 7 through 12

18-pole block:
Group 1 Terminals 1 through 9
Group 2 Terminals 10 through 18

2-4

C53000-G1140-C125



7SJ602 v3 Design
12-pole Signal contact 18-pole
g / (Siroup cont?ctt
() creen contac \ AP
( ) o )
cl bl a 1[. [ ] 01'/ \\Q\ﬁ a 1(. ® 0J
[ $ @]z alolc [Té6~¢ el2 albic
ol bl a [XX) Group 1 c[of a XX
$ ¢ o]« —alolet™ (connected to each other) e $ ¢4 alole
Jofa XX cbajﬁl"”'l
00.'6 a b jc ¢ P O a |bjc
[c'b, [ XX) dola_ 7e7¢ ¢]
[$9ele alle [ 6 efs Tajfpie
ol a_ ofe ¢ ¢] cdlba_ de/é ¢]
e Oj1olabc] [¢ ¢ o]10)_a bifc
cibfa 11{® 9 @ Group 2 cl blaa 11|®e ¢
¢ ‘Lj_‘:)b/ﬁ// (connected to each other)\ ;" b" 3'1‘12 3[:"0 "c
e (s ¢ LIMS[ alb CJ
€l bLa _15® 9 ¢
\ Screen contacts / ¢ ¢ alc
(connected to each other) Bl 170 ¢ ¢
9 ¢ ol18 albic
N/
~—

Figure 2.5 Scheme of the contact set

All screen pins are connected together as shown in
Figure 2.5. The screen pins are also connected,to
the housing. Depending on the version of the pole
block, 18 or 12 screen contacts are provided:

Figure 2.5 show a scheme of the arrangementiofthe
three contact modes.

Two-and three-pole boxes are available for connec-
tion of the pin terminals (Figure 2:6).

Figure 2.6 2-pinand 3-pin terminal box

Ordering information for the pin terminals is pro-
vided in Section 2.5 Accessories.

The design of the pin terminals is such that only cor-
rect connections can be made. For example, the de-
sign of the 2-pin terminal allows connection only to
pins “a” and “b". An erroneous connection to pins
“b™ and “c” is excluded.

The pin terminal boxes snap into the plug-in termi-
nals. The boxes can be removed without tools.

The wires are crimped to the crimp terminals which
are inserted into the terminal boxes. Only flexible
copper wires must be used:!

The following data must be observed:

Wires with 0.5 mm2to 2.5 mm? diameter (AWG 20 to
13). Use only flexible copper control wire!

Crimp terminals:

For cross-section 0.5 mm? to 1.0 mm2:
e.g. Bandware 4000 pieces

type: 827039-1 from Messrs AMP

Individual piece
type: 827396 -1 from Messrs AMP
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For cross-section 1.0 mm? to 2.5 mm2: (AT
e.g. Bandware 4000 pieces 8801 .
type: 827040-1 from Messrs AMP %o 13
oLl 4
\ 1s
Individual piece 2a1°, ,
type: 827397 -1 from Messrs AMP 80 w ] 2
8" i ; 9 8 3
Connection of a conductor to a contact is performed 3 011 ~ % y 5
using a a hand crimping tool, 8%8 12 80 6
e.g. type: 0-825582-0 from Messrs AMP, 8013‘ 1413 ‘80 8 7
oDl 15 ' 9
After the wires are crimped, the contacts are 83% ’517 838 .
pressed into the terminal box until they snap into 80:1 18 80(:!" 12
place. L Ly
Stress relief for the individual terminal box must be 18-pole 12-pole

provided with cable ties. Stress relief must also be
provided for the entire set of cables, e.g. cable ties.

The following separation tool is needed to remove
the contacts from the terminal box:
Type: 725840-1 from Messrs AMP.

The separation tool contains a small tube that is sub-
ject to wear. The tube can be ordered separately:
Type: 725841 -0 from Messrs AMP.

2.3.3 Connections to screwed termi=
nal on the rear

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

terminal plugs for voltage conne€tions and
terminal plugs for current connections,

The terminal screws have @ slot fiead for tightening
or loosening with a flat screw.driver, sized 6 x 1.

Voltage terminals

The voltage,connection terminal modules are avail-
able in 2 variants (Figure 2.7).

Ring-type and fork-type lugs may be used. To en-
sure that thegnsulation paths are maintained, insu-
lated lugs must be used. Alternatively, the crimping
area must be insulated with other methods, e.g. by
covering with a shrink sleeve.

The following data must be observed:

Figure 2.7 {Connection modules for screwed ter-
minals (Voltage) — rear view

Cable lugs: for bolt diameter 4 mm;

max. major diameter 10 mm;

for/cross-section 1.0 mm? to 2.6 mm?2; AWG 17 to
AWG/A3.

Use copper conductors only!

Recommended cable lugs series PIDG of Messrs.
AMF e.g.
ring-type cable lug
fork-type cable lug

type PIDG PN 320 565-0,
type PIDG PN 321 233-0.

Direct connection

with solid bare wire or flexible wire with end sleeves
for cross-section 0.5 mm? to 3.3 mm?2 AWG 20 to
AWG 12.

Use copper conductors only!

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

Current terminals

Current terminals are provided with 8 terminals. The
available terminals are arranged into terminal pairs,
each containing two poles. In this manner, two
neighboring terminals form one pair. Accordingly,
the current terminal module with 8 poles contains
four pairs.

In combination with the plug connections on the de-
vice side, these terminal pairs have an integrated
short-circuit function which shorts the two neighbor-
ing current passages when the module is with-
drawn.
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Figure 2.8 Terminal block of screw terminals for
current connections — rear view

When the module is inserted, the current path has a
lowimpedance termination via the measuring inputs
on the module. During insertion of the module, the
short-circuit of the current path is automatically re-
moved. The interruption of the short-circuit only oc-
curs once a reliable contact to the plug terminal on
the module is established. This does not reduce thg
care that must be taken when working on the current
transformer secondary circuits!

Ring-type and fork-type lugs may be used.“To _en-
sure that the insulation paths are maintained, insu-
lated lugs must be used. Alternatively,ghe,crimping
area must be insulated with other methods, e:g. by
covering with a shrink sleeve.

The following data must be observed:

Cable lugs: for bolt diameter.s mm;

max. major diameter 12mm;

cross-section 2.7 mm2tto 6.6imim?2; AWG 13 to
AWG 9.

Use copper conductors,only!

Recommengded'eable lugs series PIDG of Messrs.
AMP e.g!

ring-type cable lug
fork-type cable lug

type PIDG PN 130 171-0,
type PIDG PN 326 865-0.

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

cross-section 2mm2to 5 mm2 AWG 14 to AWG 10.
Use copper conductors only!

Max torque value: 2.7 Nm or 24 in-Ib.

Short-Circuit Links

Short-circuit links are available for conveniencesin
making terminal connections. The short circuit links
can connect two neighboring terminals located on
the sameside oftheterminal module. By connecting
further links, neighboring terminals®@an be included
in the short circuit. On each terminalitis possible to
connect two short-circuiting links, or.ehe short-cir-
cuit link and one lug, or onggindividual conductor.

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

There are two types,of linksfone for voltage connec-
tions and one far.current connections. The links are
illustrated in Figure,2.9. Ordering information for the
links is providedyin Section 2.5 Accessories.

Short-circuit links for
voltage terminals

Short-circuit links for
current terminals

Figure 2.9 Short-circuit links for voltage and cur-
rent connections

Cover cap

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)".

The terminal cover caps provide an enclosure which
securely covers all voltage carrying components.
They are simply snapped onto the terminal module.
It must be noted thatall screws on the terminal mod-
ule must be screws in before snapping the coveron.
The terminal covering cap can simply be removed
with a screw driver 6 x 1.

There are two types of cover caps, as shown in Fig-
ure 2.10. Ordering information is provided in Section
2.5 Accessories.
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| Ln
Cover cap for 18-pole  Cover cap for 12-pole
voltage terminal voltage and 8-pole

current terminal
Figure 2.10 Cover caps for terminal blocks

2.3.4 Fiber optic interface

The three available versions of optical communica-
tion interfaces are shown in Figure 2.11. The ports
are supplied with caps to protect the optical compo-
nents against dust or other contaminants. The caps
can be removed by turning them 90° to the left.

21O

i ()
310 I @)
SORE®)

Figure 2.11 Optical interfaces with protective caps

Fiber optic connector type: ST—terminal
Fiber type:

Multimode graded-index ("G”) optical fiber
G50/125 pym, G62,5/125 pm, G100/140 um
Optical wavelength: A ca. 820 nm (a

Allowable bending radius:
for indoor cables rmin = 5c¢cm (2in)

for outdoor cables rmj, = 20 cm (8 in)
Laser class 1 (acc. EN 60825 -1) isyachieved with
Fiber type G50/125 ym and G62,5/125um

2.3.5 Electrical.interface

9-pin D-subminiature, female socket terminals are
provided for all electricalcommunication interfaces
(Figure 2.12).

5 1
o 6
09
6 ~—«— — 9
1~ o 5
front side

rear side

Figure 2.12 9-pin D-subminiature terminal

Standard 9-pin D-subminiature plug terminals per
MIL-C-24 308 and DIN 41 652 can be used.

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

— RS 232/EIA232: five-wire, twisted and shielded,
e.g. interface cable 7XV5100-4.

— RS 485/EIA: three-wire, twisted and shielded.
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2.4 Ordering data

Numerical Time Overcurrent Protection 7. 8. 9. 10. 11. 12. 13. 14. 15 16.
78J602 - B -

I Ar b [ 4 7 3 4 F'y 4
Rated current; rated frequency

1TA;50/60HZ ... e 1
S5A;80/60Hz ... 5

Aucxiliary voltage
24/4BV AC ... e 2

48/60/110/125V dC . ..ot e 4
110/220/250V dc/115V ac, 50/60Hz . ................... 5
230V ac,50/60Hz ... 6

Construction

in housing for panel surface mounting
with screw-type terminals top and bottom ....... . . 0. ...... B

in housing for panel flush mounting |
with plug terminals attherear ......... £ 7. . .4l . oot D

in housing for panel flush mounting/cubicle |
with screw-type terminals attherear Q.. o ... ..ot E

System interface / DIGSI on rear

WIthOUL . . .o e e e 0
RS232; protocol acc. IEC 60870—-5—103 . ........cciiiiiiiiiiinnnnnnnn 1
RS485; protocol acc. IEC60870—5-103 ............ccvviiiiinnnnnnnn. 2
fiber optic; protocol acefIEC80870-5-103 ...........ciiineinnnnnnn. 3

Breaker control (withoutfeedback)

111 Lo T | 0

(next page)
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Numerical Overcurrent Time Protection 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 0

75J602 - - J‘
] 7y

without fault recording . ...... ..ot i ittt e

)

Options 1

with fault recording ... i i e

Options 2
WIthOUL . L e e et e .. ... B

with thermal overload protection, trip circuit supervision,
dynamic parameter change-over, unbalanced load protection .........

with thermal overload protection, trip circuit supervision,
dynamic parameter change-over, unbalanced load protection,
and start-up time monitorformotors ........ ... ... o ool H

-n
> >— >

Options 3
without auto-reclosure ...............cciiiiiiiiinann.. . S/ 0
L0y J= 10 ] (o B =T [ 1= U 1

4

N
S

Q
o
¥

L 4
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2.5 Accessories

Connection accessories are available for housings with plug-in terminals. For installation in 19" —racks,
mounting rails are necessary to accommodate the relay case.

Copper connecting cable

between PC (9-pin socket) and converter/protective device 7XV5100-4

Operating software DIGSI 4:
The 7SJ602 protection relay is operated by 7SJ602 DIGSI 3, which is integrated inté DIGSI 4.

Basic

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

(autorization with license number)

Additional: DIGSI 3 CD-ROM 7X$5400-0AA00

Professional

Complete version: Basic and all optional packages, full version

with license for 10 computers on DIGSI 4 CD-ROM

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

Basic Upgrade 3 — 4

(Basic, DIGRA, Graphic Tools)

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

(authorization with license number, service agreement

for version 3 expires automatically)

Additional: DIGSI 3 CD-ROM 7XS5405-0AA00

Professional Upgrade 3 — 4
Complete version: Basic and all optional packages,

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

(authorization with license number, sefvice’agreement

for version 3 expires automatically)

Additional: DIGS| 3 CD-ROM 7XS5406-0AA00

Installation accessories:

Covering cap for plug:in,terminal blocks

18 terminal voltage C73334-A1-C31-1

8 terminal current blogk C73334-A1-C32-1
Short circuit links foriplug=in terminal blocks

18 terminal voltage C73334-A1-C34-1

8 terminal,current’block C73334-A1-C33-1
socket housingifor plug-in terminal blocks

for 2-pin terminal C73334-A1-C35-1
for 3-pin terminal C73334-A1-C36-1
Mounting rail

for installation in 19" -rack C73165-A63-C200-2
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2.6 Application examples

The Siemens 7SJ602 digital relay is a simple yet
powerful device suitable for many different kinds of
applications. One of the relay’s greatest design
strengths is its ability to provide true three—phase —
and-ground protection, i.e., independently set-

2.6.1

In this configuration, the trip output of Relay 2 is con-
nected to trip the high side circuit interrupter. This
protection scheme is designed to provide transform-

Ad

table phase and ground overcurrent elements. The
relay is intended for use primarily in radial utility dis-
tribution systems and industrial facilities. The fig;
ures below illustrate typical applications with ac-
companying AC connections.

Transformer backup and neutral protection

er backup protection and ground‘fault coverage
down to the bus zone of pretection:

By Co

—{[2 75J602 Sl

g g o/ 750602

= A =

\4{ *w o 7SJ602
=1 E.—-—a—l\v——o—-

7

7SJ602
Qt

To Loads

O A ~
<

1
L

.|= -

To Feeder Bus

Figure 2.13 Transformer backupiprotection
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2.6.2 Bus backup protection

In this configuration, the 7SJ602 is set toincorporate
phase and ground fault protection with the neutral
current being measured directly. Its trip output is

connected to trip the transformer low side, or bus

s

v

3

1]
7SJ602

To Loads

Figure 2.14 Bus backup protection

Ab Bd Co N

source, circuit breaker. Connected in this way, the
relay can be used to provide primary bus protection,
or it can back up a differential scheme.

s ATSI6020
a6 780602 qs
o JESJE02

O—~——A, o)

i
L

Q@ T75J602

o——A, o—'

1
sy

o Feeder Bus

L
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2.6.3 Bus backup and feeder protection

Inthis configuration, the 7SJ602 is set toincorporate above, can be used to provide primary bus protec-
phase and ground fault protection with the residual tion or backup to a differential scheme, while Relay 2
neutral current being sensed directly (see Figure is a feeder protection relay. In both cases, three—
2.15 below). Its trip output is connectedtotrip either phase—and—-ground coverage is provided.

the bus breaker or the feeder breaker, depending

upon whichrelay is being considered. Relay 1, as

Ao Bo Co

1)

J e 754602 (g
A AJ - ot Av -0
N i as “78J602 | as
Y oYY —|n < L N
[ o, 784602 o,

5_® 75J602 &_—}_A,__o_.
[|l @ 7SJ602 an

d ¥

éﬁ_—@ 7SJ602 ok
? v

To Loads

Jo Bus (Relay 1)
or bead (Relay 2)

Figure 2.15 Bus backup and feeder prétection
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2.6.4 Sensitive motor ground fauit protection
Inthis configuration, the 7SJ602is settoincorporate

phase and ground fault protection with the 3l
ground current being measured directly via a

\).Lu AP Bod Co N

4 Qe Q7
Y h

doughnut CT (zero sequence or flux balancing CT)
around the motor leads (see Figure 2.16 below).

o6 780602 s

“O—

75J602
4

v

Q7

S
"

Q3

5 7SJ602

L S= B

L] 52

To Other
Loads
e 784602
O _—

L

N

)

M

Figure 2.16 Sensitive moter,ground fault protection. Ig is calculated from the measured zero sequence
current and two phase currents: Ig = 3lg — Ip = I,
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2.6.5 Generator self—balancing differential protection

In this configuration, the SJ602 provides sensitive
differential protection by passing both ends of each
generator winding through the same CT (see Figure
2.17 below). An internal phase—to-phase or
phase—to—ground fault will produce a differential
current. Since each CT's secondary current is inde-

Ad Bo Co

| g

¥

pendent of the generator load current, the CT ratios
can be small. Hence, the relay can instantaneously
trip in response to a differential current of only a few
amperes.

as 7SI602 o

v ~ I

o5  7SU602 qs

w‘\,—o——|

a7\, 784602 o

o

Figure 2.17 Generator self—balancing differential protection. The each CT detects only differential current,

not the generator load current.
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2.6.6 Ungrounded or high impedance grounded power systems

Ungrounded or high impedance grounded power 7SJ602is set toincorporate only phase fault protec-

systems are common in generating stations and in- tion with ground fault sensing switched OFF. CT
dustrial facilities where interruption of a plant pro- connections for either Relay 1 or Relay 2 would be as
cess is best handled by a controlled shutdown rath- shown in Figure 2.18 below.

er than a sudden trip. In this configuration, the

Ad Bd Co
cs 750602
VAAAY - - 73\1302 os
~n o', 7SJ:502 ;3
7SJ602 3 o>

i
7 .

a——@ 7SJ602
I —E

To Loads

To Bus (Relay 1)
or Load (Relay 2)

Figure 2.18 Ungrounded of highlimpedance grounded power systems common in industrial settings
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2.6.7 Typical DC schematic and external connections

Incorporating the 7SJ602 relay into a DC control The complete backplane of the relay with all external
scheme is straightforward; a typical DC schematic is connections is shown in Figures 2.20 and 2.21.
shown in Figure 2.19 below. Auto—Reclosing is im-

plemented through Command Relay 2 (CMD2).

Pos &3>
(+)
75J602 [F1__|F16 __|F14 _ _|F18 _ |F8 _IF10 AI'Fa _|_rs
¢ | Power %Z// SZ// SZ//< - == 3£ J: '
Supply 8H B2 BI3 Sig. 1 Sig.
Riy1 Rly 2
2 lmz |Fis |F7 e w)E11 "1+ 1 J.
LED Other Manual | Trip Glose Alarm =
Reset Close 52 52
= e R e B
523 52b
Ne9 s T .

(=)

Figure 2.19 Typical DC schematic; 7SJ602 éenfigured with auto—reclosing.
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Technical data

3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits
Rated current Iy
Rated frequency fy

Power consumption current pathatly=1A
current path atly =5 A

Overload capability current path
— thermal (rms)

— dynamic (pulse current)

1Aor5A
50 Hz/60 Hz (selectable)

<0.1 VA
<0.3VA

100 xInfor<€is
30l for<<10 s

4 Xy continuous
250 xIn‘one half cycle

Auxiliary voltage

Power supply via integrated dc/dc converter

Rated auxiliary voltage V4 dc

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

Permissible variations

Superimposed ac voltage,
peak-to-peak

Power consumption
Bridging time during failure/short-gircuit
of auxiliary voltage

Rated auxiliary voltage Vi4,ac

|19t058Vdc| 38 to 150 Vdc |176t0300Vdc

<12 % atrated voltage
< 6% atlimits of admissible voltage

approx. 3Wto6W
dependent on operating condition and aux. voltage
>50ms

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

Permissible variations

Power consumption

| 92to 133 Vac | 184 to 265 Vac

approx. 3VAto6 VA
dependent on operating condition and aux. voltage

Outputyrelays

Command/signalling relays
Life status/alarm relay

Switching capacity MAKE
BREAK

Switching voltage

4 (can be marshalled) with 1 NO contact each
1 with 1 NO or 1 NC contact (reconnectable)

1000 W/VA

30 VA

40 W resistive

25 WatL/R<50ms

250 V

C53000-G1140-C125
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Permissible current per contact

Total current on common path

5 A continuous
30 Afor0.5s
5 A continuous
30 Afor0.5s

Binary inputs, number

Nominal operating voltage
Current consumption, energized
Coy

Pick-up threshold

3 (can be marshalled)

24 to 250 Vdc; bipolar
approx. 1,8 mA, independent of control voltage

reconnectable by solder bridges

— rated aux. voltage 24/48/60 Vdc Vpickup = 19Vdc
Vdrop-offt < 14 Vdc

— rated aux. voltage 110/125/220/250 Vdc Vpick.up = 88 Vdc
Vdrop-oft < 66 Vdc

Max permissible control voltage 300 Vdc

Serial operator interface isolated

— connection non-isolated

— transmission speed

at the front panel;\9-pin DSUB port
for connettingwa,personal computer
min. 1200 Baud; max. 19200 Baud
as delivered 9600 Baud; parity 8E1

— max. transmission distance 15m
Serial service/modem interface
— connection isolated
RS232/RS485/fiber optic depend. on ordered model
— operation with DIGSI® 3

— transmission speed

RS232
— Connection

for flush mounted case
for panel surface mounted case

— Test voltage
— max. transmission distance

RS485
— Connection

for flush mounted case
for panelisurface mounted case

— Test voltage
— max. transmission,distance

Fiber optic

— Connection forflush mounted case

for panel surface mounted case
— optical wave length

— Laser class 1 acc. EN 60825-1/-2

— permissiblé’signal attenuation

— max. transmission distance

-{character idle state

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

rear panel; mounting location “C"; 9-pin DSUB port
at the double-deck terminal on the case bottom
shielded data cable

500 V; 50 Hz

15m

rear panel; mounting location “C”; 9-pin DSUB port
at the double-deck terminal on the case bottom
shielded data cable

500V; 50 Hz

1000 m

rear panel; mounting location “C"; ST—connector
on the case bottom

820 nm

using glass fiber 50/125 pum or 62.5/125 um

6 dB with glass fiber 62.5/125 ym

1500 m

selectable; factory setting “Light off”
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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 RS485

— High voltage test (routine test)
only isolated serial interface

— Impulse voltage test (type test)
all circuits except communication interfaces,
class III

IEC 60255-5; ANSI/IEEE C37.90.0

2 kV (rms); 50 Hz

2.8kVdc

500V (rms); 50 Hz

5kV (peak); 142/50.us;70.5 J; 3 positive
and 3 negative shots¥at intervals of 5 s

EMC tests; immunity (type tests)

Standards:

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

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

— Radio-frequency electromagnetic field,

IEC60255%6, IEC 60255—-22 (product standards)
EN 50082-2 (generic standard)
VDE 0435 /part 303

25KV (peak); 1 MHz; T =15 ps; 400 shots/s;
duration 2 s

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

10 V/m; 27 MHz to 500 MHz

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

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61,000=4-3, class III

— Radio-frequency electromagnetic field, pulse

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

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

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

— Fast transients

IEC 60255-22—-4"and IEC 61000—-4-4, class IV 4 kV, 5/50 ns; 5 kHz; burst length 15 ms;

— Highfenergy'surge voltages (SURGE),
IEC 61 000—4-=5; installation class 3
powersupply common mode:
diff. mode:
analog inputs, binary inputs common mode:
and outputs diff. mode:

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

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

repetition rate 300 ms; both polarities; R, = 50 Q;
duration 1 min

impulse: 1,2/50 us
2kV;12Q; 9 uF
1kV;2Q; 18 uF

2KkV; 42Q; 0.5 uF
1kV; 42Q;0.5uF

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

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

C53000-G1140-C125



7SJ602 v3

Technical data

Further EMC tests; immunity (type tests)

— Oscillatory surge withstand capability
ANSI/IEEE C37.90.1

— Fast transient surge withstand capability

ANSI/IEEE C37.90.1

— Radiated electrorr;agnetic interference
ANSI/IEEE C37.90.2

— Decaying oscillation
IEC 60694 or IEC 61000-4-2

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

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

35 V/m; 25 MHz to 1000 MHz;

2.5 kV (peak, alternating polarity);
100 kHz, 1 MHz, 10 MHz, and60 MHz; R = 200 Q

EMC tests; emission (type tests)

Standard:

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

- Interference field strength
CISPR 22, EN 55022, class B

— Harmonic currents on the network lead at
230 Vac; IEC 61000-3-2

— Voltage variations and flicker on the network
lead at 230 Vac; IEC 61000-3-3

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

30 MHz t0'1000:MHz
Devicelis to befassigned Class D (applies

only for‘devices with >50VA power consumption)

Limits are, observed

3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255-21 -2, class 1

— Seismic vibration
IEC 60255-21-3, class 1
IEC60068-3-3

IEC 60255-21
and IEC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, duration 11 ms, 3 shocks in
each direction of 3 orthogonal axes

sinusoidal

1Hzto 8 Hz: £+ 3.5 mm amplitude (hor. axis)
1 Hz to 8 Hz: + 1.5 mm amplitude (vert. axis)
8 Hz to 35 Hz: 1 g acceleration (hor. axis)

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

sweep rate 1 octave/min
1 cycle in 3 orthogonal axes
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Vibration and shock during transport

Standards:

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

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

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

IEC 60255-21
and IEC 60068-2

sinusoidal

5 Hz to 8 Hz: 4 7.5 mm amplitude;
8 Hzto 150 Hz: 2 g acceleration
sweep rate 1 octave/min

20 cycles in 3 orthogonalaxes

half sine
acceleration 15 g, duration™1 ms, 3 shocks in
each direction of 3@ orthogenal axes

half sine
acceleration 10/, duration 16 ms, 1000 shocks
each direction ofi8 orthogonal axes

3.1.4 Climatic stress tests

!

— recommended temperature during service
— permissible temperature during service

— permissible temperature during storage
— permissible temperature during transport

-56°C 10 +55°C (> 55 *C decreased
—20°C to +70 °C isplay contrast)

-25°C to+55°C
-25°C to+70°C

Storage and transport with standardsWorks packaging!

— Permissible humidity.

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

We recommend that allunits are installed such that they are not subjected to direct sunlight, nor to large tem-
perature fluctuations ' which may give rise to condensation.
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3.1.5 Service conditions

The relay is designed for use in industrial environ- grounded at both sides. No special measures are

ment, for installation in standard relay rooms and normally necessary for sub-stations of lower volt*

compartments so that with proper installation elec- ages.

tro-magnetic compatibility (EMC) is ensured. The

following should also be heeded: — The screen of the interface cable —ifjused,<must

Ct be grounded.

- All contactors and relays which operate in the
same cubicle or on the same relay panel as the - Itis not permissible to withdraw or insert individu-
digital protection equipment should, as a rule, be al modules under voltage. In the withdrawn condi-
fitted with suitable spike quenching elements. tion, some componentsfare electrostatically en-

dangered; during handlingsthe standards for

— All external connection leads in sub-stations from electrostatically endangered components must
100 kV upwards should be screened with a be observed. The madules are not endangered
screen capable of carrying power currents and when plugged if.

3.1.6 Design

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

— 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 (front IP 51
in the flush mounted case rear IP 51
IP 20

— for personal protection IP 2x terminals covered with cap
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3.2 Definite time overcurrent protection

Setting range/steps

Overcurrent pick-up I> (phases) I/IN
Overcurrent pick-Up Ig> (ground) I/IN
Overcurrent pick-up |>> (phases) I/IN
Overcurrent pick-up lge>> (ground) /Iy
Overcurrent pick-up |>>> (phases) |/In
Delay times

The set times are pure delay times.

T fori>,lg>, I>>and lg>>

0.1t025.0 (steps 0:1); OFfco
0.05 to 25.00 (steps 0m), oree
0.1 to 25.0 (steps'041); or oo
0.05 to 25.00 (steps'0y1); or co
0.3to 12.5 (steps’0.1); or co
0.00sto0 60.00s (steps 0.01 s)

Pick-up times

1>, 1>>, lg>, lg>>

— at 2 x setting value, without meas. repetition

— at 2 x setting value, with meas. repetition

Pick-up times for |>>> at 2 x setting value

approx..27 ms
approx. 40 ms

approx. 18 ms

Reset times
1>, 1>>,1>>>, lg>, lg>>

Reset ratios

Overshot time

approx. 30 ms

approx. 0.95

All reset values are based on the stage with the smallest setting value

approx. 35 ms

Tolerances

— Pick-up values 1>, 1>> 4> >>Tg>, lg>>
— Delay times T

5 % of setting value or 5 % of rated value
1 % of setting value or 10 ms

Influence variables

— Auxiliary voltagetin range
0.8 < VH/Vun <£1.2

— Temperaturetin range
02C <&tamp <40°C

— Frequengy'in range
098 < f/tin < 1.02

— Frequency in range
095 <f/fn < 1.05

—"Harmonics
up to 10 % of 3rd harmonic
up to 10 % of 5th harmonic

<1%

<05%/10K

<15%

<25%

<1%
<1%
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3.3 Inverse time overcurrent protection

Setting range/steps

Overcurrent pick-up |,> (phases) I/in
Overcurrent pick-up lgp> (ground)  I/ly
Time multiplier for I, lgp Tp (IEC charac.)
D (ANSI charac.)
Overcurrent pick-up I>> (phases) /iy

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

Overcurrent pick-up lg>> (ground) I/ly

Delay time for I1>>, Ig>> T

0.1t0 4.0 (steps 0.1)
0.05t0 4.00 (steps @.1)
0.05t03.20s (steps 0.01°'s)
0.5t015.0s (steps 041 s)

0.1 t0 25.0 (steps)0.1); or co
0.3to 12.5 (steps0.1); or oo
0.05 to 25.00 (steps 0.1); or co

0.00 s to 60.00%s, (steps 0.01 s)

Trip time characteristics acc. IEC

Normal inverse ("inverse”) (IEC 602553 type A)

Very inverse ("short in") (IEC 60255-3 type B)

Extremely inverse ("extrinv’)  (IEC 6025543 type C)

Long time inverse ("long inv”} (IEC 60255= 3 type B)

in the range 1.1 < I/l < 20,
tripping times do not decrease above Ifly > 20

Pick-up threshold of inverse_timeystages

Drop-off threshold of inverse time stages
Drop-off time

acc. [EC,60255~3 and BS 142
(refer to Figures 3.1 and 3.2)

0.14 T
(l/lp)0‘02 -1 'P

135
Tt -1 P
80
Te————.T
my2 -1 °
__120 T
) =1
where:

t tripping time
Tp  set time multiplier
| fault current
b set pick-up value

approx. 1.1-1p

approx. 1.03 x I
approx. 30 ms

Tolerances

— Pick-up ¥alues
- Delay time for 2 <zl/l, < 20
and 0.5 < /iy, <24

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

Influence variables

— Auxiliary voltage in range
0.8 < Vy/Vun < 1.2
—\Iemperature in range
=5 °C < 8amp <40°C
— Frequency in range
0.95 < f/ffy < 1.05

<1%
< 0.5 %/10K

< 8 % referred to theoretical time value

3-8
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Figure 3.1  Trip time characteristics of inverse time overcurrent protection, according IEC
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Figure 3.2  Trip time characteris se time overcurrent protection, according IEC

1 iqure 3.2:

The time scale of the / erse characteristic differs from that of the characteristics in Figure 3.1 by the

factor 10.

3-10 C53000-G1140-C125



75J602 v3

Technical data

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 ("definv”)

|—squared—t ("isquaredT”)

Pick-up threshold

Drop-off threshold

(refer to Figures 3.3 and 3.4)

9341
t= (———233———— +0.17966) D
(Illp) 0938 _ 4
( 0.2663 £0. 03393) D
(|/| )1 2969 _ 4
= ( — 56143 N + 2. 18592) D
(o) =
= ( OR3 +0.0228 ) D
(|/|p)002 A
= ( 3.922 + 00982) D
)2 -1
- ( 564 002434) D
(Np)% -
= ( 0.4797 0.21359) -D

(|/|p)1 5625 _ 4

50.7 . D_+ 10.14
(1/1p)2

~
|

where:

t tripping time

D set time muitiplier
| fault current

Ip set pickup value

approx. 1.06 - Ip
approx. 1.01 -1

Tolerances

— Pick.0p values
— Delay time for2< I/l < 20
and 05 <IIg< 24

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

Influence variables

— Auxiliary voltage in range
0.8 <V Vyn<1.2
— Temperature in range
=5°C <8amp <40°C
— Frequency in range
0.95 < f/fy <1.05

<1%
< 0.5%/10K

< 8 % referred to theoretical time value
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Figure 3.3  Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE
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Figure 3.4  Trip time characteristic of inverse time overcurrent protection, according ANSI/IEEE
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3.4 Unbalanced load protection

Setting ranges/steps
Tripping stage 1>
Tripping stage 12> ;

Time delays T(12>), T (I2>>)

8 % to 80 % of Iy (steps 1,%)

8 % to 80 % of Iy (steps 41%)

0.00s to 60.00 s (steps 0.01/s)

Lower function limit

Pick-up times

— Tripping stage l>>, tripping stage I>> >
- but with currents I/ly > 1.5 (overcurrent case)
or neg. sequence current < (set value + 0.1 x Iy)

Reset times
— Tripping stage I, >, tripping stage I,> >

Reset ratios
— Tripping stage I,>, tripping stage l> >

atleast one phaseg/current > 0.1 - Iy

atfy = 50 Hz atfy = 60 Hz

approx460 ms approx. 75 ms

approx. 200'ms approx. 310 ms

at fn =060 Hz atfy = 60 Hz

approx. 35 ms approx. 42 ms

approx. 0.9 — 0.01 - Iy

Tolerances

- pick-upvalues l»>, I>>> current I/ly < 4.5
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 < Vy/Vun< 1.2
— Temperature

in range =5 °C <@anp < +40 °C
- Frequency

inrange 098 < f/fy, < 1.02

in range/0.95 < f/fy < 1.05

<1%
<0.5%/10K

<2%ofly
<5%ofly
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3.5 Thermal overload protection

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

3

Setting ranges/steps

Factor k according to IEC 60255-8 0.40 to 2.00 (steps'0701)
Thermal time constant 1y, 1.0 to 999.9 min 4 (stepsi0.1 min)
Thermal warning stage Owamn /Orip 50 to 99 % referredito trip temperature
rise (steps 1 %)
Prolongation factor at motor stand-still k; 1.00 to 10,00 (steps 0.01)

Trip time characteristic (1/kIn)2 = (Ipre / K-In)2

I/ kIn? =1

t=tn - /n

t trip time

Tx time constant

I load current

Ipre preload current

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

in the range I/k-Iy < 8; tripping times(domotdecrease above I/l > 8

Reset ratios

© /Oyip reset below Owamn

© /Owam approx. 0.99

Tolerances

- referringito k- +5% class 5% acc. [EC 60255-8
- referring totrip time +5%*2s class 5% acc. |IEC 60255-8

Influenceivariables referred to k-l

— Auxiliary dc voltage in range

0.8 @VH/Vun< 1.2 <1%
— Temperature in range

—-5°C<¥mp< +40°C < 0.5 %/10K
—Frequency in range

0.95 < f/fy < 1.05 <1%
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Figure 3.5  Trip time characteristic of overload Figure 3.6  Trip time characteristic of overload
protection — with total memory - protection — with total memory -
(without preload) (with 90 % preload)
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3.5.2 Overload protection without memory 0

Setting ranges/steps

Pick-up value  I/ly 0.4104.0 (ster\@
0.

Time multiplier  t_ (= tg-time) 1.0t0120.0 s (ste
N

Trip time characteristic
forl >1.1 .1

t
10 miplier (= tripping time for
imes current setting )
ad current
N ck-up current
appr

also to Figure 3.7

Reset ratio i @ ox. 0.94
Tolerances \Z
- referring to pick-up threshold 1.1 £l +5%

Influence variables

- Auxiliary dc voItage%
0.8 < VH/Vin<= <1%
— Temperature in r@
=5°C < famp <0.5%/10K

<1%

- referring to trip time +5%=%2s
L2 \< ,
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3.6 Start-up time monitoring

Setting ranges/steps

Permissible start-up current  lsian/In 0.4 to 20.0 (stepsi0.1)

Permissible start-up time tstant 1.0st0 3600 s (steps. 0.4 s)
| 2

Tripping characteristic t= (—f‘jﬂ-) - ttart  forlkms > Istant
rms

Reset ratio Irms/lstart approx\0.94

Tolerances

Pick-up value 5%

Delay time 5 % of setting value or 330 ms

3.7 Auto-reclosure (eptional)

Number of possible shots 1upto9

Auto-reclose mgdes three-pole

Dead timeffor 1st shot 0.05 s to 1800.00 s (steps 0.01 s)
Dead time for2nd shot 0.05 s to 1800.00 s (steps 0.01 s)
Dead time'for 3rd shot 0.05 s to 1800.00 s (steps 0.01 s)
Dead time for fourth and any further shot 0.05s to 1800.00 s (steps 0.01 s)
Reclaif time after successful AR 0.05st0320.00s (steps 0.01s)
Lock-out time after unsuccessful AR 0.05 s t0 320.00 s (steps 0.01 s)
Reclaim time after manual close 0.50 s to 320.00 s (steps 0.01 s)
Duration of RECLOSE command 0.01 sto60.00s (steps 0.01 s)
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3.8 Ancillary functions

Operational value measurements

— operational current values
measurement range
tolerance P

— thermal overload values
calculated temperature rises
measurement range
tolerance

ILt; I2i I
0% t0240 % In
3 % of rated value or of measured value

@/ @(rip
0 % to 300 %
5 % referred to Oyip

Fault event data storage

storage of annunciations of the last eight faults

Time assignment

resolution for operational annunciations
resolution for fault event annunciations

max time deviation

Data storage for fault recording

total storage time (fault detection or trip command =

max. storage period per fault event  Tmax
pre-trigger time Tore
post-fault time Tpost

sampling rate

max. 8 fault events

0 ms)
max. 5 s, selectable pre-trigger and post-fault time

0.30 to 5.00 s (steps 0.01 s)
0.05 to 0.50 s (steps 0.01 s)
0.05 to 0.50 s (steps 0.01 s)

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)
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4  Method of operation

41 Operation of complete unit

The numerical time overcurrent protection SIPRO-
TEC7SJ602is equippedwitha powerful and proven
16-bit micro-controller. This provides fully digital pro-
cessing of all functions from data acquisition of mea-
sured values to the trip and close signals to the cir-
cuit breaker.

Figure 4.1 shows the base structure of the unit.
The transducers of the measured value input sec-
tion Ml transform the currents from the measure-

ment transformers of the switch-gear and match
them to the internal processing level of the unit.

A¢ Bo Co

Apart from the galvanic and low-capacitive isolation
provided by the input transformers, filters are pro-
vided for the suppression afinterference. The filters
have been optimized with regard to bandwidth and
processing speed to suitythe‘measured value pro-
cessing. The matched analog values are then
passed to the analeg input/section Al.

The analog input'section Al contains input amplifiers
for each input)analog-to-digital converters and
memory circuits forthe data transfer to the micropro-
cessor.

r__ s
E' ; :§"§ | | wp A gi518{H 618 |68|H | LCD Display
- { Filter EICICICICIEICIE (2x8 Characters)
M .
: P ———-—i(]— Service
I §"§ | Fitter I ————ﬁ—— Blocked ‘:—_—-’—E‘ Device Fault
1 C N
LP
&1 —[ "g ] Fier R [] i !
| o ——
¢ | § "g Lp 4 Programmable
) Filter D : Output Relays
= I L“ P = > fqr Trip and/or
R I I # Signalization
, Hol A | - o D B
! q E D ————1@— 4 Program-ﬁ /
Operator C mable LEDs
—Panel Y7 | N E ;]{(] |
' Reset S Sgr(i:al ‘Otp?frator | Personal Computer
I y//ﬁ (PC) Interface ’
3 Programs | S icati I
mableBinary l——- y// q hfo%muglzg;?;ﬁ;) System Interface
Inputs \ (o) ,
[ R |
Power ‘ ~ I
Supply A —
.
Figure 4.1 Hardware-structure of time overcurrent protection relay 7SJ602
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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 ofthe measured quantities,
- scanning of limit values and time sequences,

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

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

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

- storage of measured quantities during a fault for
analysis.

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

equipment (e.g. blocking signals). Outputs includef
in particular, trip and reclose commands to the cir~
cuit breakers, signals for remote signalling ofimpor-
tant events and conditions as well as visual indica-
tors (LEDs), and an alphanumerical display on the
front.

An integrated membrane keyboard in“€onnection
with a built-in alphanumerical LCD display‘enables
communication with the unit. All"operational data
such as setting values, plant data,/etc.‘are entered
into the protection from this panel (refer to Section
6.3). Using this panel the parameters can be re-
called and the relevant dataifor the evaluation of a
fault can be read out after afaulthas occurred (refer
to Section 6.4). The dialog with the relay can be car-
ried out alternativelywvia the,serial interface by means
of personal computer.

A power supply tnit provides the auxiliary supply to
the deseribed functional units with +5 V. Transient
failures inithe supply voltage, up to 50 ms which may
occurduring'short-circuits in the d.c. supply system
ofthgplantare bridged by a d.c. voltage storage ele-
ment
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4.2 Time overcurrent protection

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

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 I1>>> is avail-
able.

The characteristics can be individually set for phase
currents and for ground currents. All stages are in-
dependentfrom each other and can be setindividu-
ally.

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 onta fault/the
time overcurrent protection can also proevidea‘rapid
trip. A choice can be made whether the I>> stages
or the I>/Ip stages are decisive for ampundelayed
trip, i.e. the associated time delay is/bypassed for
this condition.

4.2.1 Formation of the measured

quantities

The measured currents are fed tothe relayvia thein-
puttransducers foreach'phase. The inputs are gal-
vanically isolated against the electronic circuits as
wellas against each other. Thus, the star-point ofthe
three phase currents can be formed outside of the
relayfor further protection or supervision devices
can bejincluded in the current transformer circuits.
For the ground current input, either the residual cur-
rent of the phase current transformers can be used,
or aseparate summation currenttransformer canbe
connected.

The secondary 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-
digital converters.

4.2.2 Definite time overcurrent pro-
tection

Each phase current is compared with the limit value
whichis setin common for the three phases. Pick-up
is indicated for each phage. The phase dedicated
timer is started. After the time‘has elapsed trip signal
is given. The protection €entains three stages: The
I> stage is delayedéwith T=I>, the high-set stage
I1>> is delayed with,T — 1> the very high threshold
stage | >>> is alwayslinstantaneous.

The residual (greund) current is processed sepa-
ratelygand‘'compared with separate overcurrent
stagesig>,andilg> >. Pick-up is indicated. After the
associatedtirge T—lg> or T—Ig>> has elapsed, trip
command'is given.

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

The logic diagram of the very high and high set
stagesis shownin Figure 4.2, that ofthe definite time
overcurrent stages is shown in Figure 4.3.

4.2.3 Inverse time overcurrent protec-

tion

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

The pick-up values of each stage I, (phases), lgp
(ground), |>> (phases) and lg>> (ground) as well
as the associated time factors can be set individual-

ly.

The logic diagram of the inverse time overcurrent
protection is shown in Figure 4.4.

For inverse time overcurrent protection stages, one
can select whether the fundamental wave ofthe cur-
rents or the true r.m.s. values be processed.
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4.2.4 Fastbus-bar protection using reverse interlocking scheme

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

@

onto a busbar with several outgoing feeders (refer
Figure 4.5).

"Reverse interlocking” means, thatthetime overcur-
rent protection can trip withimya short time T—1>>,
which is independent of the gradingd time, if itis not
blocked by pick-up of onefof the next downstream
time overcurrent relays (Figure 4.5). Therefore, the
protection which is clos€st tothefault will always trip
within a shorttime, asit cannet be blocked by arelay
behind the fault location, T he time stages |I> or |, op-
erate as delayed‘back-up stages.

:
- '

Infeed direction \,\ L~
. 3 S .
3t o
Grounded or . hﬁb
Ungrounded F Relay 1 Relay 3 Relay 2
Systems = - ~
i > 15 1 1 > (| 1> |
>I>> block
1| Tz Tii>> ' M t3 ro 2 i
t Trip Trip Trip Trip
‘ I B
Tyl TyI>>
1
| _ S ST b

Faultiat A: Tripping Time = T11>>

—

Fault at B:" Tripping Time = either T,1>>, T,l>, or the inverse time delay of the asserted O/C element
depending upon the fault magnitude and other relay settings

Backup Tripping Time = T4I>

Eigure 4.5 Busbar protection using reverse interlocking principle — scheme
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43 Unbalanced load protection

The unit is equipped with an unbalanced load pro-
tection, which is advantageous for protection of mo-
tors which are switched by vacuum contactors with
associated fuses. When running on single phase the
motors develop small and pulsating torques, sothat
with unchanged torque load the motor will be quick-
ly thermally overloaded. Furthermore, thermal over-
loading of the motor can arise by unsymmetrical
system voltage. Even small unbalanced system volt-
ages may lead to large slip load currents because of
the small negative sequence reactances.

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

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

In the unbalanced load protection of the 7SJ602, the
fundamental wave of the phase currents is filtered
out and separated into symmetrical components
(negative sequence |, and positive sequence l4).
The ratio lo/In (In = rated relay current) is evaluated
for unbalanced load detection.

The unbalanced load protection’ hastwo-stage de-
sign. If the first adjustable threshold b > is reached,
timer Tjo> is started, the second, adjistable thresh-
old I,>> starts the timernI;,>>| (see Figure 4.6).
When the associated time hasgelapsed, trip com-
mand is issued.

Filtering of the negative sequence current is possi-
ble as long as the highestiofthethree phasecurrents
is at least 0:1times rated current of the relay.

Figure{4iZ,shows the logic diagram of the unbal-
anced load, protection.

t ]
Trip area
Tigs | ---- !
: /trip stage l;>
, trip stage lr>>
Tioss> 77— ST T T

Ih>> —_—

Figure 4.6 £Trip time characteristic of the unbalanced load protection
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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 withtotalmemory) 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 perthe following
thermal differential equation:

do . 1 1 p

+ . = —

dt Tth © Tth

with® - actualtemperaturerise related on the final
temperature rise for the maximum“per-
missible current k-ly

1h— thermal time constant for heating4up ot
the protected object

| - actual current (.m.s. value) related on the
maximum permissible current of the pro-
tected object Imax)= k“iIn

When the temperature rise reachesafirst set thresh-
old, a warning alarmis given, in otder to render pos-
sible an early load reductionf the trip temperature
threshold is reachedfthe protected object can be
disconnected from the network.

The temperature sises‘are calculated separately for
each individualfphase. The maximum calculated
temperature rise ofthe three phases is decisive for
the set thresholdsyA 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“eurrent 1o« is described as a multiple of the
rated current Iy:

Imax = k'In

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

In addition to the k —value, the thermal time,constant
Ty as well as the alarm temperature Oyardfmust be
entered into the protection unit.

When the warning thresholdf Ogamy,has been
reached, the protection computes the expected
time until trip (steady-state current“assumed) and
makes it available in the operational measured val-
ues. The applied formulais:

12 20
trip = Tth.In S—=
1291

with tyip — expected-time until trip

(C) actual temperature rise related on the
final'temperature rise for the maximum
permissible current k-Iy

T —'thermal time constant for heating-up of
the protected object

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

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 motoris assumed to stand still when the
current consumption is less than 0.1 times rated
(relay) current.

|2_

telose = k¢ - forl < 0.1y

Th - In
|2 —Ywarn
with tqose— time after which reclosure is permitted

| — actual current

1h — heating-up time constant

ke — prolongation factor for cooling down

© - actual temperature rise

Owarn—parameterized warning temperature
rise

4-10
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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=———— . { forl >1.1.1
(/12 =1 -
witht - tripping time
| - overload current
IL — parameterized threshold value
t. — parameterized time multiplier (= tripping
time with 6 times the threshold value 1)

When the current of at least one phase has exceed-
ed the limit value (1.1 - 1), pick-up is indicated and
the timer is started. Trip command.is given after the
time has elapsed.

When pick-up has occurred, theyprotection com-
putes the expected time umtil trip, (steady-state cur-
rent assumed) and makes‘it/@vailable in the opera-
tional measured values.

Figure 4.8 shows the logiesdiagram of the overload
protection with and without memory.

oL
preLOAD
: O— no prelLD
' 1-r= F 1 [ H—Comwm)
lA ] lA eff 40 ‘ dt T
X £
: 1— 12 = QQ + 1— o @ -
1B —|IB eff 9"./:,__ v dt J Oma O/L Trp
) .
X [ —
! 1 do 1
) -_— |2 — —_— 4 - @
lc—Ic eff s/:_ T aty, " T _y
with,memo ' o
Block overload y ©=0
protection
>0/L bk
without memory
L OlLTrp
L
11 A [ aND— J \."j OR >
t
_.._.1.1-|B "_CAND'_"NORC _= \
1.1.1 (oL piu)
e T Ao

Figure 4.8 Logic diagram of overload protection

C53000-G1140-C125



7SJ602 V3

Method of operation

4.5 Start-up time monitoring

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

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

2
len
t=(| ) " tsn

witht - tripping time
| - actual current (r.m.s.)
lsn — parameterized start-up current
tsn — parameterized start-up time

forl > lgn

Figure 4.9 shows the logic diagramfof the start-up
time monitoring.

tsnt

I’ N\

ts

f

OR

L1 |

L1 eff srt - ANDH—
ho—{115 et lsn 1 Jano|—{noRp
|L IL3 eff lsrt AND

Block start-up
time monitoring

Figure 4.9 Logic diagfam of start-up time monitoring

{ >SRT bk )
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4.6 Automatic reclosure (optional)

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

Ifthe short circuit is still present after the auto-reclo-
sure (arc not quenched or metallic short circuit),
thenthe 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.

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

For the auto-reclosure sequence to be suceessful,
faults onany partoftheline should befcleared from
the feeding line ends within the same /-~ Shortest
possible — time. The time overcurfent protection is,
therefore, programmed as to trip with the instanta-
neous or short-time delayed{stagessli>>, 1>>>,
and lg>>, only before the first reclesure, in order to
achieve fast tripping. Thereafter, these stages are
blocked in order to allow selective delayed tripping
in accordance with thétime-grading plan of the sys-
tem.

Initiation of the autofreclosure function can be
blocked by'signals which can be freely assigned to
internal@ignalsier to a binary input. This is meaning-
ful forfsuchftripping functions which shall block re-
closurey e.g for/an external bus-bar protection. Re-
closure isblocked when the blocking signal appears
at any time instant while the start signal is present.

Furthermore, 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. aslong asiitis pres-
ent. But, if this blocking signal is active atthe 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 atthe momentwhere reclosure commandiis out-
put. Once a reclosure command isspresent, it is, of
course, retained.

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

The time overcurrent protection’Clears a short-circuit
in one of the rapid stages 1>>, 1>>>, orlg>>.The
AR-function is initiatediaWith fault clearance (i.e.
drop off of the trip command), the (settable) dead
time "AR T1" for the first AR-cycle commences. Af-
ter the deadtime; thecircuit breaker receives a clos-
ing cammandythe duration of which is settable. Si-
multaneously, the’ ' (settable) reclaim time "T—REC”
is started.

If thepfault™is cleared (successful AR), the reclaim
time "T=REC" expires and all functions reset to the
quieseent condition. The network fault is cleared.

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

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 allfunctionsreturnto
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 finaldiscon-
nection after the last permissible cycle. The lock-out
time "T—LOC" is started. For this time the close com-
mand locked. Since no further AR cycle is permitted,
AR has been unsuccessful.

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

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

Figure 4.12 shows the logic diagram of the annunci-
ations generated by the trip circuit supervision.

4.71 Supervision using two binary in-

puts

When two binary inputs are used, they are con-
nectedaccordingto Figure 4.10: one input in paral-
lel to the trip relay the circuit of which is to be super-
vised, the other inparallelto the circuit breaker auxil-
iary contact.

The binary inputs are energized (logical "H") or
short-circuited (logical "L”) depending on the status
of the trip relay and the circuit breaker.

During normal operation it is not possible that beth
the binary inputs are de-energized (logical*L") at the
same time unless for the short time where the'trip
relay has already closed but the,breaker is|not yet
open.

If both the binary inputs aré,de-energized continu-
ously, this indicates that eitherthe trip'circuit is inter-
rupted, or the trip circuits short<circuited, or the
control voltage for tripping.is absent, or the breaker
has not properly operated-%Fhus, this status indi-
cates a fault in the trip circuit.

The status of the tw,binary inputs is checked ap-
proximatelyevery200 ms. An intentional time delay
for alarm™is, produced by three repeated status
checks before‘an alarm is given. This prevents from
faulty alarms due'to short transient occurrences.

4.7.2 Supervision using one binary in-
put

When one binary input is used, this is conneeted ac-
cording to Figure 4.11: in parallelto,the'trip relay the
circuit of which is to be supervised.

The binary input is energized (logical "H”) as long as
the trip relay is not energizedyand\the trip circuit is
healthy.

When the binary inputfis niet energized (logical L"),
this indicates that either the trip contact is closed or
the trip circuit isginterrupted, or the trip circuit is
short-circuited, or the'€entrol voltage for tripping is
absent. As the trip contacts may be closed during
healthy trip circuit.condition, the status ofthe binary
input isichecked inrelatively long periods (30 s). Fur-
thermore; anintentional time delay for alarm is pro-
duced by three repeated status checks before an
alanm is'given. This prevents from faulty alarms dur-
ing‘closed trip contacts.

Sinceithe second binary inputis not available in this
mode, it must be replaced by a resistor R which is
connected to the breaker auxiliary contact 52b (refer
to Figure 4.11, compare with Figure 4.10). This al-
lows to detect disturbance in the trip circuit even
when the breaker auxiliary contact 52a is open and
the trip contactis reset. The resistance of R is dimen-
sioned such that the trip coil TC must not be ener-
gized whenthe circuit breaker is open (auxiliary con-
tact 52a open, 52b closed); on the other hand the
binary input must be safely energized when the trip
contact is open.

Information on how to dimension the resistor are
contained in Section 5.2.3.
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Figure 4.12 Logic diagram of trip circuit supervision
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4.8 Ancillary functions

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

- processing of annunciations,

— storage of short-c'ircuj‘t data for fault recording,
— operational measurements,

— test routines,

- monitoring functions.

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

4.8.1.1 Indicators and binary outputs

Important events and conditions are indicated by
optical indicators (LED) on the front plate.(The relay
also contains signal relays for remote signalling: All
ofthe signals and indications can be marshalled, i.e.
they canbe allocated meanings otherthanthe facto-
ry settings. In Section 5.5 the delivered condition
and the marshalling facilities are'described in detail.

The output signal relays arernotilatched and auto-
matically reset as soon asthe originating signal dis-
appears. The LEDs canbearrangedtolatch ortobe
self-resetting.

The memorigs of the LEDs can be reset:

- locallyby operation of the reset button ("N") on
the relay,

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

= viathe operating interface,

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

Some indicators and relays indicate coaditions; it is
not appropriate thatthese should,be stored. Equally
they cannot be reset until the originatings€riterion
has been removed. This mainly concerns fault indi-
cations such as "Trip circuit interrupted”, etc.

Agreen LED indicates readiness foroperation ("Ser-
vice"). This LED cannot begesetand remains illumi-
nated when the microprecessoris working correctly
and the unitis not faulty. ThelLED extinguishes when
the self-checking functien of the microprocessor de-
tects a fault or when'the auxiliary voltage is absent.

With the auxiliary veltage present but with an exist-
ing internal fault'in, the unit, a red LED illuminates
("Blocked*)and blocks the unit.

4.8.1%2 Information on the display panel or to

a personal computer

Events and conditions can be read off in the display
on the front plate of the device. Additionally, a per-
sonal computer, for example, can be connected via
the operation interface, and all the informations can
then be sentto 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 | 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 ofthe time overcurrent
protection. The quiescent information is displayed
again once these fault annunciations have been ac-
knowledged. The acknowledgement is identical to
resetting of the stored LED displays as in Section
4.8.1.1.

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 ortothe
personal computer via the operating interface.
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After a fault, for example, important information con-
cerning its history, such as pick-up and tripping, can
be called up on the display of the device. The fault
inception is indicated with the absolute time of the
operating system. The sequence of the events is
tagged with the relative time referred to the moment
at which the fault detector has picked up. Thus, the
elapsed time until tripping is initiated and until the
trip signalisresetcanbereadout. Theresolutionis 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.

Anetwork fault begins with recognition ofthe 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 bestored as part of one network fault (if auto-re-
closure is carried out). Thus, one networkdault can
include different fault events (from picksup 4until
drop-off). This is particularly advantagéoeus forallo-
cation of time data.

4.8.2 Data storage and transmission
for fault recording

The instantaneous values of the measured values
iL1, iL2, iLs, ig

are sampled at 1 ms intervals (fo,5044z) or 0.83 ms
intervals (for 60 Hz) and stofed,in aicirculating shift
register. In case of afault, thedatavare stored over a
selectable time periodgbut imax. over 5 seconds.
The maximum number ofifault records within this
time period is 8. These,data are then available for
fault analysis. Foreach renewed faultevent, the ac-
tual new fault data are stored without acknowledge-
ment of the old, data.

The fault data‘of the last fault are saved in the relay
and protected against power supply failure.

Thedataean be transferred to a connected personal
computer via the operation interface and evaluated
bythe protection data evaluation program DIGSI®.
The currents 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”.

4.8.3 Operating measurements

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

The following is valid:

- Iy, I 2, I.zPhase currentsin % ofrated currentand
in amps primary,

-l ground current in % of rated current
and in amps primary,

— ©/Byip calculated temperature rise referred to

trip temperature rise.
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4.8.4 Control functions

7SJ602is capable of 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
ofthe device, or via a serial interface from a personal
computer or a central control station (LSA).

Breaker control can be switched on or off by param-
eter setting or via a serial interface and may be
blocked via a binary input.

The CLOSE command generates the annunciation
“Q0 clo.” which must be allocated to the binary
output for breaker close (if applicable together with
the AR close command) during configuration. The
annunciation “DEV Cls” is also generated as the
common close annunciation of the device.

Control command

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

The TRIP command generates the annunciation “Q0
Trp” which must be allocated to_the binary output
for breaker trip (together with the protection trip sig-
nal(s)) during configuration. The'annunciation “DEvV
Trp” is also generated as the c@mmon trip annunci-
ation of the device.

The annunciation remains until the general trip com-
mand duration T—TRP‘has expired. The close com-
mand of this controlifunction does not initiate the
auto-reclose function (if available).

Control in progress

AR in progress

1 ——=_ on/off
0 _:\_L
AND
.>SWblo.” —r(

Close command

Trip command
(from protection)

via serial
interface

AND I l AND

OR

L — e

-

Close command
via operator
panel

.

Trip command

T-TRP

via serial
interface

L -

AND _l I_

: >

Trip command
via operatar.

_I_OR

panel

Figure 4.13 Logic of circuit breaker control

—p» AR reset
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4.8.5 Test facilities

Numerical time overcurrent protection 7SJ602 al-
lows simple checking of the tripping circuit and the
circuit breaker as well as interrogation ofthe state of
allbinaryinputs and outputs. Initiation of the test can
be given from the operator keyboard or via the oper-
ator interface (refer to Section 6.7.3 and 6.7.4).

4

4.8.5.1 Circuitbreaker 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,
the relay indicates the test sequence inthe display. If
the relay is equipped with the auto-reclosure option,
a TRIP/RECLOSE cycle can be initiated.

4.8.5.2 Interrogation of binary states

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

4.8.6 Monitoring functions

The device incorporates comprehensiveymonitoring
functions which cover both.hardware and software.

4.8.6.1 Hardware monitoring

The complete hardware is monitored for faults and
inadmissible functions, from the measured value in-
puts to the output relays/'In detail this is accom-
plished by monitoring;

— Auxiliary and reference voltages

Failure or switch-off of the auxiliary voltage auto-
matically puts the system out of operation; this
status is indicated by the breaking contact of an
availability relay provided it isfFaccordingly allo-
cated. Transient dips ingsupplysfvoltage of less
than 50 ms will not disturb thefunction of the relay
(rated d.c. auxiliary voltage,> 140 V).

— Command output channels:

The command rélays for tripping and reclosing
are controlled bytwo cemmand and one addition-
al release channels:¥As long as no pick-up condi-
tion exists, the‘eentral processor makes a cyclic
check of these command output channels for
availability,/by Jexciting each channels one after
the'other and‘checking for change in the output
signalilevel,Change of the feed-back signal to low
levehindicates a fault in one of the control chan-
nels,or in the relay coil. Such a condition leads au-
tomatically to alarm and blocking of the command
output.

— 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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4.8.6.2 Software monitoring

For continuous monitoring of the program se-
quences, a watchdog timer is provided which will re-
set the processor in the event of processorfailure 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 berecog-
nized. Such faults lead toreset 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
switchitself 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.

4.8.6.3 Measured value supervision

1n the current path, there are four input converters;
the digitized sum of the outputs of these must al-
ways be zero. A fault in the current path is recog-
nized when

’iL‘l + i+ i3 + k]XiEI >
SUM.Th x Iy + SUM.Fa x Imax

An adjustable factor k) (parameter le/Iph) can be set
to correct the different ratios of phase and ground
current transformers (e.g. summation transformer
for ground fault detection). If the residual ground
current is derived from the current transformer star-
point, k; = 1. SUM.Th and SUM.Fa are setting pa-
rameters (see Section 6.3.9). The component
SUM.Fa x Imax takes into account permissible cur-
rent proportional transformation errors‘inthe input
converters which may particularly/occur,under con-
ditions of high short circuit currents/(Figure 4.14).

Note: Current sum monitoring can'@perate properly
only when the residual curtentefthe protectedline is
fed to the Ig input of thefrelay:

_IE |¢ = Faultieurrent
In
Slope:
/ SUM.Fa
SUMITh
Imax
In

Figure 4.14 Current sum monitoring (current plau-
sibility check)
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5 Installation instructions

AN

Warning

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

In pértichlar the éeneral erection and safety regulations (e.g. IEC, DIN, VDE; ornational standards)
regarding the correct use of hoisting gear must be observed. Non-obsefvance,can result in death,
personal injury or substantial property damage.

5.1 Unpacking and repacking

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

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

The transport packing can be re-used for further
transport when applied in the same way. The stor-
age packing of the individual relays isypotsuited to
transport. If alternative packing is used,ithis ‘must
also provide the same degree of protection against
mechanical shock, as laid down (in JEC 60255-
21 -1 class 2 and IEC 60255—-24=2 class 1.

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 aveid humidity influences and
condensation.

5.2 Preparations

The operating conditions must accord with VDE
0100/5:Z3 and VDE 0105 part 1/7.83, or correspond-
ing national,standards for electrical power installa-
tions.

/!\ Caution!

The modules ofdigital relays contain CMOS
circuits. These shallnot be withdrawn or in-
serted under live conditions! The modules
must be so handled that any possibility of
damage due to static electrical charges is
excluded. During any necessary handling
of individual modules the recommenda-
tions relating to the handling of electrostati-
cally endangered components (EEC) must
be observed.

In installed conditions, the modules are in no dan-
ger.
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5.2.1
5.2.1.1

Mounting and connections

Model 7SJ602*—-*B*** for panel sur-
face mounting

— Secure the unitwithfour screws to the panel. For
dimensions refer to Figure 2.1.

— Connect the grounding screw of the device with
the grounding system of the panel. The cross-
section of the grounding 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 mm2,

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

— If an electrical interface is used, the cable screen
must be grounded. If an optical interface is used,
observe the permissible bending radius (Section
2.3).

5.2.1.2 Model 7SJ602*-*D*** and —*E*** for,
panel flush mounting or cubicle instal-
lation

— Slip away the covers at top and bottom of‘the
housinginordertogainaccesstothefourholesin
the fixing angle.

— Insertthe unitinto the panel cut-out orthe cubiéle
rack and secure it with four fixing screws. For di-
mensions refer to Figure 2.2.

— Replace the covers.

— Make a solid low-ohmic and low-inductive opera-
tional ground connection'between the grounding

surface at the rear of the unit using at least one
standard screw M4, and the grounding system of
the panel or cubicle. The cross-section of the
grounding 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 orisnap-in ter-
minals of the connectors of the housing. @bserve
labelling of the individual connector medules to
ensure correct location; observe the max. permis-
sible conductor cross-sections and forque (see
Section 2.3). Use copper conductors only!

- If an electrical interfacesis, usedy'the cable screen
must be grounded. [f:an optical interface is used,
observe the permissible,bending radius (Section
2.3).

— Ground the sereeniof the serial RS485 interface
when jt is used.
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5.2.2 Checking the rated data

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

5.2.2.1

Four different ranges of auxiliary voltage canbe 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
48/60/110/125 Vdc and 110/125/220/250 Vdc differ
from each other by different pluggumpers. The as-
signment of these jumpers isyshown’in Table 5.1,
their location on the p.c.bginFigure 5.1. The model
for110/125/220/250 Vdcis suitable for 115 Vac, too.
A different model is suited for 230 Vac. When the
relay is delivered, all theses plugs are correctly lo-
cated and matchedte the specification given on the
name plate of therelay, so'that, normally, none ofthe
bridges need to be altered.

Auxiliary voltage

Jumpers 24 Vdc 48/60/110/125 Vdc | 110/220/250:Vdc; 115 Vac 230 Vac
X51 none 1-2 2-3 none
X52 none 1-2,3-4 2-3 none
X583 " none 1-2 2-3 none

Table 5.1 Jumper position for auxiliary voltage

5.2.2.2 Rated currents

The current inputs of the relay are mat€hed to the
rated current as given on the name plate ofthe relay
according to the order designation. Theyrated,cur-
rent is considered by correct locationsef plug,jump-
ersonthe p.c.b. The assignment ofthese jumpers is
shown in Table 5.2 and their location’on the p.c.b. is
shownin Figure 5.1. When the relay is delivered, all
theses plugs are correctlyylocated and matched to
the specification given on, the name plate of the
relay, so that, normally, ngne ofthe bridges need to
be altered.

Jumper Iy =1A IN=5A
X21 to X24 1A 5A

Table 5.2 “%Jumpert position for rated currents

5.2.2.3 Control d.c. voltage of binary inputs

When the device is delivered from the factory, the
binary inputs are setto operate with a dc control volt-
age that corresponds to the rated dc voltage of the
power supply. In 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 volit-
age being used. Each binary input has a pick-up
voltage that can be independently adjusted; there-
fore, each input can be set according to the function
performed.

A jumper position is changed to adjust the pick—up
voltage of a binary input. Table 5.3 shows the as-
signment of these jumpers, Figure 5.1 their location
on the p.c.b.
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Jumper Rated control Rated control
voltage voltage
24/48/60/110/ | 110/220/250 V-
125V- 115/230 V~
Pick-up thresh- | Pick-up thresh-
old 19V old 88V
X11 to X13 L H

Table 5.3 Jumper position for the rated control
voltages of binary inputs

Note: If binary inputs are 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 smaller than halfthe control voltage.

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

The contact of the life status supervisionrelay can be
operated in normally open (NO) or normally closed
(NC) mode. Normally, the NC mode is used but the
contact mode can be changed according to Table
5.4.

Jum- NO contact NC contact [ as deliv-
per ered
X15 1-2 2-3 2-3

Table 5.4 Jumper position for the contact mode
of the life status contact

5.2.2.5 Changing jumpers

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

— Ifthe device has a communicationiinterfaceat the
bottom, the six screws of the_communication
module must be loosened andthe /moedul must be
removed.

— Pull out the module by taking it\at the front cover
and place it on a surface whichis suited to electro-
statically endangered components (EEC).

/!\ Caution!

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

= (Check the solder bridges according to Figure 5.1.
— Insert module into the housing;

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

— If the device has a communication interface, the
communication module must be re-inserted and
fixed.

— Re-insert covers.
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PR | |
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' 0 T1
20
>0
s
— L ]
X2
== T2
LC X22 000
x4 SA1A
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0Do ooo Ao
X12 X111 X13
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« 0
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>0
x
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g
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x
N
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X1
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1 2 3 4
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o
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&
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Figure 5.1 CPU-—module - illustration of the jumpers on the printed circuit board
5.2.3 Connections
General and connection diagrams are shown in Ap- binary inputs and outputs are described in Sect. 5.5.

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

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

If one single binary input is available (Figure 5.2), an
external resistor R must be connected in the circuit
of the breaker auxiliary contact ("a” contact), which
replaces the missing second binary input (refer also
to Section 4.7.2). Thus, afaultis 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 ("a” contact

+ DC Control Voltage

open and “b” contact closed), butthatthe binary in-
put (Bl1) can operate when the trip contact ofthe de-
vice has opened, at the same time (Figure 5.4).

This results in an upper limit Rynax and a lower limit
Rmin of the resistance, from which the arithmetical
mean value is taken:

Rmax + Bmj
R = —max ¥ Pmijp
2

The maximum resistance Rmax istderived from the
minimum control voltage of the'binaryinput:

— Vav — Vaiminhy

= -~ - Rrc
Bl (High)

Rmax

The minimum resisfanece Rmin is derived from the
maximum control voltage ‘which does not operate
the circuit breaker, trip)coil:

[7sd602 |
| | + DC Control Voltage
- —_— e — - VBl min+ | Bl 1 e |_7$J602 —I
[7sus02 l = ~ . .
th ——
Vproteetve T L : .
[N Y I B TG 75J602 I : :
or any other T —J_A_' L _ _J
protective - -
| relay J
3
|
<
R
L
e e
52a 52b :
+
i1 ]
Rrc Vrcow
— DC Control Voltage -

Trip contact OPEN

— DC Control Voltage
Trip contact CLOSED

Figure 5.2 Dimensioning the external resistor R when one single binary input is used

5-6

C53000-G1140-C125



75J602 v3 Installation instruction

_ Vev - Vicaowm
Amin = Rro - oy cow O

I (High) constant current which operates the binary input
(approx. 2mA)

Veimin  Minimum control voltage for the binary input

(approx. 17 V at delivery, approx. 75 V with
increased pick-up)
Vev Control voltage of the trip circuit \
Rrc ohmic resistance of the trip coil
Vrcuow) maximum voltage which does not operate the trip
coil
Example: 0
Igi (High) 1.6 MA (protection relay data) Q
Vgimin 17 V (protection relay data)

Rmax = 1.6 mA

Vev 110 V (switchgear control voltage) @
Rrc 500 €2 (circuit breaker data)
Vrc wow) 2 V (circuit breaker data)

46 k2

Rmax

110V-2V @
Rmin = 500 Q - —35v ¢
Rmin = 27kQ \

Rmax + Bmyj
= —4max _ _min__
R 2

The nearest standard vall.g is selected: 33 kQ.

Q
o
¥

L 4
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5.2.4 Checking the connections 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-circuited.
/1\ Warning

— Fit an ammeter in the auxiliary power circuit;

Some of the following test steps are car- range approx. 1.5 A to 3 A.

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

— Close the power supply circuit breaker; check po-
larity and magnitude of voltageatithe terminals of
the unit or at the connector module:

t[\Toe:j.observance can result in severe per- — The measured current Consumption should cor-
sonal injury. respond to the quiescentipower consumption of
approximately 2 W/VARTransient movement of
the ammeter pointer.only‘indicates the charging
Before initial energization with supply voltage, the current of the storageleapacitors.
relay shall be situated in the operating area for at
least two hours in order to ensure temperature -~ Open thegeircuit breaker for the power supply.
equalization and to avoid humidity influences and
condensation. — Remove the), ammeter; reconnect the auxiliary

voltage leads.

— Switch off the circuit breakers for the d.c. supply!
— Closeithe power supply circuit breaker. The unit

— Check the continuity of all the currenttransformer starts up'and, on completion of the run-up period,
circuits against the plant and connection dia- the'green LED on the frontcomes on, the red LED
grams: gets off after at most 7 sec.
® Are the current transformers correctly —-'©pen the circuit breaker for the power supply.

grounded?

— Check through the tripping circuits to the circuit
® |s the phase relationship of the current trans- breaker.

formers correct?
— Check through the control wiring to and from oth-

® Are the polarities of the current transformer er devices.

connections consistent?
— Check the signal circuits.
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5.3 Configuration of operation and memory functions

5.3.1

For most operational functions, the input of a code-
word is necessary. The "codeword” is a predefined
key sequence which must be entered via the mem-
brane keyboard or operating interface which con-
cern the operation on the relay, for example

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

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

— setting of functional parameters (thresholds,
functions).

— starting of test procedures.
In order to indicate authorized operation and to pre-

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

Operational preconditions and general

When an operation object is selected which requires
codeword input, press one of the'keys @orBinor-
der to inform the relay aboutthe intended alteration.
The display then shows the linel®*CW:” which indi-
cates that the codeword isfequired:-The 'codeword’
itself consists of the key seqlience & & &. Press
these keys in the indicated ‘'sequence and confirm
with the enter key E. If thejeodeword is correct the
display shows "CW OKy.". By pressing the enter key
E one more time the, operation item is displayed
again. Use thekeys E'or & in order to change the
presented textor numerical value. A flashing cursor
indicates thatheyrelay operates now in alteration
mode, starting with the first alteration and ending af-
ter confirmationof the altered item with the enter key
E:, The alteration mode is equally ended when the
setting'menu is left or after an internal waiting time.

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.

CW:
g ede

CW OK_

Cw WRONG

entry.

The‘entered characters do not appear in the display, instead only
asymbol @ appears. After confirmation of the correct input with
E the'display responds withCW OK _. Press the entry key E again.

If the codeword is not carrect the display shows CW WRONG.
Pressing the keys@ or 3 allows another attemptat codeword

The operating interfaceiis,builtup by a hierarchically
structured menu treegwhichican be passed through
by means of the scrallingkéysd, D, A, and V. Thus,
each operation object,can’be reached. A complete
overview is listed in” Appendix C. Figure 5.3 illus-
trates theway toget to the configuration items.

After the relay has been switched on, the display
shows the typejdesignation and the version of the
implementedfirmware. Pressing the key V leads to
the first maifn' 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 CONFE."
(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).

ANjl711INT.0P
~ 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.

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

ure 5.3. Press the key V to change to address block
72, etc.

The display shows the two-figure address block
number and the meaning of the requested paramet
ter (Figure 5.3). Inthe second display linefellows the
text or number which is presently, applicable) The
preset text or number can be altered by pressing the
keys B8 or

753602
v3i.oo0

I R R R R I I S ar Oy SR A RSP A SN NI I Y
e B e e e de e eeecn e ne e menS e e e asr e -" ...

1st operation level

2nd operation level

71 LANGUA
ENGLTISH

DEVICE
1

Yy =
FEEDER
1

v 4

3rd operation level

Figure 5.3 Extract from the operation structure and illustration of selection of the configuration blocks
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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. Multi-
ple alternatives may be possible. The alternative
which is chosen, is confirmed with the enter key E.
Whenthe last possible alternative is reached, no fur-
ther changing with the key (B is possible. The same
is valid when one tries to change the first alternative
with the key 6.

If a numerical value of the parameter is required, the
preset number can equally be changed with the
keys B or B in orderto get a higher or lower num-
ber. The desired value must be confirmed with the
enter key E!

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

5.3.2 Settings for the integrated, operation

Operating parameters can be set in @ddress,block
71. This block allows the operating,language to be
selected.

When the relay is delivered fromithe factory, the de-
vice is programmed to giveffunctioninames and out-
puts in the English langu@ge. This can be changed

If one tries to leave an operating item or operating
level by pressing one of the arrow keys withouthav-
ing confirmed an alteration with the enter keyE, 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 whigch has been changed
since the last entry is lost. Thusyerroneous alter-
ations can be made ineffegtive.\Rress the arrow key
once again in order to change really the operating
item or level.

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

If no operationhas taken place for more than 10 min-
utes, theyrelay, terminates the setting mode and re-
vertsite the default display, i.e. indication of the mea-
suredyvalues. Alterations which have not yet been
saved are lost. With the 4 —key the last used operat-
ing level is 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.

[7101)
Q T1L S0 A The available lanquages can be called up by repeatedly
EQN GILI'I 8 H pressing the key or & Each language is spelled in the

+ADEUSCH

FRANCATIS

ESPANOL

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:
identification ofthe relay, transmission format, trans-
mission speed. N

These dataareenteredtothe relayin address block
72. Codeword input is necessary (refer to Section
5.3.1). The data must be coordinated with the con-
nected devices.

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

are used, by compression of data, error correction,
and differences of the Baud-rate. With good transs
mission quality, 1.0 s is adequate. The value should
be increased when transmission quality isgnot so
good. It must be noted that GAPS ‘must'be smaller
than the setting of "reaction time protection relay” in
the protection software DIGSI® V8. Recommended
value:

"reaction time protéction relay”
2

GAPS ~2

Higher values for "reaction time protection relay”re-
duce the transmissionspeed in case of transmission
errors. If therelay interface is connected directly to a
personal computer, then' GAPS may be set to 0.0 s.

D17 2 INTER
YV lrace

q 72DEVICE

q 72FEEDER

4 728UBSTA

2F-TYPE
6 0

AN
~

—

[7200]
Beginning of'the block "Interface for personal computer”

[7201)]

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

Smallest permissible number: 1
Kargest permissible number: 254
[7202]

Number of the feeder within the substation;
Smallest permissible number: 1
Largest permissible number: 254
(7203]

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

Smallest permissible number: 1
Largest permissible number: 254
(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.
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72PC-INT
DIGSI v 3

ASCII

0y

7 2 GAPS
1.0 s

72PCBAUD
96 00BAUD

19200 BD

1200BAUD

2400BAUD

4800BAUD

72PARITY
DIGSTI vV 3

72 SYSINT

I E°C com.

72S-GAPS
1.0 s

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

format for Siemens protection data processing program
DIGSI® Version V3

ASCIl format

[7214]
Maximum time period of data gaps/whichimay occur during
data transmission via modem
Smallest setting value:
Largest setting value:

00 s
50 s

[7215]

The transmission baud rate for communication via the PC
(operating) interface can be adapted to the operator’s com-
munication interface, €1g. personal computer, if necessary.
The available passibilities can be displayed by repeatedly
depression‘ofithelkey + or —. Confirm the desired Baud-
rate with,thelentry key E.

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

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

transmission with Odd parity and 7 stop-bit

transmission with No parity and 2 stop-bits

transmission with No parity and 7 stop-bit

[7221]
Data format for system interface

compatible with /EC 60870-3-105
compatible with/EC 60870-3-105 and extended

Format for DIGSI® version V3

[7224]

Transmission gaps for system interface
Smallest setting value: 00s
Largest setting value: 50s

C53000-G1140-C125
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[7225]

q 72s-BAUD 7 The transmission baud rate for system interface can be
96 00BAUD adapted.

The available possibilities can be displayed by repeatedly

119200 BD depression of the key + or —. Confirm the desired baud

rate with the entry key E.

[7226]
The parity of the system interface,camibe adapted:
4 72S-PARI A
IEC/DIGS format for Siemens protectionydata processing program
IEC/DIGSI® V3/LSA with even pafity and 1 stop-bit
+
801 transmission with Qdd parity and 7 stop-bit
8 N2 transmission with No paritjyand 2 stop-bits
8 N1 transmissionwith'No parity and 7 stop-bit
72s-swIirtlf & (7227
N o v Online §witcRIEC — DIGSI enabled
+ |y ES
[7233]
4 725-T0UT) o Supervision time for system interface
1.0 s Smallest setting value: 10s
Largest setting value: 600.0 s
and «
725 -PA RS [7235]
4 0 z Parameterizing via system interface
+ |[YES
742 S W REM (7240]
4 v . o .
|O FF Blocking of monitoring direction via system interface
+ lo N OFF or ON
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5.3.4 Settings for fault recording — address block 74

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

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

mally this fault event.

The actual recording time starts with the pre4rigger
time T—PRE before the reference instant and ends
with the post-fault time T—POS afterithe recording
criterion has disappeared. The,permissible record-
ing time for each recordis setias T=MAX. Altogether
5s are available for fault re¢ording. In this time range
up to 8 fault records can be(stored.

Note: The set times arerelated on a system frequen-
cyof50 Hz. Theyareto befmatched, accordingly, for
different frequencies.

AN
Y IRECORDER

7 4 FAULT D [7400]
Beginningef block\'Fault recordings”

[7402]
q 7J4RECini Data sterage is initiated:
RECb v F T v —"fault detection is reference instant
y fault detection is storage criterion

+|RECcbyTEP

SRTwit TP

- fault detection is reference instant
trip command is storage criterion

— trip command is reference instant
trip command is storage criterion

[7410)
4 74 T - MAX Maximum time period of one fault record
1.00 s v Smallest setting value: 0.30s
Largest setting value: 5.00s
[7411]
4 74 T4 PBRE Pre-trigger time before the reference instant
1409 s Smallest setting value: 0.05s
Largest setting value: 0.50s
[7412)]
4 744 T-POS Post-fault time after the storage criterion disappears
10 s Smallest setting value: 0.05s
Largest setting value: 0.50s
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5.4 Configuration of the protective functions

5.41 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.

The configuration parameters are input through the
integrated operation keyboard at the front®©f the de-
vice or by means of a personal computer, connected
to the operation interface. The usgfohthe integrated
operating keyboard is describedin detailin Section
6.2. Alteration of the programmed parameters re-
quires the input of the codeword (see Section 5.3.1).
Without codeword, the setting can be read out but
not altered.

For the purpose of configuration, address block 00
is provided. This block isyreached fromthe initial dis-
play in operation level 1 with the key vV ("PARAME.")
and changing,with key D to the second operation
level. Address blocl‘f 00 CONFiguration appears
(Figure5.4): !

753602
v3i.o0oo0

00 0/ Cch

de f TIME

1st operation level

2nd operation level

B -2

A,

00 o/ cdy
non E X

g 2

M <4

01CIRSUUPp
nonEXIST

3rd operation level

Figure 5.4 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 operationlevel and scroll on with keyV orscroll
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 associatedtext (e.g. "EXIST™). If this textis appro-
priatethearrowkeys V or A canbe usedto page the
next or previous operating item. If the text should be
altered, press the keys é 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 @ or B). When the last possible alternative
is reached, no further changing with the key @ is
possible. The same is valid when one tries to change
the first alternative with the key &). 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-digitaddress 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 alterationwhich has been changed
since the last entry is lost. Fhus, erroneous alter-
ations can be made ineffectivesPress the arrow key
once again in orderto change really the operating
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,against power outage.

Withuthe arrow key 4 (one level back), the second
operationievel can be reached where you may scroll
with key)V to the next address block. If you press the
arrow/key 4 once again, the first operation level is
reached.

5.4.2 Programming the scope,of functions — address block 00

The available protective and additional functions
can be programmed as existing'or notyexisting. For
some functions it may also'be possible to select be-
tween multiple alternatives;

Functions which are configured as nonEXIST will
notbe processed in 7SJ602yThere willbe no annun-
ciations and the associated setting parameters
(functions, limit values) willnot be requested during
setting (Section”6.3)., In contrast, switch-off of a

function means that the function will be processed,
that indication will appear (e.g. “... switched
of£") but that the function will have no effect on the
result of the protective process (e.g. no tripping
command).

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

00 CONF. D

<
A%

[7800]
Beginning of block "Configuration of the scope of
functions”
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Overcurrent protection:
Preselection of tripping characteristic

(7801]
4 00 O/cCch < Only definite time characteristics (for phase and ground cur-
def TIME rents) are available
. > j Only the high current stage 1> > and the instantaneous,very
+]I> I high current stage |>>> (for phase currents),anditiie high

current stage lIg>> (for ground current) are available:
Yoo Attention! This option must only be used without auto-re-
closure, as these stages will be blocked after fheifirst auto-
reclose cycle!

IEC inv. The four 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 eight inverse time characteristics according ANSI are
available (refer to Figures 3.3'and,3.4, Section 3.3),
besides the high-current and very high current stages

IEC o/cC The definite time stages‘as‘well"as the four inverse time
characteristics aceording IEC are available (refer to Figures
3.1 and 3.2, Section3.3)mbesides the high-current and very
high current stages

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

nonEXIST o _
No overcurrent protection is available

[7802] Dynamic switch-over of pick-up valdes (7805] Start-up time supervision:

00 o/ cd 01 STRT
4 "<z Q \vg

nonEXIST nonEXIST
+ IEXIST + |[EXIST

[7803] Unbalanced load protection: (7834] Automatic reclosure:

01 UNBA 4L 01 A R
qnonEXISTv 4 nonli:xISTv
+|EXIsST + |[EXIsST

[7804]) Thermal overload protection: [7839] Trip circuit supervision:

01 O/ L ’70 1CIRsup
q v q A

nonEXIST nonEXIST
+ |[preLOAD with total memory +lwith 2BI

(preload considered)
n o P r e L D} withoutmemory bypass -R
(no preload)
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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 mast 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 ofthe 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 (referto 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 programsare running the specif-
ic logic functions will be allocated to the physical in-
putand output modules or LEDs in accardance with
the selection.

Example: A fault is registered from any of the inte-
grated protection functions. This gventis,generated
in the device as an "Annunciation” (logical function)
and should be available at certaingterminals of the
unit as a N.O. contact. Sinc@ spegific unit terminals
are hard-wired to a specific)(physical) signal relay,
e.g. to the signal relay 2 the processor must be ad-
vised that the logicalssignal?’FT det” (fault de-
tected) should be transmitted to the signal relay 2.
Thus, when marshallinggis performed two state-
ments of the opérator are important: Which (logical)
annunciation generated in the protection unit pro-
gram shouldtsigger which (physical) signal relay?
Up ta 20 degicaly annunciations can trigger one
(physical) signalrelay.

A similar situation applies to binary inputs. In this
case external information (e.g.gblocking of 1>>
stage) is connected to the unit via:@(physical) input
module and should initiate “ay(logical) function,
namely blocking. The corresponding question tothe
operator is then: Which signal from a (physical) in-
put relay should initiate,which¢reaction in the de-
vice? One physical input signal can initiate up to 10
logical functions.

The trip relays €an also'be assigned different func-
tions. Each triprelay,can be controlled by each com-
mand function opcombination of command func-
tions!

The, logical annunciation functions can be used in
multiplemanner. E.g. one annunciation functioncan
triggerseveral signalrelays, severaltrip relays, addi-
tionally,be indicated by LEDs, and be controlled by a
binary input unit.

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

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

The marshalling block is reached with the keys ¥
(scrolling forwards) or A (scrolling backwards), D
(next operation level) orq (previous operation level),
i.e. from the initial display (Figure 5.5):

— key V (forwards),

— key D (second operation level),

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

6 0 MARSH

(6000]
Beginning of marshalling blocks
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<~
oo

I
PARAHE.I[@]'OO CONF
L —-¢ .
v oA .
[ ' o
L} o !
.
60 HARSH&‘61 HARSH@ 61 HARsum'ﬁlsrx 1
lAlBIN. INP BIl Ael>LED =« .
. ¢ 4 . ' 4. . ° .
vooa v : M .2
@ A 6 1BI1 10
' n o t all
]
'
1

1stoperation level 2nd operation level

3rd operation level

61 HARSH"E&'SIBIZ 1
BLI 2 Al 1>> Bk
' ' 4 =" N

’ ' N o
' ' . .
YaN E1BI2 10
. N h ot all.
L] (]
" '
61 HARSH"@"GIBI3 1
BI3 Albcrso
4 e ° O
M ¢ A

4th operation level 5th operation level

Figure 5.5 Extract from the operation structure and illustration of selection of the marshalling blocks

You may, for example, change with the key P tothe
next operation menu levelpthemswith keyd backto
the previous operation mghuflevel, as shownin Fig-
ure 5.5. Within a menu‘level/key V is used to scroll
forwards or Ado scrolibackwards. Each forward or
backward step inghe fourth operation level leads to
display of theiméxt input, output or LED position. In
the display the physical input/output unit forms the
heading.

Key D leads to'the selection level of an individual in-
put/output 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 & all marshallable
functions can be paged through the display. Back-
paging is possible with the key &. When the re-
quired function appears press the execute keyE. 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
4. The display shows again the previous selection
level. Now you can page with keyV to the next input/
output module or with A to the previous to repeat se-
lection procedure, as above.

5-20
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In the following paragraphs, allocation possibilities
for binary inputs, binary outputs and LED indicators
are given. The arrows V A or D 4 at the left hand
side of the display box indicate paging from opera-
tion level to another operation level, within the opera-
tion level or selection level. Those arrows which lead
to the next operating step in a logical sequence are
indicated in bold figures.

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

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter s 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-
firmedthe allocationwiththeenterkeyE, the display
will show the question "SAVE NEW SETTING?".
Confirm with the "Yes”-key Y/J that the new set-
tings shall become valid now. The new tex®is dis-
played now. Ifyoupress the "No”=key N instead, all
alterations which has been,changed since the last
entry of the key E are lost and the,old text is dis-
played. Thus, erroneous alterations canbe madein-
effective. Press the arrow/keyonee again in order to
change really the operating(item or level.

When the marshalling process is terminated by
pressing the entgnkey Epthe allocations are perma-
nently secured,in EEPROMs 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 INPUT 1 to INPUT 3. They can be marshalled
in address block 61. The block is reached from the
initial display by pressing the key V to the first main
menuitem "PARAME.” (parameters) in the first oper-
ationlevel of the menutree. Press key D téreachthe
second operation menu level, which startsiwith the
first parameter block "00 CONF.” (configuratien).
Press the key V repeatedly until address blogck "60
MARSH" (marshalling) appears. KeyD leads to op-
eration level 3 with address block_"61(MARSH BIN
INP” (marshalling of binary inputs) (referalso to Fig-
ure 5.5).

The selection procedure is carriedyout as described
in Section 5.5.1.

A choice can be madefor each'individual input func-
tion as to whether the desired function should be-
come operative in.thex*normally open™ mode or in
the "normally closed’smode, whereby:

- (no index) “Aormally open” mode: the input
actsas a'NO contact, i.e. the control voltage
at the input terminals activates the function;

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

When paging through the display with & or &,
each input function is displayed without any index
which indicates the "normally open™ mode and with
the index "n” which indicates the "normally closed”
mode, as above. The changed function then must
be re-confirmed by the entry key E.

Table 5.5 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 5.6 shows all
binary inputs as preset from the factory.

q 61 MARSH D
<Z|lBInNn.INP

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

Jlle1 marssH D (6101]
< ||B 1 1 Allocations for binary input 1 -

Change over to the selection level with D :

(6102]
q 61BI1 1 \vd Reset of stored LED indications, FNQ,5;
>LED r. "normally open” operation:

LEDs are reset when control veltage present

[6103]
No further functions are initiIated by binary input 1

6 1 BI1 2
N

AN
not all v

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 &). When the requiired function appears press the execute keyE.
After this, further functions can be allocated to the same physicalinput 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 aselection
place shall not be assigned to a function, selection’is made with the function "not all.” (not allocated).

Leave the selection level with key 4. You can go ther'to the next binary input with the arrow key V.

FNo |Abbreviation Description

1 not all. Binary input is not\allocated to any input function
5 >LED r. Reset LED indicators

11 >Annu. 1 >Usergdefined annunciation 1
12 >Annu. 2 >User defined annunciation 2
13 >Annu.3 >User defined annunciation 3
14 >Annu. 4 >ldseridefined annunciation 4

15 >SysTst > Testing via system interface
16 >SysMMb >Block. of monitoring dir. via sys.—int
356 >mCLOSE Circuit breaker is manually closed (from discrepancy switch)
1157 >CBglo Circuit breaker closed (from CB auxiliary contact)
1501 >0/L en Switch on thermal overload protection
1502 30/Loff Switch off thermal overload protection
1503 >0/4 bk Block thermal overload protection
1701 >0/Cpon Switch on time overcurrent protection for phase currents
1702 >0/Cpof Switch off time overcurrent protection for phase currents
1704 >0/Cpbk Block time overcurrent protection for phase currents
1711 >0/Ceon Switch on time overcurrent Xprotection for ground current
1712 >0/ceof Switch off time overcurrent Xprotection for ground current
1714 >0/Cebk Block time overcurrent Xprotection for ground current
1721 >I>> bk Block I>> stage oftime overcurrent Xprotection (phase faults)
1722 >I> blk Block I> stage of definite time overcurrent protection (phase faults)

Table 5.5 Marshalling possibilities for binary inputs (continued next page)

5-22 C53000-G1140-C125



7SJ602 v3 Installation instructions
FNo | Abbreviation Description
1723 >Ip blk Block I, stage of inverse time overcurrent protection (phase faults)
1724 >IE>>bk Block lg> > stage of time overcurrent protection (ground faults)
1725 >IE> bk Block lg> stage of definite time overcurrent protection (ground faults)
1726 >IEp bk Block lgp stage of inverse time overcurrent protection (groundfaits)
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 >ARblCl Block reclose command of internal auto-reclosure funetion
4632 >SwWblo. Block control facility
5143 >I2 blk Block unbalanced load protection
5144 >revPhR Reversed phase rotation
6758 >I>>>bk Block 1>>> stage (inst.. very high stagé)of time overcurrent protection
6801 >SRT bk Block start-up time supervision
6851 >SUP bk Blocking trip circuit supervision
6852 >TrpRel Trip circuit supervision: Trip relay
6853 >CBaux Trip circuit supervision: CB auxiliary
Table 5.5 Marshalling possibilities for binary inputs

The complete pre-settings are listed in Table'6.6.

4th selection level 5th selection level | FNo Remarks

MARSHALLING BINARY INPUTS Heading of the address block

6 1 MARSH|61BI1 1 Acknowledge and reset of stored LED and dis-
B1I 1 >& EWNDy r . 5| played fault indications, LED —test

61 MARSH /63l BI2 1 Block |>> stage of time overcurrent protection
BI 2 > I®» > bk 1721 | for phase faults

61 MARSH |[61BI3 1 Circuit breaker is manually closed (from dis-
B1I 3 >mCLOSE 356 | crepancy switch)

Table 5.6%,Presét binary inputs
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6.3.7.2 Overload protection without memory

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

The time multiplier t, must be setin 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 | is flowing; this is of-
ten stated by the motor manufacturergifithe heating-
up time constant is stated instead of the fg—time,
then the latter (and thus the settingvaluet;) can be
approximated by the following equation:

s 1 T
i == -z
Setting value b = —Mmach s 36 ¢
IN Device 'Npri
27 t1 paN [2706]
4 v Time multiplier ty for averload stage without memory
20.0 s Setting range: 1.0st0120.0s
[2707]
4 27 1L AN Base value ljpfor overload stage without memory (pick-up at
1.0 In 1.1 times 1)

Setting range:

0.4104.0 - Iy
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The heating-up time constant Tt depends on the
cable data and the cable surroundings or the motor
data. If the time constant is not readily available, it
can be calculated from the short-term overload ca-
pacity. Frequently, the 1 s current, i.e. the maximum
permissible currentfor 1 s duration, is known or can
be taken fromtables. The time constant canthen be
calculated according to the following formula:
: b
Setting value T [min] =

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

If the short-time overload capacity is stated for a du-
ration other than 1 s, then that short-term current is
insertedintothe above formula instead ofthe 1 scur-
rent. However, the result is then multiplied with the

stated duration, i.e. in case of an 0.5 s current:

0.5 permissible 0.5 s current 2
60 continuously permissible current

It should be noted that the result becomesmore in-
accurate the longer the stated ddrationiof the cur-
rent becomes.

For motors, often the tg—time is(given instead of the
thermal time constant; that i§the‘time for which a
current of 6 times rated current'ef.the motor is per-
missible. The time constantycan then be approxi-
mated by the equation:

Setting value t [min] = —t-gé-?— -36 = 0.6 - tg/s

q 27 k-FAC @
1.10

[2702]
Setting valueloef k—factor = Ima,/IN
Setting range:

0.40 to 2.00

= AN (2703]
Q 27 tT-C 9 N < Time constant t
10.0 min Setting range: 1.0 to 999.9 min

When the motor is at stand-still, the cooling-down
time constant may strongly differ from the heating-
up time constant, if the motor is self-ventilated. This
can be taken into account by the following parame-
ter, which represents the factor haw much times the
cooling-down time constant exceeds the heating-up
time constant, i.e.

. Tcooling down
Setting value f-Tco = —=ra o
Theating up

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

f A1 0

VAN
27
4 2 .9 0 =

[2704]
Prolongation factor of the time constant at stand-still re-
ferred to the time constant during running

Setting range:

1.00to 10.00

By setting a warning temperature rise, an alarmcan
be output before the trip temperature rise is

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

_ A [2705)
27 ©-ALM <7 Thermal warning stage, in % of trip temperature rise ©yarn/
90 % Otip

Setting range: 50 % to 99 %
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6.3.7 Settings for thermal overload protection — address block 27

Therelayincludes 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 longer du-
ration. These overloads cannot and should not be
detected by the short-circuit protection. The time
overcurrent protection, forexample, mustbe set suf-
ficiently high so as to only detect shogt-ciredits. Only
short delays are permitted for short-Citeuit protec-
tion. These short time delays, lhowever, do not per-
mit measures to unload the everloaded object nor to
utilize its (limited) overload capacity.

This function is usuallyanot ‘required for overhead
lines as the currentycarrying capacity of overhead
lines is generally not defined.

The overload protection function can be setto bein-
operative ontojinitiate tripping (including alarm).

q 2 7 THERM D

OVERLOAD

27 o/L
45 5 <

+ |OFF

[2700]
Beginning of block "Thermal overload protection”

[2701)
Thermal overload protection can be set to

be switched ON i.e. trip and alarms or

be switched OFF

6.3.7.1 Overload protection with total memory

The rated current ofthé device is used as the base
current for the overloadsmeasurement. The setting
factor k is determined\by the ratio of the continuous-
ly permissible thermal current Inax to the rated cur-
rent:

Jmax where k = factor acc. IEC
In 60255-8 or VDE 0435 part 303

Thejpermissible continuous current depends on
cross-section, insulation material, type of construc-
tion and method of installation of the cable, etc. In
general, the magnitude of the current can be taken
from widely available tables or otherwise is to be

stated by the manufacturer.

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

N mach
INpri
must be considered when the maximum current |y,

is determined:

k= Jmaxmach = INmach _ Imaxmach
IN mach INpri INpri

C53000-G1140-C125
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6.3.6 Settings for unbalanced load protection — address block 24

The relay includes an unbalanced load protection
(referto Section 4.3). This canoperate only when itis
configured to UNB. L = EXIST under address block
00 during configuration ofthe device functions (refer
to Section 5.4.2).

The unbalanced load protection can be set to be in-
operative or operative.

The preset values are adequate forgmost motors. If
limit values have been stated by the manufacturer,
theses should be preferred.

[1500]
Beginning of the block "Unbalanced/load protection”

v [1501]
Switch ON of unbalanged load protection

+ IO F F Switch OF F ofiunbalanced load protection
2 2 > A [1502]
q <7 Pick-upyalue for stage 1,>
10 3 Setting range: 8 %10 80 %
(referred to rated current of the relay Iy)
24 TI2> PAN [1503]
q 7 Time delay for stage I,>
5.00 s Setting range 0.00 s t0 60.00 s
[1504]
4 24 I2p2> @ Pick-up value for stage I>>
5 Setting range: 8 % to 80 %
(referred to rated current of the relay Iy)
[1505]
Q L\ & 2t PAN Time delay for stage 1> >
1 .90 © Setting range 0.00st060.00s

6-18

C53000-G1140-C125



7SJ602 V3

Operating instructions

q 11 IEP é
0.10 In

q 11 IEpdy %
0.10 In

[1413]

For inverse time overcurrent protection "ANSI"O/C* or
"ANSI Inv” only:

Pick-up value of the inverse time overcurrent stage Ig, for
ground faults

Setting range: 0.05 t0 4.00 - Iy

[1414]

For inverse time overcurrent protection "ANSI O/C” or
"ANSIlinv” only:

Dynamic pick-up value of inversg'time O/C stage lgp (dyn)

Setting range:

0.05,t0 4:00 - Iy

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

lated for evaluation. As therelayis used as short-cir-
cuit protection, the preset value is recommended. If
the time grading is to be coordinated with conven-
tionakrelayswhich operate with true r.m.s. values,
thentheievaluation with harmonics and d.c. compo-
nent may be advantageous.

li1caLc el & [1415) : !
q < For inverse time overcurrent protection only:
noHARMON The fundamental waves of the measured currents

HARMONIC

are evaluated

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

The next parameter in address block'1 1idetermines
which stage is effective if the cifctit breaker is manu-
ally closed. A pre-requisite is, that the manual close
command for the breaker isrepeated 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 settings.

Qi f® o) o (1416]
IE>»>unde
+ |l Ef>undel

E>

I,E p unde IEp
INEFFECT

ground overcurrent stage which is effective during manu-
al closing of the circuit breaker:

1E>>

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

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

INEFFECTIVE, i.e. stages operate as parameterized
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A [1410]
10 TEDPD For inverse time overcurrent protection "IEC O/C” or
4 50 s v "IEC Inv” only:
: Time multiplier for the inverse time overcurrent stage lgp
for ground current
Setting range: 0.05st03.20s
A [1413]
10 IEpP For inverse time overcurrent protection "IECyO/C* or
4 1.00 Tn v ”IEC Inv” only:
2 Pick-up value of the inverse time overcurrent stage lgp for
round current
etting range: 0.05t04.00 - Iy
A [1414]
11IEpdy For inverse time overcurrent protection "IEC O/C” or
4 0 10 In v "IEC inv” only:
: Dynamic pick-up value of inverse time,O/C stage Igp (dyn)
Setting range: 0.05t04.00,- Iy

i

Ifthe function mode is "ANSIinv” or "ANSI O/C", one atleast 1:06 times the set value is exceeded.

of the following eight inverse time characteristics

canbe selected. It must be considered that, accord- If the overcurrentstage Igp is not used then set "nev-
ing to ANSI/IEEE, the protection picks up only when er” asjinvetse time characteristic for ground current.

[1491]
For inverse time overcurrent protection "ANSI O/C”
q 11 CHA ejl & or "ANSFinv” only:
. <7 Charaecteristic for ground faults, can be
inve s e
normal inverse time lag acc. ANSI/IEEE

short inverse time lag acc. ANSI/IEEE

long inverse time IaQ acc. ANSI/IEEE

moderately inverse time lag acc. ANSI/IEEE

very inverse time lag acc. ANSI/IEEE

extremely inverse time lag acc. ANSI/IEEE

def igav definite inverse  time lag acc. ANSI/IEEE
I s gba re d'T I—-squared-T
never lgp stage for ground current operates never
A [1412]
4 11%DE < For inverse time overcurrent protection "ANSI O/C” or
0.5 s "ANSI inv” only:
Time multiplier for the inverse time overcurrent stage Igp
Setting range: 0.5st015.0s
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termines the setting of the overcurrent stage Ig>.
If the overcurrent stage Ig> is not used then'set the
The time delay TIE> depends on the grading plan pick-up value IE> t0 co.

for the network.

(1405]

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

Pick-up value ofthe overcurrent stagelg> forground faults
Setting range: 0.05 to 25100.. Iy

and oo (no trip with Ig> for ground faults)

q 11 IE> %
0o . I

(1406])

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

Dynamic pick-up valueief the stage Ig> (dyn)
Setting range: 0.05 to 25.00 - Iy

and oo (no trip with Ig>dyn)

4>

(1407)

For definitertime,overcurrent protection only (def
TIME; IEC'Q/C, ANSI O/C):

Trip timexdelay‘for the overcurrent stage Ig>

Setting range: 0.00s t0 60.00 s

A [1408]
4 11 REPe < Meastirement repetition for all ground 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” @r "IE@GO/C", one of
four inverse time characteristics, defined in IEC
60255-3 can be selected®lt'must be considered
that, according to IEC, 60255-3, the protection
picks up only when at lgast 1.1itimes the set value is
exceeded.

For ground faults, allyparameters of the time over-

current protection can be set separately and inde-
pendently. This allows separate time grading for
ground faults with e.g. shorter times. The minimum
ground fault current determines the setting of the
overcurrent stage lgp.

Ifthe overcurrent stage Ig; is not used then set "nev-
er” as characteristic for ground current.

(1409]

For inverse time overcurrent protection "IEC O/C” or
"IEC inv” only: Characteristic of the overcurrent stage Igp
for ground faults, can be

normal inverse

q 11 CHA ell N
i er v

short inverse

long inverse

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)

Iep stage for ground current operates never
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6.3.5 Settings for ground fault time overcurrent protection — address block 11

qll o/c D

EARTH

+ lOFF

[1400]
Beginning of the block "Time overcurrent protection for
ground faults”

[1401]
4 11 o/c e < Switching ON of the ground fault time overgurrént
ON protection

Switching OFF of the ground 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).

Ifthe dynamic switch-over facility is used and an ad-
equate binary input has been assigned to this fupc-
tion, the appropriate threshold values are set. The

duration of the,dynami€ switch-over is the same as
set for phase currents (Section 6.3.4).

The high-set avercurrent stage Ig> > is set, if used; if
not Used, set'lg>> to oo. For determination of the
setting values similar considerations are valid as for
the /phase fault stage I>> (refer Section 6.3.4).
Blocking of the Ig > > stage after unsuccessful AR is
valid'as with the 1>> stage.

4 11 IE?>?> %
0 50 In

q 11IE?>>dgy

[1402]

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

A [1403]

< Dynamic pick-up value of the high-set stage lg> > (dyn) for
ground current
Setting range:

0.05 to 25.00 - Iy

0.05 to 25.00 - Iy

and oo (no trip with Ig>>dyn)

Y1 gr1e a [1404]
Q >z 7 Trip time delay of the high-set stage lIg>>
Ol 04" s Setting range: 0.00s t0 60.00 s

The ground current stage can be used as definite
timesevercurrent protection or inverse time overcur-
rent'protection or both at the same time, indepen-
dent'on the phase current stage.

Ifia definite time the function mode is chosen, i.e.
"def TIME™ or "IEC O/C™ or "ANS/ O/C", the following

setting parameters are presented. For ground faults,
allparameters of the time overcurrent protectioncan
be set separately and independently. This allows
separate time grading for ground faults with e.g.
shorter times. The minimum ground fault current de-

6-14
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7SJ602 V3
q o @ [1315)
. 5 s
1316
d 10 Ip @ (1315
. 0 In
1317
q 10 Ip dy @ pain
2.0 In

When the definite time characteristic is chosen, the
fundamental waves of the measured currents are
evaluated for pick-up. When one ofthe 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-

Setting range:

For "ANSI O/C” or "ANSI inv":

Time multiplier for the inverse time overcurrent stage'l
for phase currents
Setting range:

0.5st015.0s

For "ANSI O/C” or "ANSI inv™:

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

0.1 to 4.0

For "ANSI O/C” or "ANSI inv":
Dynamic pick-up value of inverse time O/C stage I, (dyn)

00 4.0 - Iy

latedfor eval@ation.’As therelay is used as short-cir-
cuit protection/ theypreset value is recommended. If
the timeygradings to be coordinated with conven-
tional relays,which operate with true r.m.s. values,
then the evaltation with harmonics and d.c. compo-
nent may.be advantageous.

[1318])
10CALCPHN

AN
noHARMON v

HARMONTIC

luated

Fordnverse 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-

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

binary input to the relay 7SJ602 so that it is informed
about manual closing of the breaker. INEFFECTIVE
means that the stages operate according to the set-
tings.

1319)
q e L'p hf &
>>andel
1>>
+'1I,>ulmndel a
>
Ipl undel Ip
INEFFECT

hase overcurrent stage which is effective during manual
closing of the circuit breaker:

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

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

INEFFECTIVE, i.e. stages operate as parameterized
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A {1313]
4 0 Tp < For "IEC inv.” or "IEC O/C" only:
0.50 s Time multiplier for the inverse time overcurrent stage |,

for phase currents
Setting range: 0.05st03.20s
[1316]

4 0 Ip, @ For "IEC inv.” or "IEC O/C” only:

.0 In Pick-up value of the inverse time overcurrentystage |, for

2.0 In

4D

{1317]
For "IEC inv.” or "IEC O/C” only:

Dynamic pick-up value ofdnverse time O/C stage I, (dyn)
Setting range:

phase currents
Setting range:

0.1t04.0-IN

0.110 4.0 - Iy

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

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

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

For use‘en motors, it must be considered, that the
moteor 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 motoris starting.

4 10CHA ph
inverse

1%

[1314]

For "ANSI O/C” or "ANSI inv":
Characteristic for phase faults, can be
normal inverse
short inverse

long inverse
very inverse

definite inverse

time lag acc. ANSI/IEEE
time lag acc. ANSI/IEEE

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

{-squared—-T

Ip stages for phase currents operate never

C53000-G1140-C125



7SJ602 V3 Operating instructions

(1308]

d 10 I> % For definite time overcurrent protection only (def/TIME;
1.0 In IEC O/C, ANSI O/C):
Pick-up value of the overcurrent stage 1> for phase faults
Setting range: 0.1t025.0 - Iy

and oo (no trip with 1> for phase faults)

A {1309]
4 10 :I>dy < For definite time overcurrent protection only (def
2.0 1In TIME, IEC O/C, ANSI O/C):
Dynamic pick-up value of the overcurrentstage |> (dyn)
Setting range: 0.1 t025.00 Iy
and oo (no trip with |>dyn)
A [1310]
4 1o TI> < For definite time overcurtent protection only (def TIME,
0.50 s IEC O/C, ANSI O/C):
Trip time delay.for'the overcurrent stage |>
Setting range: 0.00 s t0 60.00 s
A (1311]
4 10 REPPH < Measurement repetition for all phase current stages except
N O the I>>> and 1>>>dyn stage; normal setting: NO
+ IY E S With setting YES the operating time is increased by approx.
10/ms

If the function mode is "IECinv” or "IEC O/C™"yone of For use on motors, it must be considered, that the
four inverse time characteristics defined, in" IEC motor takes increased start-up current. Either the
60255-3 can be selected. It must 'belconsidered overcurrent stage must be set accordingly high, or
that, according to IEC 60255 #8,” thewprotection the dynamic stage Ip dy must be used during start-
picks up only when at leastd.1 times the set value is up. This stage must then be set above the start-up

exceeded. current; furthermore, the relay must be switched
‘ over to the dynamic stage via a binary input as long
If the overcurrent stage |y is‘not used then set "nev- as the motor is starting.

er” as characteristic for’phase Gurrents.

(1312)
1 0 Haphl| & For "IEC inv.” or "IEC O/C” only: Characteristic of the
q <7 overcurrent stage |, for phase faults, can be
g e TS ° normal inverse  time lag (IEC 60255-3 type A)

Wpfry inv very inverse time lag (IEC 60255-3 type B)
extr.inv extremely inverse time lag (IEC 60255-3 type C)
long inv long inverse time lag (IEC 60255-3 type B)
never lp stages for phase currents operate never
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A (1302)
Q 10 Tdy < Duration of the dynamic switch-over of pick-up values;
600 .0 s valid for phase as well as for ground currents
Setting range: 0.1 sto 10000.0 s
S (1303]
4 10 I>>> a Pick-up value of the very high set instafitaheous stage
0 v I>>> for phase faults
Setting range: 0.3to12.5.1I§
and oo (no trip with I>> > for phase faults)
A (1304]
4 10I>>>dy Dynamic pick-up value of the Very high'set instantaneous
v stage I>>> (dyn)
Setting range: 03t912:5 - Iy
and oo (no trip with 13> >dyn)
PN (1305]
q 10 1> <7 Pick-up valuetefithe‘high set stage I>> for phase faults
2.0 1In Setting range: 0.1t025.0- Iy
and oo (no trip with¥>> for phase faults)
A (1306])
4 0 I>>dy < Dynamic pick-up value of the high-set stage I>> (dyn)
3.0 1In Setting range: 0.1t025.0- Iy
and&o (no trip with I>>dyn)
PaN (1307)
Q o TI>> 7 Trip time delay of the high-set stage I1>>
0 .03 Setting range: 0.00s t060.00 s

The overcurrent stage can bejyusedas definite time
overcurrent protection or inverseytime overcurrent
protection or both atthe samétime. Aichoice can be
made whether the inverse time characteristics meet
the [EC standards or the ANSIstandards. This func-
tion mode has been preselec¢ted during configura-
tion in Section 5.4:2; In‘this block 10, only those pa-
rameters are available'which are associated with the
preselected function mode.

If a definite time‘the function mode is chosen, i.e.
"def TIME” or "IEC O/C" or "ANSI O/C", the following
setting parameters are presented. The maximum
load current determines the setting of the overcur-
rent stagel>. Pick-up onoverload must be excluded
since, the unit operates in this mode as short circuit
p.rotection with adequate short tripping time and not

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

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

The time delay TI> depends on the grading plan for
the network. If the overcurrent stage I> is not used
then set the pick-up value I> to co.
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6.3.4 Settings for phase fault time overcurrent protection — address block 10

qlo o/c D

PHASE

10 O/ Cph
N

+ IOE‘F

Dependent on the scope of functions ofthe relay (re-
fer to 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-overis
set.

Then, the very high setand the high set Gvercurrent
stages |>>> and|>>, and - if appropriate’= their
dynamic thresholds |>>>dy and 1>>dypare'set.
These stages are often used for current'grading be-
fore high impedances, e.g. transformers.

They are set such that they pickup on@hort-circuits
into the protected impedance, e'@: fortransformers
to 1.5 times of the value

1>>> I>> 1 |
s 150 ) N transf
IN IN UK transf INct.

In order to bridgeseut high'inrush currents it may be
advisable to set a short delay time for the | > > stage.
Normally, 80, ms)to 100 ms are sufficient.

For use onymotors; it must be consired, that the high-
set overcurrent’'element must not be exceeded by
the motanstart-up current, so that this stage does
not trip the motor during start-up.

The vepy 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
higherthanthehighsetstage I>>.Thel>> > stage

[1300]
Beginning of the block "Time overcurrent protection for
phase faults”

[1301]
<7 Switching ON of the phase fault time overcurrent pro-
tection

Switching OFF of the phase fault time overcurrent
protection

is always instantaneous, the |>> stage is always a
definite time (oriinstantaneous) stage, independent
on which ‘eharacteristic is set for the overcurrent
stage:

Iftherelayis intended to operate with auto-reclosure
thenthe | >> and 1> > > stageare used as rapid trip-
ping stage before auto-reclosure: Before the first
auto-feclosure, the 1> > stage is valid without delay
or with short-time delay, or the instantaneous | > > >
stage, for the auto-reclosure sequence to be
successful. After unsuccessful auto-reclosure, the
I>> and I>>> stages are blocked. The delayed
overcurrent stage 1> (definite time) or |, (inverse
time) remains effective and, for reasons of selectiv-
ity, will clear the fault in accordance with the time
grading plan 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 case. Note that these stages are blocked, in re-
lays with auto-reclose function, after the first auto-re-
closure. They can either be blocked via a binary in-
put, together with blocking of the AR function (refer
also to Section 5.5.2 Marshalling of the binary in-
puts).

Afurther application of the | > > stage is in conjunc-
tion with the reverse interlocking principle (as de-
scribed in Section 4.2.4). The different tripping time
is ofinterest in this case, too. The | > > stage is used
forrapid tripping in case of a bus-bar fault, with only
a short safety time. The overcurrent stage is the
back-up for fault on an outgoing feeder.

The set times are pure delay times which do not in-
clude the operating time of the protection. If the
high-set overcurrent stage 1>>> or |>> are not
used then set the pick-up values to co. This is ac-
complished by pressing the key Ebeyondthe high-
est setting value.
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The device provides four measured current inputs,
three of which are connected to the current trans-
former set of the feeder. The following possibilities
exist for the fourth input:

— Connection of the ground current from the star-
point of the current transformers (standard circuit
arrangement, see also Appendix B, Figure B.1):

3 4 . i

Address 1110is set as le/lph = 1.000

— Connection of the ground current from a separate
ground current transformer (e.g. summation c.t.,

Address 1110 is set as

ratio of the ground current CT
ratio of the phase current CT

le/lph =

Example:

S00A/5A
300A/5A

Phase current transformers
Summation current transformef

300/5
500/5

le/lph = = 0600

see also Appendix B, Figure B.3).

01Ie/Iph
1.000

AN
v

(1110]
Matching factor le/Iph,for ground current
Setting range: 0.010'to 5.000

The minimum trip command duration T—TRP can be set. This,is then valid for all protection functions of the
device which canissue a trip signal. The close command durationJ —CL is relevant ifthe 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 closingiecommand will be interrupted at once onrenewed trip of
any of the protection functions.

[1.134]
q 01 T-TRPI A Minimum duration cf the trip command
0.165 s Smallest setting value: 0.01s
Largest setting value: 32.00s
(1135]
q 01 T-CL A Maximum duration of the close command
1 .00 s Smallest setting value: 0.01s
Largest setting value: 60.00s

In order to come to the nextaddress block, key 4 is pressed to return to the previous operation level, and
subsequently V is pressedwhich will lead to the next address block 10. The individual parameters are listedin
the next operation,level
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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 30 s
after the relay has been switched on, the display shows the quiescent messages, i.e. the measured values of
the currents 14 and I 5. When the keys V and subsequently A is pressed, the initial display®is shown again.

I 6 The relay introduces itself by giving,itstype number. The
second display line shows the yersion of firmware with
which it is equipped.

The setting parameters start at address block 01. This block is reached by pressing the key V (refer alsoto
Figure6.2), with D tothe second operation level ("00 CONFIG."), with¥ to bleck "01 POWER SYST.DAT" (pow-
er system data). Further address possibilities are listed under "Anné@inciations” and "Tests".

6.3.3 Power system data — address block'01

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

4 01 POWER D (1100}
SYST.DAT Beginning of the block "Power system data”

Firstly, the rated system frequency can bé changed. It must comply with the setting. If the system frequency is
not50Hz, the address must be changed.

4 01 FREQ < (1101]
50 Hz Rated system frequency 50 Hz or 60 Hz

+|60 H 2

The following rated.€urrents do not affect the protection functions but are used only for scaling of the primary
measuredivalues@andfault recording data:

[1105]
q 0 1 InPRIN A Current transformer primary rated current
4400 A v Smallest setting value: 10A
Largest setting value: 50000 A
qller tesec paN (1106]
<7 Current transformer secondary rated current
1A
1Aor5A
+ [5Aa
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6.3.1.2 Setting of date and time

The date and time should be set when the relay is
finally installed and connected to the supply voltage.

From the initial display, the key V is pressed (three
times) until the menu item "ADDITION FUNCTION"
("additional functions”) is displayed. Key D is
pressed to change to the next operation level. The
display shows the first item "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.

After the relay has been switched on, first the date

"01.01.95" appears and the time since the start-up
of the processor system.

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 @hand E/Each
time a value is changed, the entepkeylE must be
pressed, before the next number canibe changed.
Proceed in analog manner to change the time.

Note: When the day is changed, thexdisplay firstly al-
lows 31 days. Only when the,month and year is
changed, the relay cancheckplausibility of the com-
plete date. After confirmation‘with the enter key E,
the day may be reduced to,an existing number.

0 01 99
: 15 06

DATE

29.02.00

TAME

13 744"

2

7

[8100]
Beginning of the'block™"Setting the real time clock”

(8101)

At first, the "actual” date (DD.MM.YY) and the "actual”
time/(HH.MM.SS) are displayed.

Continue with V.

(8102)
Enter the new date: 2 digits for day, 2 digits for month and
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 P to change over to the year;
use key @ toincrease the year or
confirm with enter key E.

to decrease;

[8103]
Key V is used to come to the time setting. Enter the new
time: 2 digits for hour, 2 digits for minute: HH D MM

Use key@ to increase the hour or & todecrease;
use key D _to change over to the minute;
use key to increase the minute or to decrease;

the seconds are not changed. They are automatically set to
"00" when the enter key E is pressed.

C53000-G1140-C125



7SJ602 V3

Operating instructions

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.

I1fthe 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-
viatedform, inthe second display line, the value of
the parameter. When the relay is delivered a valug
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 pagéforwards
or backwards within the block or toithe“next (or
previous) operation level. If the value needs tobe
altered, it can — after codeword input —%be in-
creased with the keys & or decrgasedwith the
key &. When one ofthe keys, @ or &), is pressed
continuously, the numbers will€hange with an ac-
celerating sequence. Thds, afast and fine adjust-
ment is possible within a wide,setting range. The
permissible setting range'is givenyin the following
text, next to the associated bex. When the highest
possible value_is reached, no further changing
with the key (8 is possible. The same is valid
when onetries to changethe lowestvalue with the
key E). The selected'Value must be confirmed
with the entry key E! The display then confirms
the accepted valuesThe changed parameter is ef-
fective after this confirmation.

— 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 texts
When the relay is delivered, a text has beenypre:-
set. In the following sections, this textis shown. If
it is to be retained, no other input is necessary.
One can page forwards or backwards within the
block or to the next (or previous).eperation level. If
the text needs to be altered, press#=, after code-
word input — the key @ (on(E))*Thenext (or pre-
vious) alternative text, also printed in the display
boxes illustrated in theffollowing” sections, then
appears. If the alternative téxt is'not desired, then
the key @ (or B) is Pressed again, etc. The alter-
native which is chosen,jis confirmed with the
entry key E. When the last possible alternative is
reached, no tlrthén.changing with the key @ is
possible. Theisame™is valid when one tries to
change thétirst alternative with the key &.

Foreachofthe addresses, the possible parameters
and text are,given in the following sections. If the
meaning ‘of a parameter is not clear, it is usually best
to léave it'atthe factory setting. The arrows v A or P
4 besides the illustrated display boxes indicate the
methed of moving from block to block or within the
block. Unused 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 EEPROMSs and protected against
power outage.
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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 menutree, which can be passed through
by means ofthe scrollingkeys D, 4, ¥, and A. Thus,
each operation object can be reached. A complete
overview is listed in Appendix C.

Fromthe initial display, the keyV is used to switchto
the first operation item "PARAME.” (parameters)
which contains all setting and configuration blocks
of the device (see Figure 6.2). Key P is pressed to
change to the next 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 parameter block
"01 POWER SYSTDAT" (power system data). Fur-

[

'
¥

ther parameter blocks can be called up with the
scrolling keys V or A.

Thekey P changes to the third operation level where
the individual functions and values‘are set; refer to
Figure 6.2. They are explained in detail in the follow-
ing sections.

Ifno user operation hastaken place formorethan 10
Minutes, the relayterminates the setting mode and
reverts to the default display, i.e. indication of the
measured values. Alterations which have not yet
been saved are lost. With the 4 —key the last used
operatingulevel is reached.

+ PaN - 783602
v3i.oo0

4 el p M .9
PARAME

vull = || N

IN -

RESET

1st operation level

Figure 6.2 Selection of the power system data

00 CONTF .L

>
Ay

n o
L
w
3w
o]
[= -5
»
+3
IN~.
1 ]
v o

-
8 A
£

01 T-TRP
0.15 s

----------------------_q.
-----------------------D

2nd operation level 3rd operation level
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6.2.4 Representation of the relay (front view)

Unit faulty indication

Readiness indication (red)

(green) \ /
L VA
Two line display sm?o 10
(LCD) with 8 charac- Betrie tED 1 toh4 I}r%d) can
e marshalledypre-
ters each gioef:::/ o 20 /,/ settinglbelow §
\ 30
40
+ D - Operator
/ panel
21
41| e[| D
YU || & N

RESET

Operator interface (PC)

E / with dust protection cover

SIEMENS C (

754602
F-Nr. BF9202-444

L LR T
| |

Factory presetting LEDs:

Fault L1
Fault L2
Fault L3
General trip

L OWON =

Figure 6.1  Front view of operating key board and display panel
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Confirmation key:

Enter or confirmation key: each
E change via the "Yes"/"No"—keys or

the é or &) keys must be confirmed
by the enter key; only then does the
device accept the change. The enter
key can also be used to acknowledge
and clear a fault prompt in this dis-
play; anewinput and repeated use of
the enter 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 panelfall the
appropriate settings, initiation of test routines ‘and
read-out of data, but with the added comfort of
screen-based visualization and a menu-guided pro=
cedure. The PC program DIGSI® is available for set-
ting and processing of all digital protection data.

Alldata can be read in from, or copied@nto, magnet-
ic data carrier (floppydisc) (e,g. forsettings and con-
figuration).

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

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

6.2.3 Operationalkpreconditions

For most operational fungtions, the input of a code-
word is necessary. This,applies for all entries via the
membrane keyboard oriinterface which concern the
operation onithe relayyfor example

— setting, ‘ofgfunctional parameters (thresholds,
functions);

— allocation®or marshalling of trip relays, signals,
binany 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  Operating instructions

6.1 Safety precautions

A Warning

All séfet); précautions 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 digitalprotec-
tion and automation systems can be carried outvia
the integrated membrane keyboard  andydisplay
panel located on the front plate. All theynecessary
operating parameters can be entered and alhthe'in-
formation can be read out from here! Operation is,
additionally, possible via the interface socket by
means of a personal computer of similar:

6.2.1 Membranekeyboard and dis-

play panel
Figure 6.1 illustratesithe front view.

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

During dialeg, the upper line gives a two figure num-
ber. This number presents the setting address
block.

The keyboard comprises 9 keys withpaging, Yes/No
and control buttons. The significance of the'keys is
explained in detail in the followings

Keys for alteration of numericalvalues
and alternative texts:

+ increasing awvalue or text item

- decreasing a value or text item

Yes/No keys:

Vi 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

v line or menu item is displayed

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

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

Paging to the previous operation lev-
4 el: the operation object of the pre-
vious operating level is displayed
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In principle, all annunciation functions according to el or has been programmed out (de-configured).
Table 5.7 can be assigned as condition for any AR

input signal, but not all are meaningful. Conditions The following boxes show an example for marshal-
are naturally not effective when the corresponding ling of the "Start” signal (initiation of the auto-reclo-
protection function is notavailable in the actual mod- sure function).

q 65 ar [6500] | |
D Beginning ofthe block "Marshalling of auto-reelosure input
VY|(IMARSHALL signals”

The first AR input signal is reached with the key P :

(6501]
4 6 SARMAR D Allocations for the starting conditions of the auto-reclose
VI|ISTART function

Change over o the selection level with D :

65 ARSO]1 < Conditions for startiof the AR may be for example:
q Trp I>> (6502] ) .
1st: Trip signalgiven by the phase time overcurrent protec-
tiomyhigh-set 1> > stage
< R I [26?193’]!" ignal given by th d ti t
TrpIE>> nd: Trip signal given by the ground time overcurren

protection high-set I>> stage

65 ARSO]1 (6504) :

4 V. 3rd: Trip signal given by the phase time overcurrent protec-
TrpI>>> tion instantaneous 1>> > stage
64 ARSIl [(6501]

4 not afel no further functions are preset for AR initiation

Following cadeword input, all marshallable functions can be paged through the display by repeated use of the
key 3. Back-pagingfis possible with the key 3. Whenthe required function appears press the execute keyE.
After this, further functions can be allocated to the same AR input (with further index numbers 1t020) 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 the function 'not all.” (not allocated).

Leave the selection level with key 4. You can go then to the next AR input with the arrow key V.
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4th selection level 5th selection level

Remarks

MARSHALLING LEDs

Heading of the address block

6 3 MARSH 6 3LEDI1 1
LED 1 o/ cC L1

1762 | phase L1; memorized

Fault detection of time overcurrent protection

1763 | phase L2; memorized

Fault detection of time overeurrent protection

1764 | phase L3; memarized

Fault detection of time owercurrent protection

511

General trip 'of deviee; memorized

Table 5.9 Preset LED indicators

5.5.5 Marshalling of the auto-reclosure®conditions — address block 65

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

— Initiation (start) ofthe auto-reclosurefunction with
the designation "AR MAR STARTF,

— blocking of initiation of the aute*reclesure func-
tion with the designation "AR MAR‘ST.BLOCK",

— blocking ofthe auto-reclose’command (statically)
with the designation "AR MAR'CL. BLOCK".

With these marshalling pessibilities, it is, for ex-
ample, possible to initiate ghe auto-reclose function
by trip of the I>> stage/ of the time overcurrent
protection but nottoinitiate it by trip of the I> stage
or |, stage. Each ofth@ AR input signals may be con-
trolled by uppto 20,conditions. Additionally, external
conditions can'be included via binary inputs (refer to
Section 56.2). If, for example, a binary input has
been“assigned to an AR input signal in address
block 61,"e:@. 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 input to

the function "manual close” (">mCLOSE”, FNo 356),
blocks auto-reclosure. This need not be considered
here.

If readiness of the circuit breaker should be a condi-
tionfor auto-reclosure, this condition can be entered
to the relay via the binary input ">ARb1Cl” (FNo
2734), which must then have been allocated to a
physical input module in accordance with Section
5.5.2. Use the "normally closed” contactmode tore-
lease AR when the breaker is ready. This signal pre-
vents from reclosing when it is present at the mo-
ment where reclosure command should be given.
The blocking of start of the auto-reclose function
">ARb1lsSt.” (FNo 2733) is interrogated by the AR
function only before and as long as initiation signal is
present.

The block 65 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 "65 AR MARSHALL" (marshalling
of auto-reclosure input signals).
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 6 LEDs for optical indications, 4 of
which can be marshalled. They are designated LED
1 to LED 4 and can be marshalled in address block
63. The block is reached from the initial display by
pressing the key V to the first main menu item "PA-
RAME." (parameters) in the first operation level of
the menutree. Press kei D to reach the second op-
eration menu level, which starts with the firstparam-
eter block "00 CONFE." (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 (twice) leads to address
block "63 MARSH LED IND" (marshalling LED indi-
cators).

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 stored mode or;
unstored mode. Each annunciation function is dis-
played with the indexm (for memorized) orwithout
index (for not memorized) when proeeeding with the
key &.

The marshallable annunciation! functions are the
same as those listed in Table 5Z. Annunciation func-
tions are, of course, not effectiveswhen the corre-
sponding protection function /has been pro-
grammed out (de-configured).

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

The assignmentiof thelLEDs as preset by the factory
is shown. in the'frontief the unit (Fig 6.1). The follow-
ing boxes,show, as an example, the assignment for
LED 1y Tables.9 shows all LED indicators as they are
presetfrom the’factory.

463
AV

MARSH
LED D

IND

The first marshallable LED is reached with the,key.:

{4 |l6e3 marsH t>

< lrEDp 1

Change over to the selectionflevel with D :

4 6 3LEDI11
o/c L1V M

4 603(L ED 1 2
all.

n ot

[(6300]
Beginning of the block "Marshalling of the LED indicators”

(6301)
Allocations for LED 1~

[6302]

\v4 LED 1 has been preset for:
1st: Fault detection oftime overcurrent protection phase L1,
memorized, FNo 1762

AN [6303]
v No further functions are preset for LED 1

Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe
key @, Back-pagingis possible with the keyE). When the required function appears press the execute keyE.
Afterthis, 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 notbe
assigned to a function, selection is made with the function "not all.” (not allocated).

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

5-28
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FNo Abbreviation Description
6757 | TrpI>>> Trip by very high overcurrent stage | >>>, phases
6758 | >I>>>bk Instantaneous very high stage of time overcurrent protection is blocked
6801 | >SRT bk Block start-up time supervision
6811 SRT off Start-up time supervision is switched off
6812 SRT blk Start-up time supervision is blocked
6813 | SRT act Start-up time supervision is active
6821 SRT Trp Trip by start-up time supervision
6851 | >sSuPp bk Block trip circuit supervision
6852 | >TrpRel Trip circuit supervision: binary input in parallel to trip relay
6853 >CBaux Trip circuit supervision: binary input in parallel to CB auxiliary contact
6861 SUP off Trip circuit supervision is switched off
6862 SUP blk Trip circuit supervision is blocked
6863 SUP act Trip circuit supervision is active
6864 SUPnoBI Trip circuit supervision is inactive, binary input is not marshalled
6865 | CIR int Trip circuit is interrupted
Table 5.7 Marshalling possibilities for signal relays and LEDS

1st display line 2nd display line ENo Remarks
MARSH CMD.REL Heading of the address block
64 MARSH/|{ CMDI Trip by overcurrent protection phase currents
64CMD1-1]| Trp &> 1805 | (definite time |>> —stage or |>—stage)
64CMD1-2| Trp IS 1815
6 4 MARSH CMD 2 . .
cicune 1| mxprdol | el TS ot pocten goua curen
64CcMD2-2| Trfp TE> 1836 E georle g
6 4 MARSH e MyD 2
6 4CMD3-1|4DEVY Trp 511 . -
eacup3- o, Trp. | e o e and trp tes
64CMD3 -3, |%BtpTsST 1185 P P, P P
6 4 M A R S'H CMD 2 . .
6 4 CMDAD] FT det 501 General fault detection of the device

Table 58 Preset'annunciations for output relays

C53000-G1140-C125



7SJ602 V3 Installation instructions

FNo Abbreviation Description
1724 >IE>>bk Block Ig> > stage of time overcurrent protection (ground current)
1725 | >IE> bk Block Ig> stage of definite time overcurrent protection (ground current
1726 >IEp bk Block Igp stage of inverse time overcurrent protection (ground current)
1727 >Cc/o0 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 ground is switched off
1757 | O/Ceblk Time overcurrent protection ground is blocked
1758 O/Ceact Time overcurrent protection ground is active
1762 o/c Ll Fault detection of time overcurrent protection phase L1
1763 o/C L2 Fault detection oftime overcurrent protection phaseyl.2
1764 o/Cc L3 Fault detection of time overcurrent protection phase L3
1765 | O/C E Fault detection of time overcurrent protectioniground’fault
1800 FD I>> Fault detection of time overcurrent protection stage 1>> phase currents
1805 Trp I>> Trip by high-set 1> >stages for phase currents
1810 FD I> Fault detection of time overcurrent{pretection stage 1> phase currents
1815 Trip I> Trip by overcurrent 1> stage for phase currents
1820 FD Ip Fault detection of overcurrent stage I, for phase currents
1825 Trip Ip Trip by overcurrent |, stage for phase“eurrents
1831 FD IE>> Fault detection of high-set stage 1>3, for phase currents
1833 TrpIlE>> Trip by overcurrent lg> > stage for. ground currents
1834 | FD IE> Fault detection of overcurrent Ie> stage for ground current
1836 Trp IE> Trip by overcurrent Ig> stage for,ground current
1837 | FD IEp Fault detection of overcurrentie, stage for ground current
1839 Trp I1Ep Trip by overcurrentig, stage'for ground current
1850 | FD dyn Dynamic switgh-over of overcurrent pick-up values
2701 >AR on Switch on internal auto-reclosure function
2702 >AR off Switch off internal‘auto-reclosure function
2732 >AR St. Start internal autoe-reclosure function (initiation)
2733 >ARblSt Block initiationtef internal auto-reclosure function
2734 >ARb1Cl Block reclosé command of internal auto-reclosure function
2736 | AR act. Internal*auto-reclose function is active
2781 | AR off Internal auto-reclose function is switched off or blocked
2801 AR i pg Internalkauto-reclose cycle in progress
2851 AR ClCm Internal,auto-reclose function close command
2863 AR dTrp Internal auto-reclose function definitive (final) trip
2872 | AR Strt Internal auto-reclosure function started
2873 AR blst Internal auto-reclosure function initiation is blocked
2874 AR blcl Internal auto-reclosure function close command is blocked
2875 | AR blMC Internal auto-reclosure function is blocked by manual closure
2876 AR DT Internal auto-reclosure function dead time is running
4632 | >swble. Block control facility
4640 Q0fClo. Control—-Close—Command CB-Q0
4641 | QO Trp. Control-Trip—Command CB-Q0
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 I2>>
5165, | FD I2> Fault detection of unbalanced load protection stage b>
51707 Trp I2 Trip by unbalanced load protection stage I>>

Table 5.7 Marshalling possibilities for signal relays and LEDs (continued next page)
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Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe
key @. Back-paging is possible withthe key(Z). When the required functionappears press the executekeyE.
After this, further functions can be allocated to the same output relay (with further index numbers 1 to 20) by
usingthe key V. Each selection must be confirmed by pressing the key E!lf a selection place shallnotbe
assigned to a function, selection is made with the function "not all.” (not allocated).

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

]

FNo Abbreviation Description
1 not all. No annunciation allocated
5 >LED r. Reset LED indicators
11 | >Annu.1 >User defined annunciation 1
12 | >Annu.2 >User defined annunciation 2
13 | >Annu.3 >User defined annunciation 3
14 | >Annu.4 >User defined annunciation 4
52 operat. At least one protection functian isieperative
60 LED res Stored annunciationsaréwreset
110 ] ANNlost Annunciations lost (bufferioverflow)
111 PCannLT Annunciations for persenal computer interface lost
115 | ANNovfl Fault annunciation buffer overflow
162 Fail31 Failure: Current summation supervision
203 | REC del Fault recordingdata deleted
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)
501 | FT det General fault detection of device
511 DEV.Trp General trip‘of device
563 | CBA sup CBalarm'suppressed
1157 | >CBclo Circuit breaker closed
1174 | CBtest Circuit breaker test in progress
1185 | CBtpTST Circuit breaker test: Trip 3pole
1188 | CBTwAR Circuit breaker test: Trip 3pole with auto-reclosure
1501 >0/L on Switch on thermal overload protection
1502 >0/Loff Switch off thermal overload protection
1503 >0/Lblk Block thermal overload protection
1511 0/L off Thermal overload protection is switched off
1512 | O/L blk Thermal overload protection is blocked
1513 O/L act Thermal overload protection is active
1516 | O/Lfwrin Thermal overload protection: Thermal warning stage
1518 4 O/L p/u Thermal overload protection: Pick-up
1521 Q/L"Txp Thermal overload protection: Trip
1701 >0/€pon Switch on time overcurrent protection for phase currents
1702 4 >0/Cpof Switch off time overcurrent protection for phase currents
1704 >@/Cpbk Block time overcurrent time protection for phase currents
1711 “|\20/Ceon Switch on time overcurrent protection for ground current
1712 | >0/Ceof Switch off time overcurrent protection for ground current
1714 >0/Cebk Block time overcurrent protection for ground current
1721 >I>>blk Block 1> > 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)
Table 5.7 Marshalling possibilities for signal relays and LEDs (continued next page)
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5.5.3 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 mar-
shalled in address block 64. The block is reached
from the initial display by pressing the key V to the
first main menu item "PARAME.” (parameters) in the
first operation level ofthe menutree. Press key D to
reachthe second operation menulevel, which starts
withthe first parameter block "00 CONF." (configura-
tion). Press the keyV repeatedly until address block
"60 MARSH" (marshalling) appears. Key D leads to
operation level 3 with address block "61 MARSH BIN
INP” (marshalling of binary inputs); key V leads to
address block "64 MARSH CMD REL' (marshalling
command/signal relays).

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

Table 5.7 gives a listing of all annunciation functions
with the associated function numbers FNo. Annun-
ciation functions are naturally not effective when the
corresponding protection functionis not available or
has been programmed out ("de-configured®’- refer
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 shaw an example for
marshalling for output relay#,. Table’ 5.8 shows all
output relays as preset from,theifactory.

Note as to Table 5.7: Annunciations which are indi-
cated by a leading/”>"sign, represent the direct
confirmation of the binaryinputs and are available as
long as the cortesponding binary input is energized.

Further information about annunciations see Sec-
tion 6.4.

(6400]
4 64 MARSH D Beginning ofthe block "Marshalling of the output signalre-
The first signal relay is reached with the key(P :
qiles MarRsH D (6401

<Z|lcMD.RE 1

Change over to the selectionsléVel with' D :

—
()

4 6 4CMD
T r Py IO >

6 4 CMD 1 2
{ v
Trp I>
1 3

4 6 4CMD
not all.

N1%

[6402)
Avd Output relay 1 has been preset for:
1st: Trip by overcurrent stage |>> (phases)

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

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

Allocations for output relay 1
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6.3.8 Settings for start-up time monitoring — address block 28

The device incorporates a start-up time monitor (re-
ferto Section 4.5), 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 criterion is the increased current that
the motor takes during start-up. Consequently, the
critical current value lgin must be set such that it is
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 tripping time T must be coordinated with the
motor such, that the motor is not thermally endan-
gered during this time. On the other hand, it mustbe
long enough thatthe motor has terminated the start-
up period under normal, healthy conditions. When
this time is exceeded, it is assumed that the rotoris
locked, so that ventilation may be reduced.

Calculation example:

Motor rated current IN=115KA
start-up current lgtaq = 575A
start-up time Tstat =10 S

Current transformers

150A/5A

Forsafetyreasons, the start-up time monitor is setto
approximately half the start-up current, i.e. 288 A.In
secondary referred value:

) 288 A
Setting syt = (m = 1.92

The parameter Tstrt is calculated according the fol-
lowing equation which is derivedfremthe protection
characteristic:

. I 2
Setting Tstrt = tgan® ( lsTrt

For the given example/results:
. 575 |2
Setting Istrta=,10;s - (_2_8_8_ ) =40s

Thus, tripping, at rated start-up current will occur af-
ter approximately 10 s.

Note:/The, thermal characteristics of the overload
protection (with or without memory) are effective
even during start-up of the motor.

Address 2804 determines whether the overcurrent
stage of the time overcurrent protection (1> stage
and/or Ip stage, dependent on configuration)
should be blocked during start-up of a motor.

(2800]

START D
Beginning of the block "Supervision of start-up time”

ME SUP

L]

s'g, R (2801]
ON Switching ON the supervision of start-up time

+
o
o]
"’!

Switching OFF the supervision of start-up time

5 8 PaN (2802]
4 t strt <7 Setting value of the permissible start-up time Tg at
.0 s lstrt

Setting range: 1.0 s t0 360.0 s
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2 8 I a
44.0 In

q 28I> blk
N O

4D

[2803]

Base value Ig; of the permissible start-up current
Setting range: 0.4 - Iy to 20.0 - Iy

[2804]

Blocking of the 1>/Ip stages during m6tor start-up

6.3.9 Settings for measured value supervision —/@ddress block 29

Thesensitivityofthe measured value monitoring can If, during,operation, the monitoring function reacts
be changed in block 29. The factory settings are sporadically, then sensitivity should be reduced.

suitable in most cases.

q 2 9 ME A S.
VAL .SUP.

9 SUM.Th
.50 In

PAN
o N

9 S UM)F a
.50

PAN
o N

4D

4D

[2900)
Beginning of the block “Current symmetry supervision”

[2901]

Current threshold above which the sum monitoring is
effective (see Figure 4.14)

Setting range: 0.05 Iy to 2.00 Iy

[2902]

Sum factor for the current sum = slope of the sum
characteristic (see Figure 4.14)

Setting range: 0.00 to 0.95
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6.3.10 Settings for auto-reclosure — address block 34

Auto-reclose function is effective only ifit is incorpo-
rated in the relay and configured as EXIST (refer to
Section 5.4.2).

When no auto-reclosure is to be carried out on the
feeder which is protected by the time overcurrent
protection (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.

7SJ602 allows up to nine auto-reclose attempts to
be carried out. The number of desired auto-reclo-
sure attempts is set as ARcnt.

The dead times can be separately and individually
set for the first three auto-reclosure cycles (AR T1,
ART2, and AR T3). Iffurther auto-reclosure attempts
are required, they operate with the dead time AR T4.
The duration ofthe dead times is determined by the
application philosophy. For longer lines it should be
long enough to ensure that the fault arc is extin-
guished and the air surrounding the arc is de-ion-
ized, sothat auto-reclosure canbe successful. (0:6 s
to 1.0 s). With multiple-end fed lines the stability of
the network is the important consideration. Since
the disconnected line can no longer produce any
synchronizing power, only a short dead'time is‘per-

mitted in most cases. Conventional values lie be-
tween 0.3 s and 0.6 s. In radial networks, longet
dead times can be tolerated.

The reclaim time T—REC is the time period after
which the network fault is supposed-te, 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 uséed) so that the
next AR cycle starts; if nofurther /AR is allowed the
last AR is treated as unsuccessful' The reclaim time
must be set longer than theyexpected time for a re-
newed initiation conditien of a persistent fault, i.e.
normally longer thamithe ‘maximum trip time of the
time overcurrent [protection.

The lock-out timel.—-LOC is the time period during
which after,an ‘unsuccessful auto-reclosure further
reclosures)by 7SJ602 are locked. This time must be
longer than the renewed readiness for operation of
the circuit'breaker.

Theblocking time after manual closure of the break-
er /-BkM must cover the time for safe closing and
opening of the circuit breaker (0.5 s to 1 s). If a re-
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).

4 34 AUR

+ IOFF

34 ARcnt| &
Dl ; v

[(3400]
Beginning of the block "internal auto-reclosure function”

7 [3401]
O N Switch ON of internal auto-reclosure

[3472)
Number of permissible auto-reclosure shots
Setting range:

Switch OFF of internal auto-reclosure

1t09
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34 T -
4 1.00

4D

4D

4D

b

b

b

4P

[3465]

Dead time for the first auto-reclose cycle

Setting range: 0.05 s to 1800.00 s

[3466])

Dead time for the second auto-reclose cycle, if/used
Setting range: 0.05 s to 1800.00 s

[3467)

Dead time for the third auto:;recloseicycle, if used
Setting range: 0.05 sito_ 1800.00 s

[3468]

Dead time forthe fourth and any further auto-reclose
cycle, if used

Setting range: 0.05 s to 1800.00 s

[3469]

Reclaim time, after successful auto-reclosure
Settingrange: 0.05 s to0 320.00 s

[3470)

Lock-out time after unsuccessful AR

Setting range: 0.05 s t0320.00 s

[3471)

Blocking time after manual closing of circuit breaker
Setting range: 0.50 s t0320.00 s
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6.3.11 Settings for circuit breaker control — address block 37 O

The circuit breaker control can be set ON or OFF in address 3701.

q

+

37 CB
CONTROL

37CB-C¢tr

ON

IOFF

P

L 4
[(3700] %
Beginning of the block "circuit breaker cor\
[3701]

Switching ON the circuit break T
Switching OFF the circuit el trol

i
S
S

>
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6.3.12 Settings for user definable logic functions — address block 38

Four user definable logical functions are available. Note that the set times are pure delay times whichdo
Each function can be triggered by binary inputs and not include the inherent operating times of the
marshalled to binary outputs (LEDs, signal relays, binary inputs and outputs.

trip relays). For pick-up, delay times can be setin ad-
dress block 38.

(3800]
ANNUNC. Beginning of block
"User definable logical functions”

PAN
w
(o]
o
t1
£
»
<

v

(3801)

Pick-up time(delay for the first user definable logical
- 01 s function

Smallest settingyvalte: 0.00 s

Largest'setting,value: 10.00 s

and oo, i:e.‘ne start

4D

[3802]

Rick=up time delay for the second user definable logical
01 s function

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

N

(3803]

Pick-up time delay for the third user definable logical
function

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

H

[3804]

Pick-up time delay for the fourth user definable logical
function

Smallest setting value: 0.00 s

Largest setting value: 10.00 s

and oo, i.e. no start

N1
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6.3.13 Settings for trip circuit supervision — address block 39

The relay includes a trip circuit supervision function
(refer to Section 4.7), which requires one or two
binary inputs. This can operate only when it is confi-
gured (refer to Section 5.4.2) using one ("bypass—
R") or two ("with 2 BI") binary inputs. Furthermore,
the adequate number of binary inputs must be allo-
catedto this function and the external wiring mustbe
correct.

If one binary input is used, trip circuit faults like inter-
ruption or controlvoltage failure can be detected but

not trip circuit fault which occur during closed trip
relay of the device. But if the trip command lasts
more than 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 supenyvision,are giv-
enin Section 4.7. Section 5.2.3 contains information
about connection and dimensiofing hints as to the
resistor in case of supervision with onesingle binary
input.

439CIRsup D

q 39 CIRsup

+ IOFF

(3900]
Beginning of the bloek¥:Trip girCuit supervision”

[(3901)
ON Switch ON_ theitrip circuit supervision

Switeh OFF the trip circuit supervision
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6.4 Annunciations

6.4.1 Introduction

After a network fault, annunciations and messages
provide a surveyofimportantfaultdataand the func-
tion of the relay, and serve for checking sequences
of functional steps during testing and commission-
ing. Further, theyprovide 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 plateser, on
the screenofa personal computer, via the operat-
ing interface,

Most of these annunciations can be freely allocated
to the LEDs and binary outputs (seefSe¢tion*5.5).
Also, within specific limitations, group and multiple
indications can be formed.

To call up annunciations on the,operater panel scroll
with the key V to the item”ANNUNC.” (annunci-
ations), refer to Figure 6.3. The keyP changes over
to the second operationilevel, where you can reach
the different groups ofi@nnungiations with the scroll-
ing keys V and A.

When the relay is operated from a personal comput-
er by meafis of thé protection data processing pro-

gram DIGSI®, the annunciation 'gréups are identi-
fied by a four-digit address number. in'the following
clarifications, this number isfindicated at the begin-
ning of the explanations in 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% Event annunciations for the last eight net-
work faults: pick-up, trip, AR (if fitted and
used), expired times, or similar. As de-
fined, a network fault begins with pick-up
of anyfault detector and ends after drop-
off of the last protection function. If auto-
reclosure is carried out, the network fault
ends after expiry of the last reclaim or
lock-out time; thus an AR-shot (or all
shots) occupy only one fault data store.
Within a network fault, several fault
events can occur, from pick-up of any
fault detection until drop-off of the latest
protection function.

Block 84 Indication of operational measured val-
ues (current magnitudes, values of the
thermal overload protection).

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 6.4.

v .
4 ANNUNC D

[5000]
Commencement of "annunciation blocks”

A comprehensive list of the possible annunciations and output functions withthe associated function number
FNo is given in Appendix C. It is also indicated to which device each annunciation can be routed.
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6.4.2 Operational annunciations — address block 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 aboutthe history of the faultis con-
tained in the block "Fault annunciations”; refer to
Section 6.4.3.

The input of the codeword is not required. Theboxes
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 #Whetheman event is an-
nounced on occurrence (€ = "¢oming”) or a status
is announced "coming? and."going” (c/g).

The first listed message is, as example, assigned
with date and timje‘in the'first two lines; the third line
shows the beginning ofa condition with the charac-
ter ¢ to indicate that this condition occurred at the
displayed time:

dJller orPER. D
< |lannunc.

ADll14.10.909
v09:45:34

[5100]
Beginning ofithe block "Operational annunciations”

1stline: Date of the event or status change
2nd ling: Time of the event or status change

Use the arrow keys to scroll through theydisplayed annunciation list.

Allog: a5 : 34
vLED

resdoc

1st line: Time of the event or status change
2nd line: Annunciation text, in the example coming

Whendateandtime havenotyetbeenset (refer alsoto Section6.5.1), the dateis shown as 01.01.95, the time
is given as relative timefromthe last re-start of the processor system.

Direct responsé from binary inputs:

>mCLOSE

>CBiclo

>I >>b 1l k

device (c/qg)

Manual close command (c/g)

Circuit breaker closed (from CB auxiliary contact) (c/g)

Block 1> > stage of phase overcurrent protection from an external

Block I> stage of definite time phase overcurrent protection from
an external device (c/g)

Block |, stage of inverse time phase overcurrent protection from
an external device (c/g)
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Block lg>> stage of ground overcurrent protection from an exter-
nal device (c/g)

Block Ig> stage of definite time ground overcurrent protection
from an external device (c/g)

Block Igp stage of inverse time ground overcurrent protection from
an external device (c/g)

>AR St. Start internal auto-reclosure (initiation) (c/g)

>ARD1 s t u Block initiation of internal auto-reclosure (c/g)

>ARDb1lCl1l Block reclose command of internal auto-reclosurei(statically) (c/g)
>revPhR Reversed phase rotation (c/g)

>I>>>bk Block instantaneous very high set stage |>3> of the phase over-

current protection via binary input (¢/g)

>TrpRel Trip circuit supervision: binary input,in ‘parallel to trip contact (c/g)

Trip circuit supervision: binarysinput,in parallel to CB auxiliary con-
tact (c/g)

General operational annunciations of the protection device:

operat. At least ong protection function operative (c/g)

LED res Stored LED indications reset (c)

REC del Fault recording data deleted (c)

Sys.F1lt Network system fault (c), detailed information in the fault annunci-
ations

FAULT Fault with associated sequence number (c)

>mCLOSE Manual close command (c/g)

>CBclo Circuit breaker is closed (c/g)

Annunciations of monitoring functions:

AN)Nlost Annunciations lost (buffer overflow) (c)

PCannlLT Annunciations for operating (PC) interface lost (c)
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FailZXz1 Failure: Current summation supervision (c/g)

Operational annunciations of time overcurrent protection:

0O/ cpoff Phase overcurrent protection is switched off (c/g)
0/Ccpblk Phase overcurrent protection is blocked (¢/g)
O/cpact Phase overcurrent protection is activey(c/g)
O/ceoff Ground overcurrent protection is\switched off (c/g)
0O/ Ceblk Ground overcurrent protection'is blocked (c/g)
O/ Ceact Ground overcurrent protection is active (c/g)

Block | > > stage.of phase overcurrent protection via binary input

(c/9)

>I> b1lk Block 1> stage of definite time phase overcurrent protection via
binary inputy(c/g)

>Ip blk Block 1, Stage ohinverse time phase overcurrent protection via

binarylinput (c/q)

lg> > stage of ground overcurrent protection blocked via binary
input (c/q)

Ie>stage of definite time ground overcurrent protection blocked
via binary input (c/g)

Iepistage of inverse time ground overcurrent protection blocked via
binary input (c/g)

FD dyn J O/C prot. : dynamic parameters active (c/g)

Operational annunciations of thermal overload protection:

of/ L e f £ Overload protection is switched off (c/g)

oW L 'b 1k Overload protection is blocked (c/g)

0/L act Overload protection is active (c/g)

0/L wrn Overload protection with memory thermal warning stage (c/g)
0o/L p/u Overload protection without memory pick-up (c/g)
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‘ ' Trip Circujt SUpervisjq
{S Up j, B /

N js active (c/g)
Ttip Circyit supervision is blocke,
Shalleq (c/g)
C1Ip in t

d, because binary inpyt is not mar.
Trip circuit js interrupted (c/g)

addregg block 82
The an NCiations y, ch o rred uring the la through the annuncration list (Figure ¢ 4)
eight ne Ork faylts Ca e the front pa
etor yj eoperating interfac indications ar For these Purp Ses, the ¢, Syste fault- Meang
fecordeq i the Sequenc NJest to the € periog fro short-cwcu:t inceptj Up to fingy
oldest. w, €N a ninth ¢ u!toccurs, the daty relating o €arance uto-reclosure is carrje Ut, the net
the olge are eraseq he t faulf g ta Work faylt T expiry of th last rec im or foc.
Utfer can Contain Up to 30 g UNciations, When Out time, wjt, IN a networg fault, Severg| It events
more occur, the last megs Signals "buffer over- can occyr, fro ault €ction ungj
flow” rop-off of the Iate, t prot tion function,
Ut of the Codeworq js not requireq. When date ang time have not Yetbeen Set (refer also
to Section 6.5.1), the date s Shown as 01 , the
Yin the relay jg Operative andthe initig display o time js given ag relative tim from the last re-start of
"\uiescent Messageg are djsp Yed, press the t € proces rsy her, after, the fault annung;.
“etoreach the item "ANNUING 4 Pis useq 0 ations g, listed j gical seque, e with th
i OVer to the Secong OPeration el, where relative time referreq e first f. ult det ctio
" g0 with the YV to the 5 dress block
Ml s € heading of the fay; MNunciations Inthe foy1o 9 clarification 4y the avaijape fault an
e Operation leve, ith K ntains the Nunciationg are indicated. In the a a specific
hl M faults, 1, divig, Nciationg fault, of cours » Only iati
'ﬁnd In the foy, Peration ey (key D), 8Ppearin the y;
Se th to scroj
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8 2 FAULT
ANNUNC.

8 2 LAST
FAULT

14

D

[5200]
Beginning of the block "Fault annunciations”

[5210]
Beginning of the block "Fault annunciations ofithe'lastsys-
tem fault”

Use the arrow keys to scroll through the displayed annunciation list.

V29°02'00
ViH22:09:46
A\

D]l.-810 m s
gFAULT c
PaN

A2

Yiloms
ADAlloms
gFD L1E c

General fault annunciations of the device:

etc.

[5211]
1stline: Date of the last system fauit

2nd line: Time of the last systemifault
(hours, minutes, seconds

and ms)
System fault, coming

1stline: Consecutive'number of the system fault

2nd line: Beginningyof the relative time; time resolution is
1ms

1stline!” Beginning of the relative time
2ndyline:YEvent that has started the relative time

Sys.F1lt Network system fault
FAULT Beginning of fault
ANNovEfl Fault annunciations lost (buffer overflow)
FT deg General fault detection of device
DEV AT &fp General trip of device
IL1 Interrupted fault current of phase L1 (I1/In)
IL2 Interrupted fault current of phase L2 (I o/IN)
IL3 Interrupted fault current of phase L3 (I.3/In)
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Fault annunciations of time overcurrent pr

T

&
O

&

L 4

4

otection:

C)O

FD L1 Fault detection overcurrent protection, phase L1

FD L1E Fault detection overcurrent protection, phase L1 - E’

FD L2 Fault detection overcurrent protecti @

F D L‘ 2 E Fault detection overcurrent protect'x L1 -E

FD L12 Fault detection overcurrent prot ases L1 — L2

FD L12E Fault detection overcurrent pro , phases L1 - L2 - E
FD L3 Fault detection overcurr rotection, phase L3

FD L3E Fault detection,overeur, rotection, phase L1 - E

FD L13 Fault detection ent protection, phases L1 - L3

FD L13E Fault d i vercurrent protection, phases L1 - L3 — E
FD L 23 Fault &vercurrent protection, phases L2 - L3

FD L23E Fault on overcurrent protection, phases L2 - L3 — E
FD L1123 ult'detection overcurrent protection, phases L1 — L2 — L3
FDL123E \Faglt detection overcurrent protection, phases L1 — L2 — L3
FD E Fault detection overcurrent protection, ground fault
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FD I>> Fault detection of the I>> phase current stage

TrpI>>2> Trip by overcurrent protection, stage |>>> (phases)

FD I> Fault detection of the 1> phase current stage (definite time)

Trip I> Trip by overcurrent protection, stage 1> (phases)

Trp I>>¢p - = Trip by overcurrent protection, stage 1>> (phasés)

FD Ip Fault detection of the |, phase current stage,(inverse time)

Trip Ip Trip by overcurrent protection, stage I, (Phases, inverse time)

FD IE>> I Fault detection of the Ig>> ground‘current'stage

TrpIE?>> I Trip by overcurrent protection, stagelg> > (ground)

FD IE?> I Fault detection of the Ig> greund,current stage (definite time)

Trp IES?> Trip by overcurrent,protection,‘stage Ig> (ground)

FD TEPp Fault detection of.the Iep'gFound current stage (inverse
time)

Trp IEP :l’::% )by overcufrentyprotection, stage Igp (ground, inverse

Fault annunciations of unbalanced load protection:

FD I2>> Fault detection unbalanced load protection, stage b>>
FD I2> Fault detection unbalanced load protection, stage b>
Trp 1I2 Trip by unbalanced load protection

Fault annunciations of thermal overload protection:

0O/ L wgern Overload protection with memory: Thermal warning stage
O/ L €p /u Overload protection without memory: Pick-up
O/L Trp Trip by overload protection

Faultrannunciation of start-up time monitor:

SRT Trp Trip by start-up time monitor
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Fault annunciations of the internal auto-reclosure function:

>AR St. Internal auto-reclosure started via binary input (initiation)
>S>ARDb1lSt Initiation of internal auto-reclosure blocked via binary input
sARbBLC1 i(;lgjte(cs:ggglalc)d ofinternal auto-reclosure blocked via binary
AR i“ }p q Auto-reclosure in progress

AR ClCm Auto-reclosure: close command

AR dTrp Auto-reclosure: definitive (final) ttip

AR Strt Internal auto-reclosure started (general)

AR b1lcCl Close command of internal auto-reclosure blocked (general)
AR blst AR: start blockedi(general)

AR DT Auto-reclosureydead time started with number of AR cycle

Further messages:

TABemPpPty means that no fault event has been recorded

TABovr f 1l means that other fault data have occurred, however, memory
is full

tr AB.END If not all memory places are used the last message is
TAB.END

Use key 4 to go batk tothe third operation level. You can reach the second to last systemfault by pressing the
key V. The individuakfault annunciations can be found with the key D in the fourth operation level and scrolled
through with the keys V and A. The available annunciations are the same as for the last fault.

8 2 2 nd [522.0]. e
7 D Beginning of the "Fault annunciations of the second to last
F'A UL T system fault”

In 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-outofoperational measured values — address block 84

Operating measured values can be read out at any
time under the address block 84. When the relay is
operative and the initial display or the quiescent
messages are displayed, press the key V to reach
the item "ANNUNC." Key D is used to change over to
the second operation level, where one can go with
the key V to the address block 84 which forms the
heading ofthe operational measured values. Thein-
dividual annunciations can be found in the third op-
eration level (key P), see Figure 6.3. Use the keys ¥
and A to scroll through the individual measured val-
ues (Figure 6.4).

Entry of the codeword is not necessary.

The data are displayed in percent of the rated device
values. During read-out, the values are noetactual-
ized, but afterscrolling through the list with.the'keys
V and A, the actual values will be displayed.

In the following example, some example values have
been inserted. In practice the actual values appear.

8 4 MEAS . D
VALUES

4D

[5200]
Beginning of the block "Operftional measured values”
i

Use V key to move to the next address with the next measured(value:

2 111 = Page on with the,V key to read off the next measured val-
< B ue, or_page back with A
72 %
v The percentage is referred to rated relay current
D
AT L 2=
Til702
A4
PAN
A L3-=
Fli73%
v
Rr=-
i1 s
A4
2 T 1 = The primary values are calculated on the base of the set
primary rated current (address 1105, see Section 6.3.3)
Zil288a
v
Az
Mi280
7z
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N
Yi291a
Avd
[Mre-
Y iisa
v i
PaN
AllTHETA =
A4
Z |23
2 Trp =
v
< |lINVAL
AN
AN rel =
v
G|ltvvar

The calculated temperature rise forthe overload protec-
tion with memory can be read outyin percent of the trip
temperature rise.

When the warningg@mperature rise is exceeded (overload
protection with total memory) or the pick-up value is ex-
ceeded (overlead protection without memory) the calcu-
lated trip timey(with constant current) is indicated, either in
seconds. or in minutes, in two messages. The inapplicable
message,is‘marked with "INVALid”. "INVALid" is indicated
also when'ne trip is expected

When, the overload protection with total memory is effec-
tive, andythe protection has tripped, the time is indicated
until'the temperature rise will have decreased below the
warning temperature rise, i.e. the time until reset of the
overload protection, is indicated, either in seconds or in
minutes, in two messages. The inapplicable message is
marked with "INVALid”
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6.5 Operational control facilities

During operation ofthe protection relay itmaybe de-
siredtointervene in functions or annunciations man-
ually orfromsystemcriteria. 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 wellas viabinary inputs. Refer to the Sec-
tions 6.3.4 to 6.3.10 for the appropriate setting ad-
dresses and Section 5.5.2 for the allocation of binary
inputs.

In order to control functions via binary inputs it is
necessary that the binary inputs have been mar-
shalled to the corresponding switching functions
during installation of the device and that they have

been connected (refer Section 5.5.2 Marshalling of
the binary inputs).

Operational control via the key pad or the/operation
interface is carried out under the item,”"ADDITION
FUNCTION” (additionalfunctions). Whentherelayis
operative and the initial display of the,quieéscent
messages are displayed, press the key ¥ to reach
the item "ADDITION FUNCTION™ KeyaP'is used to
change over to the second gperatiop level, where
one can go with the key V ta therequired control ad-
dresses.

When the relay is opefated frem a personal comput-
er by means of the protection data processing pro-
gram DIGSI® (the, contralitems are identified by a
four-digit address namber. In the following clarifica-
tions, thisfnumbetis indicated at the beginning of
the explanatiens in‘brackets.

ADDITION
PN D
FUNCTION

[9000]
Beginning of the block "Additional functions”

6.5.1

Key Dis pressed to change to the 'second operation
level. The display shows theffirst item™”TIME SET-
TING”. Change to the third operation level with key
D. The actual date andtime ‘are”displayed now.
Scroll on with key V to find the Setting items for date
and time, as illustrated below.

When date andtime have not yet been set, the date
"01.01.95" appears andthe time since the start-up
of the processor system.

The next two addresses allow to set date and time.

Adjusting and synchronizing the real time clock

Codeword entry is not required. Day, month, and
year can be altered using the keys & and &). Key P
is used to switch from day to month etc. Confirm with
the enter key E when the date is completed. Proceed
in analog manner to adjust the time.

Note: When the day is changed, the display firstly al-
lows 31 days. Only when the month and year is
changed, the relay can check plausibility of the com-
plete date. After confirmation with the enter key E,
the day may be reduced to an existing number.

4 TIME D

SETTING

(8100]
Beginning of the block "Setting the real time clock”.
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(8101]
4 01.01.99 o At first, the "actual” date (DD.MM.YY) and the "actual®time
01:15¢:0E6 (HH:MM:SS) are displayed.

Continue with V.

(8102)
4 DATE Enter the new date: 2 digits for day, 2digits’for month and 2
29 .02.00 digits for year: DD D MM D YY

Use key @ to increase the day of (3/toldecrease;
use key D to change-over to the, month;

use key @ toincrease the monthyor @ to decrease;
use key D to change-over td'the year,

use key (3 to increase thewyear'er(S to decrease;
confirm with enter key E.

(8103)
4 TIME Key V is used tolcome to the time setting. Enter the new time:
13:44:27 2 digits for hour, 2 digits for minute: HH ¥ MM

Use key B\ {Gnerease the hour or B to decrease;
use keyWPto change-over to the minute;
use keysBWto 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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6.5.2 Circuit breaker control

Fromtheitem “ADDITION FUNCTION?" of the first operation level, as above, youswitchto the second operation
level with the key P and select with 7 the option “BREAKER CONTROL’. Breaker control is only possible if this
function had been switched ON during setting of the functional parameters (refer to Section 6.3.11).

BREAKER

co

NTROL

[7500]
Block “Circuit breaker control”

Chnge with the D key to the block with the individual control commands. Select the desired control operation
(open or close) with V.

[7501])
A ¢ B After confirmation with thelentenkeyE the relay requests for
OPEN? codeword input. After comrecticodeword input, repeat con-
firmation with the enter.key E. The relay checks whether
breaker operation, isipermitted. The command is rejected
when another commandiis already being executed or when
an auto-reclosé cycleyis’in progress.
q cCB Thedeyvice confirms the command. Withthed key, the high-
STARTED erfoperatiojn‘level can be reached.
[7502]
A cB After confirmation with the enter key E the relay requests for
CLOSE? codeword input. After correct codeword input, repeat con-
firmation with the enter key E. When an auto-reclose cycle
is in progress, this is aborted.
q cCB The device confirms the command. Withthed key, the high-
STARTED er operatiojn 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.
B » .

/!\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules canre-
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 grounding screw of the device
must be connected solidly to'the pro-
tective ground conductor beforetany
other connection is made!

p Hazardous voltages can‘be present
on all circuits and camponents con-
nected to the supply voltage or to the
measuring and testquantities.

P Hazardous voltages can,be present in
the device éven after disconnection of
the supply voltage “(storage capaci-
torst).

P The limit values\given in the Technical
data (Sectiong3.1) must not be ex-
ceeded at all, not even during testing
and'cammissioning.

Whentestingithe 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
circuit breaker trip—coils have been interrupted.

/4\ DANGER!

Secondary connections)of the current
transformers must (be/short-circuited
before the currentleads to the relay are
interrupted!

If a test switch islinstalled which automati-
cally short-circuits the current transformer
secondaryleads; it is sufficient to set this
switchito the®Jest” position. The short-cir-
cuit switchimust be checked beforehand
(refer Section 5.2.4).

It is.recommended that the actual settings for the
relay beyusedfor the testing procedure. If these val-
uesiare not(yet) available, test the relay with the fac-
tory settings. In the following description of the test
sequence the preset settings are assumed.

For'the functional test a three-phase symmetrical
current source with individually adjustable currents
should be available. For checking the pick-up values
a single-phase current source is sufficient.

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 |>>, lg>>, and the in-

stantaneous stage I1>>>

In order to test the high-set overcurrent protection
stages, the related functions must be switched on
(address block 10 O/C ph = ON and/or address
block 11 O/C e = ON (as delivered).

Testing can be perfbrméd with single-phase, two-
phase or three-phase test current for the phase cur-
rent stages; for the ground current stage, the test
current must pass through the ground currentinput

Ig.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For testing the 1>> stages and the 1>>> stage,
therefore, measurement shallbe performed dynami-
cally. It should be stated thattherelay picks up at 1.1
times setting value and does not pick up at 0.9 times
setting value.

When the test current is injected via one phase and
the ground path and the setvalue for IE>> (address
block 11, factory setting 0.5 x ly) is excéeded the
pick-up annunciation "FD IE>>" appeafs, with fur-
ther increase above the pick-up valueofthe'high-set
phase current stage (address block 10, factory set-
ting 2 x In) pick-up annunciation 2ED “I>>?" and the
pick-up indication appearsfor the tested phase ("0/

C aL*"and LED 1 for L1 or LED 2 for L2 or LED 3 for
L3atfactory setting). Checkthatthe assigned signal
relay 2 (at factory setting) contacts gloses:

After expiry of the time delay (TIE>3,forthe ground
current path, factory setting 0:1)s; Tl>> for the
phase path, factory setting 0.03 g), trip signal is giv-
en (LED 4 at delivery). Cheek that the assigned trip
relay (1) contacts close.

The very high instantaneous'stage | > > > is preset
to co. It can only bettested when a definite value has
been set. The test current should be at least twice
the setting valde to ensure that this stage operates
fast; but &till observe thermal capability! Annunci-
ation "TRPI>3>" appears.

If the‘ehange:over facility of dynamic pick-up values
is Uséd, this should be checked, too, in order to en-
sure that the associated binary input operates cor-
rectly. The dynamic very high instantaneous stage
i>>3>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 is energized (not
allocated when delivered). Test must be performed
within the set duration for these stages Tdyn (600 s
when delivered).

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.

6.6.3 Testing the definitestime overcurrent protection stages |>, >

For these tests the_related’ functions must be
switched on, furthermorega mode must have been
selected in addresses block 00 (O/Cch) which in-
cludes the definitetime’protection, i.e. def TIME (as
delivered), IEC©/C, ar 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 ground current stage, the test
current must pass through the ground current input

14

Eortest current below 4 x Iy, slowly increase the test
current over one phase and ground until the protec-
tion picks up.

/!\ Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For test currents above 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay picks up at 1.1 times setting value and does not
pick up at 0.9 times setting value.

When the test current is injected via one phase and
the ground path and the set value for IE> (address
block 11: IE>, factory setting 0.2 x ly) is exceeded
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the pick-up annunciation "FD IE>" appears, with
further increase above the pick-up value of the
phase current stage (address block 10: 1>, factory

After expiry of the time delay (TIE> for the ground
currentpath, factory setting 0.5 s; TI> for the phase
path, factorysetting 0.5 s), trip signalis given (LED 4
at delivery). Check that the assigned signal relay
and trip relay contacts close.

Py .
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

setting 1 x Iy) pick-up indication appears forghe
tested phase (LED 1 for L1 or LED 2 for L2 or LED 3
for L3 at factory setting).

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 overcurrent protection stages b, Igp

For these tests the related functions must be
switched on, furthermore, a mode must have been
selected in addresses block 00 (O/Cch) which in-
cludes aninverse time protection, i.e. IEC inv., ANSI
inv, IEC O/C or ANSI O/C. In address block 10, the
valid characteristic must have been set.

Testing can be performed with single-phase, two-
phase or three-phase test current for the phase cur-
rent stages; for the ground current stage, the test
current must pass through the ground currentinpuit

lg.

For test current below 4 x Iy, slowly increaseithe test
current over one phase and ground until the protec-
tion picks up.

A Caution!

Test currents larger than, 4 times Iy may
overload and damage the‘telay if applied
continuously (refer tgySection 3.1.1 for
overload capability). Observe a cooling
down period!

Fortest currents above 4 xil§measurement shall be
performed dynamiically. 4t should be stated that the
relay picks upiat 1.2times setting value and does not
pick up at'1 timesysetting value.

When the,test curfent is injected via one phase and
the ground‘path’and the set value for IEp (factory
setting 0.1 x l\) is exceeded by more than 1.1 times
the set value (for IEC—characteristics) or 1.06 times

the set value' (for ANSI/IEEE-characteristic), pick-
up indicatien foflg/appears: "FD IEp”, with further
increaseabove 1.1 times the pick-up value (forlEC -
charagteristics) or 1.06 times the set value (for ANSI/
IEEE=characteristic) of the phase current stage
(factory setting 1 x Iy) pick-up indication appears for
the tested phase (LED 1for L1 or LED 2 for L2 or LED
3for L3 at factory setting). Check that the assigned
signal relay contacts close.

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
3.4 (Section 3.3).

Itis suggested that one point of the triptime charac-
teristic is checked with 2 x setting value provided
the thermal capability is not exceeded. Check that
the assigned signal relay and trip relay contacts
close.

If the change-over facility of dynamic pick-up values
is used, this should be checked, too, in order to en-
sure that the associated binary input operates cor-
rectly. The binary input assigned to the dynamic
switch over is energized (not allocated when deliv-
ered). Test must be performed within the set dura-
tion for these stages Tdyn (600 s when delivered).
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6.6.5 Testing the unbalanced load protection

The unbalanced load protection can only be testedif
this function has been configured in address block
00 as UNB.L = EXIST and parameterized as opera-
tive (UNB.L = ON).

The unbalanced load protection has two definite
time delay stages (12>, TI12> and 12> >, TI2>>).

Testing can be performed with single-phase, two-
phase or three-phase test current. In the following,
testing with a single-phase current is described. In
this case the unbalanced load amounts to one third
of the test current which is referred to the unit cur-
rent.

6.6.6 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.

6.6.6.1 Overload protection without memory

The overload protection without memory picks, up
when 1.1 times the set value IL is exceededs

Fortest current below 4 x Iy, slowly increase thetest
current over one phase and ground until the protec-
tion picks up.

A Caution!

Test currents larger than¢4 times Iy may
overload and damagejthe relay if applied
continuously (refer to' Section 3.1.1 for
overload capability). Observe a cooling
down period!

For test currents,above 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay picks upat1.2times settingvalue anddoes not
pick up at 1 times setting value.

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 thé“associated
time delay has expired (TI12> 5 sat delivery, T12>> 1
s at delivery), trip annunciation "TRR, I2%iS issued
(LED 4 at delivery). Check thatythe trip contacts
close.

It must be noted that the setitimes are pure delay
times; operating times ‘ofy,the measurement func-
tions are not includeds

Testingy,can'be performed with single-phase, two-
phase orthree-phase test current.

When the test current is injected via one phase and
the set value for IL (factory setting 1 x Iy) is exceeded
by more than 1.1 times the set value, pick-up indica-
tion for overload appears: "0/L p/u”. Check that
the assigned signal relay contacts close (signal
relay 2 at factory setting).

The time delay depends on which time multiplier has
been set. The expected time delays can be calcu-
lated from the formula given in the Technical data
(Section 3.5.2) or read from the characteristic curves
in Figures 3.7 (Section 3.5.2).

Itis suggested that one point of the triptime charac-
teristic is checked with 2 x setting value provided
the thermal capability is not exceeded. Trip signal
"0/L Trp”is given.
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6.6.6.2 Overload protection with total memory

The basis current for the detection of overload is al-
ways the rated current of the device.

When applying the rated current (factory settings)
tripping must not occur. After an appropriate time
(approximately 5 x 1) a steady-state temperature rise
according to-the' following relationship is estab-
lished:

e _1
@trip k2

This value can be read out in address block 84. For
different setting values k, test current should be low-
er than k x Iy (e.g. 90%).

To check the time constant, the currentinput is sim-
ply subjectedto 1.6 x the pick-up value, i. e. 1.6 x k x
In. Tripping will then be initiated after a time interval
which corresponds to half the time constant.

Itis also possible to check the trip characteristic (Fig-

6.6.7 Testing the start-up time monitor

The start-up time monitor can only be testedif it has
been configured in address block 00 as STRT'=EX-
IST and parameterized as operative (STRT =,0ON):

Testing can be performed with single-phasentwo-
phase or three-phase test current. Tests should be
carried out dynamically, because ofthe high start-up
currents.

A Caution!

Test currents largerthan 4 times Iy may
overload and/damage the relay if applied
continuously (refer/to Section 3.1.1 for
overload g€apability). Observe a cooling
down period!

For test gurrents above 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay picksup atd.1 times setting value and does not
pick up at 0:.9times setting value.

ure 3.5). Itmust be noted, that before eachmeasure-
ment, thetemperature rise must be reduced to zero.
This can be achieved by either de-activating and re-
activating the overload function (address block 27)
or by observing a current free period,ofat least 5 x k,
x T or by blocking the overload prétection'via an cor-
respondingly assigned binaryfinput(>0/Lb1k).

A Caution!

Test currents larger'than 4 times Iy may
overload and‘damage the relay if applied
continuously (refer to Section 3.1.1 for
overload, capability). Observe a cooling
down period!

If testing withpreload is performed, then it must be
enSufedithatia condition of thermal equilibrium has
been ‘established before time measurement com-
mences. This is the case, when the preload has
been applied constantly for a period of atleast5 x t.

The tripping time depends on the set start-up time,
the set start-up current, and the test current. It can
be calculated from the formula given in the Technical
data (Section 3.6).

Itis suggested that one point of the trip time charac-
teristic is checked. For example, the preset values
(Istrt = 4 x I\, Tstrt = 10 s) result in a tripping time of
2.5 s when the test current amounts to 8 time In. Trip
is annunciated with "SRT Trp".

Note: The start-up monitor operates independenton
the thermal overload protection. Thus, it is possible
that the overload protection may trip before the start-
up time monitor does, dependent on the set param-
eters. If necessary, the overload protection may be
switched off before testing the start-up time monitor.
But do not forget to switch in on again afterthe tests,
when it is to be used.
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6.6.8 Testing the auto-reclose functions (if fitted)

Theinternal AR function can be testedprovideditis
fitted in the relay, configured in address block 00 as
AR = EXIST (refer to Section 5.4.2) and switched to
AR = ON (address block 34).

Thebinaryinput "circuitbreakerready” mustbe sim-
ulated should it be assigned to the corresponding
input function (FNo 2734 “>ARb1cCl", i.e. block
closing command, refer also to Section 5.5.2).

Depending of the selected AR program, a short cir-
cuit should be simulated for each of the desired
auto-reclose shots, each time once with successful
and once with unsuccessful AR. Check the proper

6.6.9 Testing the trip circuit supervision

The trip circuit supervision function can only be
testedif it has been configured in address block 00
(contrary to the state of delivery) with 2 Bl (with 2
binary inputs) or bypass —R (with one binary input,
the secondis by-passed by aresistor). Furthermore,
it must be switched ON in address block 39 (CIRsup

6.6.9.1

In accordance with the task of this operation mode
of the trip circuit supervision, the trip.circuit is as-
sumed to be disturbed when none of the two'binary
inputsis energized. (refer also to Section 4.7.1). This
condition cannot occur steadily, i'e. over a certain
time, as long as the trip circuitis operating correctly.
It can only occur for ashorttime duging the operation
ofthe circuit breaker. Therefore,alarmis given, if this
conditionlastsfor atime/whichcorresponds tothree
measurement repetitions.

reaction of the relay according to the set AR pro-
grams.

Note that each new test can begin onlyjafter the
previous test has completely terminated; atherwise
an auto-reclosure cannot resultiy annunciation
"aR i pg” (auto-reclosure infprogress, FNo 2801,
not allocated at delivery) must{not be present or
must be annunciated "Going’.

If the circuit breaker is.notready andthis is indicated
to the relay as describedyabove, a reclose attempt
must not result.

=hON), and the associated binary input(s) must be
marshalled¥or this purpose (refer to Section 5.5.2).

Trip circuit supervision with twolbinary,inputs

Energize the binary inputs one after the other: the
faultindication disappears as long as one binary in-
put is 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.

6.6.9.2 4Irip circuitisupervision with one binary input

In accordance,with the task of this operation mode
of the trip circuit supervision, the trip circuit is as-
sumed to be disturbed when the binary input is not
energized(refer also to Section 4.7.2). This condi-
tion cannotoccur 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
ofithe protection device is closed. Therefore, alarm
is given, if this condition lasts for a time which should
be longer thanthe duration of a tripcommand 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.

6-50
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current transformers. For test-
ing with primary values the protected object must be
energized.

/!\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, grounding, etc.)

6.7.1 Current circuit checks
Connections to current transformers are checked
with primary values. For this purpose a load current
of at least 10 % of the rated current is necessary.

Currents can be read off on the display in the front or
viathe operating interface in block 84 and compared
with the actual measured values (refer also tofSe¢-
tion 6.4.4). If substantial deviations occur, then the
current transformer connections are incogrect:

/i\ DANGER!

Secondary connections of the current
transformers must be Short-circuited
before any current leads to the relay are
interrupted!

No further tests are requiredyfor time overcurrent
protection; these functions have'been tested under
6.6.2 to 6.6.4. For checking the trip circuits at least
one circuit breaker livetrip'siould be performed (re-
fer to Section 6.7.4).

6.7.2 Checking the reverse interlock
scheme (if used)

Foruseandtests ofthe reverse interlock schemeitis
necessary that at least one of the binary inputs has
been assigned to the function ">Z>>abk"” and/or
further blocking inputs. When delivered,from factory,
binary input Bl 2 has been assignedte this function.

Reverse interlocking can be‘ised in "normally open
mode”, ie. the |>> Stage is"blocked when the
binary input ">I>> gbk’ is‘@nergized, or "normally
closed” mode, i.e,'the I>3 stage is blocked when
the binary input ">I>> bk" is de-energized. The fol-
lowing procedgrejisyvalid for "normally open mode”
as presetby the/factory.

The_protectioniselay on the incoming feeder and
those, 6mall dutgoing circuits must be in operation.
Atfirstthe auxiliary voltage for reverse interlocking
should not'be switched on.

Apply a test current which makes pick-up the |>>
stage’as well as the |> or I, stage. Because of the
absence of the blocking signal the relay trips after
the (short) delay time TI>>.

/!\ Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

Now switch on the d.c. voltage for the reverse inter-
locking. The test as described above is repeated,
with the same result.

Simulate a pick-up on each protective device on all
outgoing feeders. Simultaneously, a short circuit is
simulated on the incoming feeder (as described be-
fore). Tripping now occurs after the delayed time TI>
(0.5 s) or according to Tip (0.5 s).

If applicable repeat test for the ground current
stages.

These tests have simultaneously proved that the wir-
ing between the protection relays is correct.
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6.7.3 Testing the user definable logic functions

The operation of the user definable logic functions is
widely dependent of the application. The input con-
dition have to be produced in accordance with the
intended function, and the output conditions must
be checked.

When measuring the delay times, it must be noted
that the set time (pick—up and/or drop=off) delays
do notinclude the inherent time of the inputand out-
put modules; these are additional:

6.7.4 Testing the switching conditions of binary inputs and outputs

The relay contains a test routine which interrogates
the positions ofthe binary inputs and outputs and in-
dicates them on the display.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
so thatthe block "ADDITION FUNCTION” (addition-
alfunctions) is displayed. Change tothe second op-
erationlevelby the key P; "DATE/TIME” is displayed.

Key V is pressed to scrélhto thetest blocks.

When the relay is operatedfrom 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 numberiis,indicated at the beginning of the ex-
planations in\brackets.

TEST
PN D
A IDS

[4000]
Beginning ofithe block "Tests and commissioning aids”

Change over with key P to the next operatién levelwhich shows the heading of the input/output conditions.
Page to the next operation level by the key P taigain’access to the individual tests.

STAT D

4 I/0

4 BI -STAT E

[4100)
Beginning of the block "Input/output status”

[4101)
Block "Status of the binary inputs”

Pressing thé'enterkey 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 nexttest

item can'be selected.
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Yes/No?

BI , STAT
1 2 -
Indication for BI1, BI2, BI3

YN

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 binary inputs BI 1
and Bl 2 are energized, and binary’input/Bl 3 is not ener-
gized.

Press the key V to change to the conditions of the signal relays and trip relays:

ARE—STAT
Yes/No?
R -STAT
sS1- T - 2

Indication for
signal relay 1 and 2

Indication for
trip relayitand 2

YN

[4102]
Block "Status oftheloutput relays”

Pressing theyenterkey E causes the relay to display the the
questiomwhether the states of the binary outputs (relays)
shall be,checked."Press the "Yes”—key Y/J to confirm, or
the "No"-key N'to abort.

Pregssing,the "Yes"—key Y/J makes the relay display the
states off the output relays (RE). The letter "S™ indicates
"Signalgrelay”, "T" indicates "Trip relay”. Each energized
outputis marked by its number, outputs which are not ener-
gized are marked with a —:

1: signal (S) or trip (T) relay 1 is energized
2: signal (S) or trip (T) relay 2 is energized
—: signal (S) or trip (T) relay is not energized

The illustrated example shows that the signalrelay 1 is en-
ergized, signalrelay 2is notenergized, trip relay 1is noten-
ergized, trip relay 2 is energized.

Press the key V terechange'to the conditions of the LED indicators:
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L D
E E
STATUS

[4103]
Block "Status of LED indicators”

Pressing the enter key E causes the relay to display the the
question whether the states of the LED indicators (LED)
shall be checked. Press the "Yes"—key Y/J to.confirm, or
the "No”"—key N to abort.

Pressing the "Yes"-key Y/J makes the relay display the
states of the LEDs. Each energized LEDjis marked by its
number, LEDs which are not energized are\marked with a

1: LED 1 is energized
2: LED 2is energized
3: LED 3 is energized

4: LED 4 is energized
—: LED is not energized

Theiillustrated example shows that the LED 1 is energized,

LED 2is notenergizedpLED 3 is not energized, LED 4 is en-

Y / No ?
e s Y / J
»
LED PaN
- 2 - 4
Indication for

LED1, LED2, LED3, LED4

ergized.

6.7.5 Testing the control commands

If the circuitbreakeris to be controlledvia the control
functions of the device this control facilityamust be
checked. A precondition is that'the centrol function
is switsched ON (refer to Section 62:3.11).

Before control operations are cargied out, ir must
have benn ensured that switching,is allowed under
the actual operating conditionsiof the plant. If neces-
sary, the breaker must be,isolated at both sides.

The circuit breaker is/losed and tripped using the
device's fron panel asidéscribed in Section 6.5.2.

If the circuit breaker does not respond to the control
commands, check that the control functions are allo-
cated to the respective output relays that controlthe
breaker (FNo 4540 and 4641), during marshalling
(Section 5.5.3).

If the breaker is to be controlled via the serial inter-
face, this must be checked, too.

Blocking the control facility by energizing the re-
spective blocking input (FNo 4632) must be
checked as well, if used.
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6.7.6 Tripping test including circuit breaker

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 operatorkeyboard 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
sothatthe block "TADDITION FUNCTION" (addition-
al functions) is displayed. Change to the second op-
erationlevelbythe key D; "DATE/TIME" is displayed.
Key V is pressed until the display shows the test
block "CB-TEST".

When therelay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, the test items are identified by a four-
digit address number. In the following clarifications,
this number is indicated at the beginning of the ex-
planations in brackets.

6.7.6.1 TRIP-CLOSE testcycle

Prerequisite for the start of a trip —close testcyclejis
that the integrated auto-reclose function_beypro-
grammed as EXIST (address block 00) and switched
on (address block 34).

A TRIP-CLOSE test cycle is also possible with an
external auto-reclose system. Since in this Case,
however, 7SJ602 only gives the tripping command,
the procedure shall be followed as des¢ribed in Sec-
tion 6.7.4.2.

If the circuit breaker auxiliary ¢ontacts advise the
relay, through a binary input, of the circuit breaker
position, the test cycle can only be started when the
circuit breaker is closedyT his additional security fea-
ture should not be emitted:

/i\ DANGER!

A“successfully started test cycle will
leadto,closing of the circuit breaker!

ThelindiVidual test item is reached with the key P in
the next eperation level.

Prerequisites for the start of test are that no protec-
tiveyfunction fault detector has picked up and that
the conditions for reclose (e.g. AR not blocked) are
fulfiled. Codeword input is necessary. The circuit
breaker testfeature must have been allocated to the
trip relay during marshalling.

The relay displays the test sequence in the second
display line.

A CB-TEST D (4300]
TRP-CLGO Block "Test of circuit breaker — Trip—Close—Cycle”
[(4304]
A C8 -\T EJS T E After confirmation with the enter key E the relay requests for
TRBEWCLO ? codeword input. After correct codeword input, repeat con-

firmation with the enter key E. The relay checks whether
breaker test is permitted or one of the following obstacles
is detected:

- a circuit breaker test is already running

— a system fault is in progress

CB OPEN!! — the breaker signals via a binary input that it is open
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If none of the above mentioned reasons to refuse is present, the test is started. The following messages may

occur during the test:

ABORTED

UNSUCC.

EXECU‘TEDI

CcB 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 recl@sing)

6.7.6.2 Live tripping of the circuit breaker

Tocheck 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 circuitibreaker
position, the test can only be started when the €ircuit
breaker is closed. This additional security*feature
should not be omitted when an external autosre-
close relay is present.

The individual test item is reached with.the'key D in
the next operation level.

/6\ "DANGER!

A successfully started test cycle may
lead to closing of the circuit breaker if an
external auto-reclosure relay is used!

A prerequisite for starting the test is that no protec-
tion function of the relay be picked up. Codeword in-
put is necessary. The circuit breaker test feature
must have been allocated to the trip relay during
marshalling.

The relay displays the test sequence in the second
display line.

CB~TEST

A D
TRIP
CIB ~

TEST E
TRIP ?

[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 testis 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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All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection and ancillary functions
have been programmed in the configuration param-
eters (address blocks 00 and 01, refer Section 5.4)
and all desired protection functions have been
switched ON." '

Stored indications on the front plate should be reset
by pressing the key "N” on the front sothat 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.

Putting the relay into operation

Operating instructionsO

Check that the module is properly inserted and
fixed. The green LED mustbe on on the front; thered
LED must not be on.

Allterminal screws — even th @ — must
be tightened.

If a test switch is available, tl ust be in the
operating position.
tion relay is now ready

The time overcurrent
for operation.

C53000-G1140-C125
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7 Maintenance and fault tracing

Siemens digital protection relays are designedtore-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules areevenstatic, relays are hermetically sealed or
provided with protective covers.

As the protection is almost completely self-moni-
tored, hardware and software faults are automatical-
ly annunciated. This ensures the high availability of
the relay and allows a more corrective rather than
preventive maintenance strategy. Tests at short in-
tervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals "equipment
fault” (when marshalled).

Recognized software faults cause the processor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. If the fault is
still present after three restart attempts the protec-
tive system will switch itself out of service and indi-
cate this condition by the red LED "Blocked”©n the
front plate. Drop-off of the availability relay signals
"equipment fault”.

The reaction to defects and indications given byithe
relay can be individually and in chronological se-
quence read off as operational annunciations'under
the address block 81, for defect diagnosis-(refer to
Section 6.4.2).

7.1 Routine checks

Routine checks of.characteristics or pick-up values
are not necessary as'they form part of the continu-
ously supervised firmware programs. The planned
maintenance intervals for checking and mainte-
nance ofthe plantcan 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 I for
checking the analog input at high currents.

/g\ Warning

Hazardous voltages can be present on
all circuits and componentsg€onnected
with the supply voltage orwith the meas-
uring and test quantities!

/!\ Caution!

Test currentsilarger than 4 times Iy may
overloadiand damage therelay if applied
confinuously (refer to Section 3.1.1 for
overload eapability). Observe a cooling
down period!

- Circuitibreaker trip circuits are tested by actual
live tripping. Respective notes are given in Sec-
tion 6.7:6.

7.2 Fault tracing

Ifthe protective device indicates a defect, the follow-
ing procedure is suggested:

If none of the LEDs on the frontplate ofthe moduleis
on, then check:

— Has the module been properly pushed in and
locked?

— Is the auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
to the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini-fuse in the power supply section
blown (see Figure 7.1)? Ifappropriate, replace the
fuse according to Section 7.2.1.

If the red fault indicator "Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the d.c. auxiliary voltage off and onagain. This, how-
ever, results in loss of fault data and messages and,
if a parameterizing process has not yet been com-
pleted, the last parameters are not stored. Addition-
ally,date and time must be set again (refer to Section
6.5.1).
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7.241

Replacing the mini-fuse

— Select a replacement fuse 5 X 20 mm. Ensure
that the rated value, time lag (slow) and code let-
ters are correct. (Figure 7.1).

— Prepare area of work: provide conductive surface
for the module.

- Slip away the covers at top and bottom of the
housing in order to gain access to the fixing
screws of the module. Unscrew these screws.

— If the device has a communication modul at the

bottom side, this must be removed after unscrew-
ing the six fixing screws.

A Warning

Hazardous voltages can be present in
the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

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

and place it on a surface whichis suited to electro-
statically endangered components (EEC);

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PCB tracks or the
connecting pins of the modules mustbe
avoided under all circumstanees by pre-
viously touching an groundedsmetal sur-
face.

— Remove blown fuse from the holder, (Figure 7.1).
— Fit new fuse into the holdery(Figure 7.1).
- Insert draw-out module intefthe housing;

- Fixthe module intothe housing by tightening the
two fixing screws:

— If the device hasya communication modul at the
bottom side,this must be reinserted and the
screwsimust be tightened.

— Reinsert'the covers.

Switeh on the device again. If a power supply failure
is'still signalled, a fault or short-circuit is present in
the internal power supply. The device should be re-
turned to the factory (see Chapter 8).

Figure 7.1

Mini-fuse of the power supply;
slow (T)
rated
at Uun/V value
24/48 Vdc 1,6/250 G front side with fixing
screw
View upon the p.c.b. afterire- 60/110/125 Vdc 1,0/250 G
moval of the module from the:
housing; 220/250 Vdc 1,0/250 G \
bottom of the right corner
115/230 Vac 1,0/250 G N\
s | 8
U F S

]

Mini-fuse of the power supply

7-2
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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 bere-
turnedto 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 downin IEC 60255-21 -1 class 2and
IEC 60255-21-2 class 1.

Ifitis unavoidable to replace individual modules, it is
imperative that the standards relatedto the handling
of Electrostatically Endangered Components_are
observed.

/!\ Warning

Hazardous voltages can be present in the
deviceeven after disconnection of theysup-
ply vdltage or after removal.of the module
from the housing (storagé capacitors)!

Zﬁ& Caution!

Electrostatic dischargesviathe component
connections,qthe PCB tracks or the con-
necting pins of,the modules must be
avoided under, all circumstances by pre-
viously touching”’an grounded metal sur-
face. fihis applies equally for the replace-
ment of removable components, such as
EPROM or EEPROM chips. For transport
andreturning ofindividual modules electro-
staticiprotective packing material must be
used.

Components and modules are not endangered as
longias they are installed within the relay.

Should it become necessary to exchange any de-
viee or module, the complete parameter assignment
should be repeated. Respective notesare contained
in Chapter 5 and 6.
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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 Section 3.1.4 under the
Technical data), corresponding to —12 °F to 130 °F.

The relative humidity must be within limits such that
neither condensation nor ice forms.

It is recommended to reduce the storage tempera-
ture tothe range +10 °Cto +35 °C (50 “Fto 95 °F);
this prevents from early ageing of the electrolytic ca-
pacitors which are contained in the power supply.

For very long storage periods, it is recommefded

that the relay should be connecte the auxiliary
voltage source for one or two day ther year,
in order to regenerate the e olyti pacitors.
The same is valid before the rela i

Before initial energiz supply voltage, the
relay shall be situ operating area for at
least two hours_in o to ensure temperature

equalization and void humidity influences and

condensatiom

N

XN
R
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B Current transformer circuits

Surface mounting case

A B C Flush mounting/Cubicle insta-llation ) -—!
A 2| oa!— "y tar 10
] T
7 3) oel o Ios (1
J I 4]- Q4! /\'; !03 ]!12
q ¢ ! !
| qglf 5| 02! e !01 |19
I i L. _ ] ] |
I_-7SJ602_ ) ) -_l

)y d
A
/

Figure B.1 3 c.t. connection, normal connettion for all networks

Surtace mounting case

l—— Flushgmnounting/Cubicle installation -]

C -
A 2‘ r _IQ7 l10

Qs X

—p 3>
- o

3, osl

los (11
T

& < o

-
4ly Qat

||t i

] le L 784602 ) ) ]

Figure B.2 2 c.t. connection only for isolated or compensated systems
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Surface mounting case

A B C [— Flush mounting/Cubicle installation _I

TR, '

: Q7 |10

3, Q6 Q5 11

L 4
| 9
fanéff | - 0(}

13 Qt, |
s

. L N

L 7SJ€.502

W

Figure B.3 3 c.t. connection with separ
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C Operation structure, Tables O
4

Table C.1 Menu structure ......... b e e e ettt ettt % A-7

Table C.2  Annunciations for LSA (according IEC 60870-5-103) ................. \2 ... A-16

Table C.3 Annunciations for PC, LC-display, and binary inputs/outputs

Table C.4 Reference table for functional parameters.................

Table C.5 Reference table for configuration parameters

NOTE: The following tables list all data which are availableiin t aximum complement of the device. Depen-
dent on the ordered model, only those data may be pfes ich are valid for the individual version.

NOTE: The actual tables are attached to the ased relay.
L 4 \< ,

L 4
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Menu Structure of 7SJ602

4
757602 753602
v3.00 %
L paRAME . 00 CONF. 00 o/cch %
L 100 o/cdy 0
L {00 uNB.L Q
00 O/L @
100 STRT
L 100 AR
L o1 powER
SYST.DAT
0lIe/Iph
L 4
\K\ {01 T-TRP

01 T-CL
o/cC 10 o/Cph
PHASE
\ 10 Tdyn

10 I>>>

10I>>>dy

—T 10 I>>
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— 10 I>>dy

F—10 TI>>

110 I>dy

%
o
N
?

110 REPph

XS
\ L 10M.CLph

1 /C 11 o/C e

11 IE>>

\@ -4 111IE>>dy

F—11 TIE>>

—11 IE>

411 IE>dy
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|24 UNBAL
LOAD

N

&

Appendix O

11 TIE>

-4 11 REPe

—111 CHA e

4
411 TEp @
—— 11 CHA e 0
11 DE .‘:::..
11 IEp @

11IEpdy

11CA g

LC
- W

24 TI2>>
THERM 27 0/L
VERLOAD
27 k-FAC

27 t-CON

—1 27 f-1cCO

127 o-ALM
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—T 64 MARSH 64 MARSH 64CMD1 1
CMD.REL CMD.RE 1
64CMD120
I—| 64 MARSH 64CMD2, I
CMD.RE 2
64CMD220
—| 64 MARSH 64CMD31
CMD.REQ3
L{64cMD320
L 645, MARSH 64CMD41
CMD), RE 4
64CMD420
165 AR 65AR MAR 65 ARSO1l
MARSHALL START
L 165 ARS20
—| 65AR MAR 65 ARBO1
ST.BLOCK
65 ARB20
L 65AR MAR 65 ARCO1
CL.BLOCK
{65 arc20
71INT.OP 71LANGUA
72 INTER 72DEVICE
FACE
72FEEDER
—‘7ZSUBSTA
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<T>®O

72F-TYPE

72PC~INT

72 GAPS

72PCBAUD

—

T72PARITY

72SYSINT

72S5-TOUT

L 725-PARA

O L{ 725W.REM
74 FAULT 74RECini

ECORDER

74 T-MAX

{74 T-PRE

{74 T-POS

95 SYST 95 TEST

SETTING

_._{

95 MODUL
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955-BLOC

]

ANNUNC.

81 OPER.
ANNUNC.

82 FAULT
ANNUNC.

82 LAST
FAULT

82 2nd
FAULT

82 3rxd
FAULT

82 4th
FAULT

82 5th
FAULT

82 6th
FAULT

82 7th
FAULT

82y8¢th
FAULT

84 MEAS.
VALUES

ILl=

IL2=

IL3=

IE=

ILl=

IL2=

IL3=
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L 4
— THETA =
—t Trp = %
4 . -
¢+ Trp = @
4t rel = 0
4t rel = Q
\—{ADDITION TIME DATE and
FUNCTION SETTING TIME
—{ DATE \
L TIME
I TEST 1/0,S BI-STAT
AIDS
RE-STAT
LED
STATUS
=
r's CB-TEST CB-TEST
\ TRP-CLO TRP-CLO?
K CB-TEST CB-TEST
TRIP TRIP ?

AKER T CB
CONTROL OPEN?
\ —
CLOSE?
MONITOR
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Annunciations 75J602 for LSA (according to IEC 60870-5-103) 0
FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation

L 4
C/CG: Coming/Coming and Going annunciation
v : Annunciation with Value
M : Measurand

LSA No.- Number of annunciation for former LSA (not appli%

according to IEC 60870-5-103:

CA - Compatible Annunciation

GI - Annunciation for General Interrogation

BT - Binary Trace for fault recordings

Typ - Function type (p: according to the config d nction type")
Inf - Information number

IEC 60870-5-103

FNo.| Meaning CA(GI BT|Typ|Inf
11|(>User definable annunciation No 1 CAlGI p| 27
12 |>User definable annunciation No 2 CA|GI p| 28
13|>User definable annunciation No CA|GI p| 29
14 |>User definable annunciation No CA|GI p| 30
61 |Logging and measuring transm. bl CG CA p{ 20
162 |Failure current sum monitor Sum CG 135182
501 |General fault detection of th ice CG CA|GI|BT p| 84
511 |General trip of the device (o} (09:% BT p| 68
602 |Current in phase L2 [%] = M CA pl1l44
4632 |>Block breaker control i CG GI 101} 32
4640 |CLOSE command for brea ontrol) (of 101§120
4641 |OPEN command for break ontrol) o] | | |101|121
1

o
O
N

O
Q>®

L 4
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Appendix

Annunciations 75J602 for PC,

LC-display and binary inputs/outputs

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
o] - can be marshalled to binary output (LED, signal/trip™pelay)
FNo. |[Text Meaning Op|Fgt I{O
l|not all.|Not allocated I{O
5{>LED r. |>Reset LED indicators I|O
11{>Annu.l |>User defined annunciation 1 CG I|O
12|>Annu.2 |>User defined annunciation 2 CG IjO
13{>Annu.3 [>User defined annunciation 3 CG I|O
14|>Annu.4 |[>User defined annunciation 4 CG I|O
16{>SysMMb [>Block. of monitoring dir. via\sys.-int|CG I|O
52 joperat. |Any protection operative CG o]
53|Res.FCB |[Reset frame count bit
54 |ResetKE [Reset communication unit
56|{Init.st |[Initial start of processok, system
57|GI-end End of general interrogation
58 |Time sy |Time synchronization
60| LED res |LED Reset C
61|Meas.Bl |Logging and measuring f£U@nctiens blocked]|CG o]
63|PCviaSy |PC operation via systém /interface
75 For internal use oenly
76 For internal usefonly
77 For internal us€e, only
80|SigStor |[For internal use ‘only
81 |SigBef. {For internal use,only
83[SigTest [For internal use ‘only
110|ANNlost }Annunciationsg lost “(buffer overflow) C
111 PCannLT |Annunciations for “PC lost c
112 |LSAanLT |Annunciatiems for LSA lost
113|TAGlost |Fault tagf lost
115 |ANNovfl |Fault@annuncidtion buffer overflow C
129|IECstIN |IEC state, inwalid
159jLsAdist |LSA (system, interface) disrupted
162 |Faily}I Failure; Current summation supervision |CG o]
203 [REC del |Faulg, recording data deleted o]
244 Disfif . “time of clock synchronism
301)Sys.Flt jFaultgin the power system Cc |C o]
302 | FAULT Flt. event w. consecutive no. Cc |C o]
356 | >mCLOSEs@>Manual close CG I|O
501}FT det General fault detection of device CG o]
511 [DEV,Trpf|General trip of device C o
521{IL1 Interrupted current: Phase L1(I/In) o]
52241L2 Interrupted current: Phase L2(I/In) o
523[1IL3 Interrupted current: Phase L3(I/In) (o
5631€BA sdp |CB alarm suppressed o]
601 IL2= Current in phase ILl [%] = M
602{IL2= Current in phase IL2 [%] = M
603|IL3= Current in phase IL3 [%] = M
604 |IE= IE{%]= M
651fIL1= Current in phase ILl = M
652 |IL2= Current in phase IL2 = M
653|IL3= Current in phase IL3 = M
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Appendix 7SJ602
FNo. |Text Meaning Op|Ft|I|O
654 |1IE= Operational measurement: IEa= M
1157 (>CBclo >Circuit breaker closed CG I|O
1174 |CBtest Circuit breaker test in progress CG o
1185 |CBtpTST |Circuit breaker test: Trip 3pole CG o)
1188 |CBTWAR Circuit breaker test: Trip w. reclosure|CG ]
1501(>0/L on* |>Switch on thermal overload protection I10
1502 |>0/Loff |>Switch off thermal overload protection I\ O
1503|>0/Lblk |>Block thermal overload protection I10
1511|0/L off |Thermal overload prot. is switched off |CG o]
1512 |(0/L blk |Thermal overload protection is blocked [CG o]
1513|0/L act |Thermal overload protection is active CG o]
1516|(0/L wrn |Thermal overload prot.: Thermal warning| CGCG o]
1518|0/L p/u |Thermal overload prot.: Pick-up €G|[CG o]
1521|(0/L Trp |[Thermal overload protection trip c o]
1530 THETA = |Operating temperature = M
1531t Trp = |O/L: estimated time to trip M
1532 |t Trp = |O/L: estimated time to trip M
1533|t rel = |O/L: estimated time to release“elosing M
1534 |t rel = |O/L: estimated time to releaseyclesing M
1701 |>0/Cpon |>Switch on O/C protection phase I|O
1702 |>0/Cpof |>Switch off O/C protection‘phase I|O
1704 |>0/Cpbk |>Block overcurrent protectionjphases I|0
1711|>0/Ceon |>Switch on overcurrent protection earth I|O
1712 |>0/Ceof |>Switch off overcurrent# protec. earth | I|O
1714 [>0/Cebk |>Block overcurrent protecétion earth Ilo
1721 |>I>>blk |>Overcurrent protectionablock stage I>>|CG I|iO
1722 |>I> blk |>Overcurrent protectign:block stage I> [CG Ij0
1723 |>Ip blk |[>Overcurrent protectiongblock stage Ip [CG Ij0
1724 [>IE>>bk |>Overcurrent protec.: block stage IE>> [CG I|O
1725|>1E> bk |>Overcurrent protection:block stage IE>|CG I|{O
11726 (>IEp bk |>Overcurrentiprotection:block stage IEp|CG I(O
1727 (>C/0 >C/0 of overcunren® fault detec. level I|O
1751|0/Cpoff |Overcurrentgproty phase is switched off|CG o]
1752|0/Cpblk |Overcurrent prot,. phase is blocked CG o]
1753|0/Cpact |Overcurrent prot. phase is active CG o]
1756 |0/Ceoff |0/C profection” earth is switched off CG 0
1757|0/Ceblk |O/C,protection earth is blocked CG o
1758|0/Ceact |O/C pxotectdon earth is active CG o]
1762(0/C L1 0/C gfault detection phase L1 o
1763|0/C L2 O/Cy faultr detection phase L2 o]
1764(0/C L3 Q/C fault detection phase L3 o
1765|0/C E O0/€yfault detection earth o]
1771|FD L1 O/C ‘fault detection L1 only (of
1772 |FD L1E 0/C\fault detection L1-E C
1773|FD L2 ©/C fault detection L2 only C
1774|FD L2E 0/C fault detection L2-E C
1775|ED Ll2 O0/C fault detection L1-L2 C
1776| FDRBLI2E4|O/C fault detection L1-L2-E C
1779|FD 18 0/C fault detection L3 only (of
1778 |ED L3E 0/C fault detection L3-E C
1999/FD L3 0/C fault detection L1-L3 C
1780)EDAL13E |(O/C fault detection L1-L3-E C
1781 (FD L23 0/C fault detection L2-L3 C
1782|FD L23E |O/C fault detection L2-L3-E C
1783|FD L123 |O/C fault detection L1-L2-L3 (of
1784 |FDL123E |0/C fault detection L1-L2-L3-E C
178S|FD E 0/C fault detection E only (of
1800|FD I>> 0/C fault detection stage I>> CG o]
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FNo. |Text Meaning Op|Ft}I|O
1805({Trp I>> (O/C protection I>> phase trip c 0
1810|FD I> 0/C fault detection stage I> CG o]
1815|Trip I> [O/C protection I> phase trip C o]
1820|FD Ip 0/C fault detection Ip CG 0
1825|Trip Ip |0O/C protection Ip phase trip (o (o]
1831|FD IE>> [O0/C fault detection IE>> earth CcG (]
1833 |{TrpIE>> [O/C protection IE>> earth trip (o4 )
1834|FD IE> 0/C fault detection IE> earth CG ©)
1836(Trp IE> [O/C protection IE> earth trip C 9]
1837|FD IEp 0/C fault detection IEp earth CG o
1839|{Trp IEp {O/C protection IEp earth trip & o
1850|FD dyn 0/C prot. : dynamic parameters active CG o
2701 (>AR on >AR: Switch on auto-reclose function I|jO
2702 |>AR off [>AR: Switch off auto-reclose functiom, . | I{0|
2732{>AR St. |>AR: Start external CG|CG|I|O
2733|>ARb1St |>AR: External Blocking of Start CG|CG|I]O
27341>ARb1Cl (>AR: External Blocking of reclosuxe CG|CG|I|O
2736|AR act. |AR: Auto reclosure is active CG o
2781 |AR off AR: Auto-reclose is switchedmoff CG o
2801 (/AR i pg [AR: Auto-reclose in progress CG o
2851|AR ClCm |AR: Close command from aute#reclose CG 0
2863 |AR dTrp |AR: Definitive trip CG o]
2872 |AR Strt |AR: Start CG o
2873 |AR blSt |AR: blocked CG )
2874 (AR blCl |AR: Reclosure blocked CG o
2875|AR b1MC |AR: Blocked by manual(cleose CG 0
2876 |AR DT AR: Dead time Cc |C o]
4632{>SwWblo >Switching authofization® blocked Ilo
4640{Q0 Clo Control-Close-Command CB-QO0 o 0
4641|Q0 Trp Control-Trip-Gemmand CB-QO C (e}
4642}1Q0 Ctr Control-Command“€B-Q0
5143|>I2 blk |>Block unbalaneed“load protection I|0
5144 |>revPhR |>Reversed phdse/ potation CG I|O
5151{I2 off Unbalanced load prot. is switched off CG o
5152|I2 blk Unbalancedgiloadyprotection is blocked CG 0
5153{I2 act Unbalanced lodd protection is active CG o
5159|{FD I2>> |Unbalancedjload: Fault detec. I2>> CG o]
5165|FD I2> Fault detection neg. seq. I (I2>) CG o]
5170)Trp 12 neg. seq. Iy (I2) prot.: Trip C o
6757 TrpI>>> |0/Gprotection I>>> phase trip CG o]
6758 |>I>>>bk [>ins®. high set prot.: block stage I>>>|CG I|O
6801 ]>SRT bk |{>BlockWstarting time supervision I|{O0
6811 |SRT off |Start@ng time supervision off CG 0
6812 |SRT blk |Startdng time supervision blocked CG o]
6813 |SRT actf|'Starting time supervision active CG 0
6821{SRT Trp JTrip by supervision of starting time CG|C o]
6851 |>SUR bk |>Blocking trip circuit supervision I{O
6852 | >TrpRel |>Trip circuit supervision: Trip relay CG I|O
68534>CBaux >Trip circuit supervision: CB aux. CcG I{0
6864 | SUP off) |Trip circuit supervision off CG 0
6862 [SUP bdk |Trip circuit supervision blocked CG o]
6863 |SUPpact |[Trip circuit supervision active CG 0]
6864 |SUPnoBI |TC superv. blocked: BI not marshalled CG )
6865|CIR int {Trip circuit interrupted CG 0
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Reference Table for Functional Parameters 7SJ602 0

PARAME. - PARAMETER SETTINGS

00 CONF. - SCOPE OF FUNCTIONS

00 O/Cch
def TIME
I>>> I>>
IEC inv.
ANSI inv
IEC 0O/C
ANSI O/C
nonEXIST

—_ e e

00 O/cdy
nonEXIST {1
EXIST {1

00 UNB.L
nonEXIST [ 1]
EXIST {1

00 O/L
nonEXIST {
pre LOAD {1
no prelD [

00 STRT
nonEXIST [
EXIST {1

00 AR
nonEXIST [
EXIST {

00CIRsup
nonEXIST [
with 2BI o

]
N
N

Characteristic of 0/C protection \%
Definite time

I>>> I>>

Inverse time

ANSI inv

IEC 0/C

ANSI O/C

Non-existent

Temporary pick-up value ch e over (0O/C-st.)

Non-existent
Existent
Unbalanced load pro io

Non-existent
Existent

Thermal overlo r ction
Non-existent

With memory
Without me

starting time

o)resist., 2 BI

bypass-R \ ass resistor,1l BI

01 POWER SYST.D ER SYSTEM DATA
01 FREQ Rated system frequency
50 Hz [ 1 fN 50 Hz
60 H { 1 fN 60 Hz
In Primary rated current
min. A
. 000 —_—
(o Secondary rated current

(]
{1

Of&e/Iph
min. 0.010
max. 5.000 e

1A
5A

Matching factor Ie/Iph for earth current

A-20
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7SJ602 Appendix O
01 T-TRP Minimum trip command duration 0
min. 0.01 s
max. 32.00 _—
. L 4
01 T-CL Maximum close command duration
min. 0.01 s
max. 60.00 _—
10 O/C PHASE - 0O/C PROTECTION PHASE FAULTS
10 O/Cph 0/C protection for phasg fa s
ON [ 1 on
OFF [ ] off
10 Tdyn Duration of tempor ick-up value c/o
min. 0.1 s
max. 10000.0 ——
10 I>>> Pick-up value high-set inst. I>>>
min. 0.3 I/In
max. 12.5/«= —_—
10I>>>dy Pick-up high-set ins. I>>> (dyn)
min. 0.3 I/In
max. 12.5/e= —_—
10 I>> Pick~u ue of the high-set stage I>>
min. 0.1 n
max. 25.0/=
10 I>>dy ck-up value of the high-set I>> (dyn)
min. 0.1
max. 25.0/e —_
10 TI>> rip time delay of the high-set stage I>>
min. 0.00 s
max. 60.00
L 4
10 I> Pick-up value of the overcurrent stage I>
min I/In
max o —_—
10 I> Pick-up value of the 0/C stage I> (dyn)
mi 0 I/In
ma 25.0/= _—
1 Trip time delay of the overcurrent stage I>
0.00 s
. 60.00 _
10, REPph Measurement repetition
NO { 1 no
YES [ 1 yes
10 CHAph Characteristic of the 0/C stage Ip
'S inverse [ ] Normal inverse
short in [ ] Very inverse
extr.inv [ ] Extremely inverse
long inv [ ] long inverse
never [ ] Never
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10 Tp Trip time delay inverse time O/C stage Ip 0

min. 0.05 s
max. 3.20 —_—
10 CHAph Characteristic of the 0/C stage Ip ¢
inverse { ] Inverse
short in { ] Short inverse
long inv [ ] Long inverse \
mode -inv [ 1 Moderately inverse
very inv [ 1 Very inverse
extr inv { ] Extremely inverse
def inv [ ] Definite inverse
IsgaredT [ 1 I-squared-t
never [ ] Never
10 D Delayfactor of inverse phaSe- rent protec.
min. 0.5 s
max. 15.0 —_—
10 Ip Pick-up value inve @C stage Ip
min. 0.1 I/In
max. 4.0 —_—
10 Ip dy Pick-up value ,in ime O/C stage Ip (dyn)
min. 0.1 I/In
max. 4.0 —_
10CALCph RMS format inverse time O/C protection
noHARMON [ ] Without h i
HARMONIC [ ] With harmoni
10M.CLph Man ose
I>>undel L1 I>> ayed
I>undela 11 n yed
Ip undel [ ] Ip e ed
{1 ive

INEFFECT @

11 O/C EARTH - O/CgRO CTION EARTH FAULTS

11 o/C e \ /C protection for earth faults
ON [ on

OFF ] off
11 IE>> Pick-up value of the high-set stage IE>>
min. O. I/In
max. . —_
111IE>>d Pick-up value of high-set E/F stage IE>> (dyn)
m I/In
max.W’5.00/e ——-
IE>, Trip time delay of the high-set stage IE>>
i 0.00 s
. 60.00 _
11 IE> Pick-up value of the overcurrent stage IE>
@ min. 0.05 I/1In

max. 25.00/o® ——0rH
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11 IE>dy
min.
max.

0.05

25.00/
11 TIE>
min.
max.

0.00
60.00
+11* REPe
NO
YES
11 CHA e
inverse
short in
extr.inv
long inv
never

TEp
min.
max. 3.

0.05
20

CHA e
inverse
short in
long inv
mode inv
very inv
extr inv
def inv
IsqgaredT
never

DE
min. 0.5
max.

IEp
min. O
4

ma .
11CALG, e
N
@ONIC
.ClLe

\E>>unde
IE>undel
IEp unde
INEFFECT

max. 4.
11IEpd
min. 0

Pick-up value of def. time E/F IE> (dyn)o

I/In

————r—

L 4

Trip time delay of the overcurrengystage IE>
s < E:,

Measurement repetition
] no

Characteristic of the 0/C s e IEp
] Normal inverse
] Very inverse

] yes

] Extremely inverse
] long inverse

] Never

Trip time de in e time O/C stage IEp

S

] Long in

se
inverse

Charactegi of the 0/C stage IEp
] Inverse
] Short i&

1

Pick-up value inverse time 0O/C stage IEp
I/In

Pick-up value inverse time E/F IEp (dyn)
I/In

RMS format for inverse time O/C protection
] Without harmonics
] With harmonics

Manual close
} IE>> undelayed
] Ie> undelayed
] IEp undelayed
] Ineffective

L 4
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24 UNBAL LOAD - UNBALANCED LOAD PROTECTION

O

24 UNB.L State of the unbalanced load protection
ON [ ] on @
OFF [ ] off
24 12> Pick-up value of neg. seqg. I low-s e|r2>
min. 8 %
max. ‘80 f—
24 TI2> Trip delay of neg. seq. I low-set TI2>
min. 0.00 s
max. 60.00 —_—
24 12>> Pick-up value for high cur ge
min. 8 %
max. 80 —
24 TI2>> Trip time delay for hi ent stage
min. 0.00 s
max. 60.00 _—
27 THERM OVERLOAD - THERMAL OVERLOAD P c N
27 0O/L State of the 1 overload protection
ON [ ] on
OFF [ ] off
27 k~FAC K-fa fo ermal overload protection
min. 0.40
max. 2.00 _
27 1-CON Time\n ant for thermal overload protection
min. 1.0
max. 999.9 —_—
27 f-1co M plier of time constant at standstill
min. 1.00 'S
max. 10.00
27 ©-ALM Thermal warning stage
min. S0 $
max. 99 :
27 tL Time-setting for I-squared-t overload stage
min. s
max. —_—
Pick-up value for I-squared-t overload stage
i .4 I/In
0 _

ﬁ STRT Supervision of starting time
ON [ 1 on
OFF [ ] off
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28t strt Max. permiss. starting time at I—START—MAQ
min. 1.0 s
max. 360.0 —_—
, 4
28 Ia Base value Istrt of permiss. start-up curr.
min. 0.4 I/In
max. 20.0 —
+28I> blk Block of the I>/Ip stages duaxni art-up
NO [ ] no
YES [ ] yes
29 MEAS. VAL.SUP. - MEASURED VALUE SUPERVISIO
29SUM.Th Summation threshold current monitoring
min. 0.05 I/In
max. 2.00/« ——
29SUM.Fa Factor for cu mmation monitoring
min. 0.00
max. 0.95 —_—
34 AR - AUTO-RECLOSE FUNCTION
34 AR Auto-r ose function
ON [ ] on
OFF [
34 ARcnt Number of shots
min. 1
max. 9
34 AR T1 ead time for 1lst shot
min. 0.05 s
max. 1800.
L 2 )
34 AR T2 Dead time for 2nd shot
min. O. s
.0 —_—
Dead time for 3rd shot
. s
3 Dead time for 4th to 9th shot
i 0.05 s
. 1800.00 ——
34 T-REC Reclaim time after successful AR
min. 0.05 s
max. 320.00 —_—
34 T-LOC Lock-out time after unsuccessful AR
min. 0.05 s
* max. 320.00 ——
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34 T-BLM Blocking duration with manual close
min. 0.50 s
max. 320.00 —_—
L 4
37 CBCONTROL - CIRCUIT BREAKER CONTROLLING

37CB-Ctr Circuit breaker controlling
ON { ] on
OFF [ 1 off

N

38

DELAY ANNUNC. - ANNUNCIATION DELAY TIMES

ine nnunciation

ned annunciation

user defined annunciation

38T-Ancl Delay time for 1lst user d
min. 0.00 s
max. 10.00
38T-Anc2 Delay time for 2nd
min. 0.00 s
max. 10.00
38T-Anc3 Delay time fo er defined annunciation
min. 0.00 s
max. 10.00  — &‘
38T-Anc4 Delay time
min. 0.00 s
max. 10.00 —_—

39CIRsup
ON
OFF

cuit supervision

A-26
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Reference Table for Configuration Parameters 75J602 O

60 MARSH - MARSHALLING 4
61 MARSH BIN.INP - MARSHALLING BINARY INPUTS

61 MARSH BI 1 - MARSHALLING OF BINARY INPUT 1

[y

61BI1 1 BINARY INPUT 1 1lst FU
61BI1 2 BINARY INPUT 1 2n NCTION
61BI1 3 BINARY INPU rd” FUNCTION

61BI1 4 4th FUNCTION

61BI1 S5 5th FUNCTION

61BI1 6 RY INPUT 1 6th FUNCTION

61BIl BINARY INPUT 1 7th FUNCTION

/o

61BI1 8 E BINARY INPUT 1 8th FUNCTION
61B N BINARY INPUT 1 9th FUNCTION
61B 10 BINARY INPUT 1 10th FUNCTION

MARSH BI 2 - MARSHALLING OF BINARY INPUT 2

61BI2 1 BINARY INPUT 2 1lst FUNCTION

r's 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 ¢
61BI2 5 BINARY INPUT 2 5th FUNCTION

61BI2 6 BINARY INPUT 2 6th FUNCTIO

61BI2 7 BINARY INPUT 2 7th CTI

61BI2 8 BINARY INPUT h CTION

61BI2 9 BINARY )& 9th FUNCTION

61BI2 10 BIN p 2 10th FUNCTION

61 MARSH BI 3 - MARS!’N F BINARY INPUT 3

61BI3 1 @INARY INPUT 3 1st FUNCTION
61BI3 2 ¢ 6 BINARY INPUT 3 2nd FUNCTION

61BI3 BINARY INPUT 3 3rd FUNCTION

6@1: BINARY INPUT 3 4th FUNCTION
@3 5 BINARY INPUT 3 S5th FUNCTION

61BI3 6 BINARY INPUT 3 6th FUNCTION

L 4
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4

61BI3 8 s‘

' 61BI3 9 : %
61BI3 10 : 0

63 MARSH LED IND - MARSHALL:: @

63 MARSH LED 1 - MARSHAI_
63LED1 1
63LED1 2 K

63LED1 3

63LED1 4

%

-

63LED1

ks

@
o
-
~

®63LED1 8

% 63LED1 9

63LED110
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1 11th CONDITION 0

63LED111 LED
63LED112 LED 1 12th CONDITION ¢
63LED113 LED 1 13th CONDITION \'s
63LED114 LED 1 14th CONDITION :a

63LED115 LED 1 15th CONDITIOQ

63LED116 LED 1 16th C 1

63LED117 LED 1 1\ ITION

63LED118 LED KZONDITION

63LED119 ﬁ CONDITION

63LED120 &D 1 20th CONDITION

L 4

63 MARSH LEﬂk
63LED2\

RSHALLING
LED

OF LED INDICATOR 2

2 1st CONDITION

S

LED

2 2nd CONDITION

LED

2 3rd CONDITION

63LED2 4

LED

2 4th CONDITION
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>
O

&

63LED2 5 LED 2 5th CONDITION
L
63LED2 6 LED 2 6th CONDITION
' 63LED2 7 LED 2 7th CONDITI
63LED2 8 LED 2 8th CONDITIO
63LED2 9 LED 2 9 ONDITION
63LED210 D 2 CONDITION
63LED211 Q& 11th CONDITION
63LED212 @ED 2 12th CONDITION
63LED213 2 LED 2 13th CONDITION
63LED LED 2 14th CONDITION
O
@5 LED 2 15th CONDITION
@DZIG LED 2 16th CONDITION
\@ 63LED217 LED 2 17th CONDITION
% 63LED218 LED 2 18th CONDITION
Y 63LED219 LED 2 19th CONDITION
A-31
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COMMAND RELAY 1 17th CONDITION
64CMD117 117c
64CMD118 COMMAND RELAY 1 18th CONDI
64CMD119 COMMAND RELAY 1 19th CONDITION
64CMD120 COMMAND RELAY 1 DITION
64 MARSH CMD.RE 2 - MARSHALLING O D RELAY 2
64CMD2 1 COMMAN% 2 1st CONDITION

%qcmz 8

L 4

64CMD2 2 @) ELAY 2 2nd CONDITION
64CMD2 3 \ MMAND RELAY 2 3rd CONDITION

64CMD2 4

COMMAND RELAY 2 4th CONDITION

COMMAND RELAY 2 5th CONDITION

64C

COMMAND RELAY 2 6th CONDITION

M 7

COMMAND RELAY 2 7th CONDITION

COMMAND RELAY 2 8th CONDITION

64CMD2 9

COMMAND RELAY 2 9th CONDITION

64CMD210

COMMAND RELAY 2 10th CONDITION

¥
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64CMD211 COMMAND RELAY 2 11lth CONDITION O

64CMD212 COMMAND RELAY 2 12th CONDI N ¢
i 64CMD213 COMMAND RELAY 2 13th N

64CMD214 COMMAND RELAY 2 14th DITION

64CMD215 COMMAND RELAY 5th CONDITION

64CMD216 COMMAND 16th CONDITION
64CMD217 COB& 2 17th CONDITION
64CMD218 ND RELAY 2 18th CONDITION
64CMD219 COMMAND RELAY 2 19th CONDITION

2

64CMD220 COMMAND RELAY 2 20th CONDITION

4

64 %'JD.RE 3 - MARSHALLING OF COMMAND RELAY 3
0 COMMAND RELAY 3 1st CONDITION

4CMD32 COMMAND RELAY 3 2nd CONDITION
® 64CMD33 COMMAND RELAY 3 3rd CONDITION
64CMD34 COMMAND RELAY 3 4th CONDITION

L 4
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64CMD35 COMMAND RELAY 3 5th CONDITION O

64CMD36 COMMAND RELAY 3 6th CONDITION ¢
64CMD37 COMMAND RELAY 3 7th CONDITIO

64CMD38 COMMAND RELAY 3 8th CONDIT

64CMD39 COMMAND RELAY 3 9th NDITION

64CMD310 COMMAND RELA 0 CONDITION

64CMD311 COMMAND& 11th CONDITION
64CMD312 coM Y 3 12th CONDITION
64CMD313 &LAY 3 13th CONDITION
\
64CMD314 OMMAND RELAY 3 14th CONDITION
6acMp315 0 COMMAND RELAY 3 15th CONDITION
64CMD3&E COMMAND RELAY 3 16th CONDITION
6@ COMMAND RELAY 3 17th CONDITION
®D318 COMMAND RELAY 3 18th CONDITION
64CMD319 COMMAND RELAY 3 19th CONDITION

L 4
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64CMD320 COMMAND RELAY 3 20th CONDITION O

L 4

64 MARSH CMD.RE 4 - MARSHALLING OF COMMAND RELA %
T

* 64CMD41 COMMAND RELAY 4 1st C

64CMD42 COMMAND RELAY 4 2pnd C ITION

64CMD43 COMMAND RELAY rd CONDITION

64CMD44 CONDITION
64CMD45 CONDITION
64CMD46 ND RELAY 4 6th CONDITION
64CMD47 : COMMAND RELAY 4 7th CONDITION
64CMD48 COMMAND RELAY 4 8th CONDITION

S

64C i\ COMMAND RELAY 4 9th CONDITION
0&0 COMMAND RELAY 4 10th CONDITION

®4CMD411 COMMAND RELAY 4 1lth CONDITION
® 64CMD412 COMMAND RELAY 4 12th CONDITION
64CMD413 COMMAND RELAY 4 13th CONDITION
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64CMD414 COMMAND RELAY 4 14th CONDITION 0
64CMD415 COMMAND RELAY 4 15th CONDITION ¢
64CMD416 COMMAND RELAY 4 16th CONDITI
64CMD417 COMMAND RELAY 4
64CMD418 COMMAND RELAY 4
64CMD419 COMMAND RELA CONDITION
64CMD420 COMMAND\ 20th CONDITION

65 AR MARSHALL - MARSHALLI A ECLOSE INPUTS

65AR MAR START - MARSH

65 ARSO1l

OF AUTORECLOSE START

\ RECLOSE START 1lst FUNCTION

START

2nd

FUNCTION

65 ARS02 AUTORECLOSE
*
65 ARSQ03 AUTORECLOSE

START

3rd

FUNCTION

65 A

AUTORECLOSE

START

4th

FUNCTION

AUTORECLOSE

START

5th

FUNCTION

\ 5

AUTORECLOSE

START

6th

FUNCTION

L 4 65 ARSO7

AUTORECLOSE

START

7th

FUNCTION
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65

65

65

65

65

8th FUNCTION 0

ARSO08 AUTORECLOSE START
L 4

ARSO09 AUTORECLOSE START 9th FUNCTION
ARS10 AUTORECLOSE START 10th N ON
ARS11 AUTORECLOSE

ARS12 AUTORECLOSE FUNCTION
ARS13 13th FUNCTION
ARS14 14th FUNCTION
ARS15 RECLOSE START 15th FUNCTION
ARS16 ! AUTORECLOSE START 16th FUNCTION
ARS17 AUTORECLOSE START 17th FUNCTION
A. AUTORECLOSE START 18th FUNCTION
Q AUTORECLOSE START 19th FUNCTION
ARS20 AUTORECLOSE START 20th FUNCTION

65AR MAR ST.BLOCK - MARSHALLING OF AUTORECLOSE BLOCK

65

ARBO1

AUTORECLOSE

BLOC.

lst FUNCTION
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65 ARBO2 AUTORECLOSE BLOC. 2nd FUNCTION
65 ARBO3 AUTORECLOSE BLOC. 3rd FUNCTION
65 ARBO4 AUTORECLOSE BLOC. 4th FUNCTI\:E
65 ARBOS5 AUTORECLOSE BLOC. 5th FUN O
65 ARBO6 AUTORECLOSE BLOC. 6 FUNCTION
65 ARBO7 AUTORECLOSE FUNCTION
65 ARBO08 AUTORECK 8th FUNCTION
65 ARBO09 AUT ) BLOC. 9th FUNCTION
65 ARB10 ORECLOSE BLOC. 10th FUNCTION
65 ARB11 TORECLOSE BLOC. 1lth FUNCTION
65 ARB12 .: AUTORECLOSE BLOC. 12th FUNCTION
65 ARB\ AUTORECLOSE BLOC. 13th FUNCTION
6@9 AUTORECLOSE BLOC. 14th FUNCTION
@RBIS AUTORECLOSE BLOC. 15th FUNCTION
65 ARB16 AUTORECLOSE BLOC. 16th FUNCTION

O

L 4

A-42

C53000-G1140-C125



7SJ602 Appendix

AUTORECLOSE BLOC. 17th FUNCTION 0

65 ARB17
L 4
65 ARB18 AUTORECLOSE BLOC. 18th FUN ON
' 65 ARB19 AUTORECLOSE BLOC. 19t ON

65 ARB20 AUTORECLOSE BLOC.@UNCTION

C. COM. 1st FUNCTION

65AR MAR CL.BLOCK - MARSHALLING QOF

65 ARCO1 AUTORECL

65 ARCO02 AU CLOSE BLOC. COM. 2nd FUNCTION

65 ARCO03 ECLOSE BLOC. COM. 3rd FUNCTION

ARCO04 AUTORECLOSE BLOC. COM. 4th FUNCTION

65 ARCOS AUTORECLOSE BLOC. COM. 5th FUNCTION

3

a

65 AUTORECLOSE BLOC. COM. 6th FUNCTION

O 7 AUTORECLOSE BLOC. COM. 7th FUNCTION
ARCO8 AUTORECLOSE BLOC. COM. 8th FUNCTION

\
% 65 ARCO09 AUTORECLOSE BLOC. COM. 9th FUNCTION
65 ARC10 AUTORECLOSE BLOC. COM. 10th FUNCTION

L 4
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65

65

65

65

65

65

65

65

65

65

COM. 11th FUNCTION 0

L 4

ARC11 AUTORECLOSE BLOC.

ARC12 AUTORECLOSE BLOC. COM. 12th FUNCTION
ARC13 AUTORECLOSE BLOC. COM. 13th N
ARC14 AUTORECLOSE BLOC. COM. CTION
ARC15 AUTORECLOSE BLOC. C FUNCTION
ARC16 AUTORECLOSE 16th FUNCTION
ARC17 AUTOREC C. COM. 17th FUNCTION
ARC18 AUT g BLOC. COM. 18th FUNCTION
ARC19 ORECLOSE BLOC. COM. 19th FUNCTION
ARC20 COM. 20th FUNCTION

. 4

71INT.OP - INTEGR D O

71LANGUA
ENGLI
DEUTS

max.

72FEEDER
min.
max.

SH
CH
S

———

@UTORECLOSE BLOC.

RATION

Language
English
German
French
Spanish

254

1
254

- PC AND SYSTEM INTERFACES

Device address

Feeder address
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72SUBSTA Substation address 0
min. 1
max. 254 _—
. | , L
72F-TYPE Function type in accord. with IEC60780-5-103
min. 1 i
max. 254 _—
- 72PC-INT Data format for PC-interfac
DIGSI V3 [ ] DIGSI V3
ASCII [ ] ASCII
72 GAPS Transmission gaps for PC-in face
min. 0.0 s
max. 5.0 _—
72PCBAUD Transmission baud ra for PC-interface
9600BAUD { ] 9600 Baud
19200 BD [ ] 19200 Baud
1200BAUD [ ] 1200 Baud
2400BAUD [ ] 2400 Baud
4800BAUD [ ] 4800 Baud
72PARITY Parity p-bits for PC-interface
DIGSI V3 [ ] DIGSI v3
801 [ ] Odd parity, topbit
8N2 [ ] No par 2 stopbits
8N1 [ ] No pamit stopbit
72SYSINT t t for system-interface
IEC com. { 6 compatible
IEC ext. { 60870 extended
DIGSI V3 GSI V3
72S-MEAS easurement format for system-interface
IEC com. 60870 compatible
IEC ext. EC 60870 extended
72S-GAPS Transmission gaps for system-interface
min. 040 s
max. 5. \
72S-BAUD, Transmission baud rate for system-interface
960 UD [ ] 9600 Baud
[ 1 19200 Baud
[ ] 1200 Baud
[ ] 2400 Baud
[ ] 4800 Baud
Parity and stop-bits for system-interface
[ ] IEC/DIGSI V3/LSA
[ ] 0dd parity,l stopbit
[ 1] No parity,2 stopbits
8N1 [ ] No parity,1 stopbit
72S-SWIT Online-switch IEC - DIGSI enabled
NO [ ] no
S YES [ 1 yes
725-TOUT Supervision time for system-interface
min. 1 s
max. 600/« _—
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72S-PARA Parameterizing via system-interface O
NO [ 1 no
YES [ ] yes
72SW.REM Switching authority REMOTE is *
ON [ ] on
OFF { 1 off

74 FAULT RECORDER - FAULT RECORDINGS

74RECini
RECbyFT
RECbyTP
SRTWitTP

74 T-MAX
min. 0.30
max. 5.00

74 T-PRE
min. 0.05
max. 0.50

74 T-POS
min. 0.05
max. 0.50

Initiation of data storage
[ ] Storage by fault det
[ 1 Storage by trip
{1

Start with trip
Maximum time period of t recording
s

Pre-trigger time fo t recording

S

Post~-fault ti r fault recording
s

95 SYST SETTING

95 TEST
NONE
withREPO
BUF-OVFL

95 MODUL
min. O
max. 100

955-BLOC

- OPERATING S INGS
Acti ing internal test
non

—e—r—

]
]
]

Wi ort
.owerfl=moni
r of tested module

L 4
Blocking of monitoring direction via sys.-int.

OFF ] off
ON ] on
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7SJ602v3.0 Corrections/Suggestions

To From 0

SIEMENS AKTIENGESELLSCHAFT Name
Dept. EV S SUP 21 L 4
D-13623 BERLIN Company/Dept.
Germany . ,
Address

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when Telephone no.
reading this manual, kindly enter them in this

form together with any comments or sug-

gestions forimprovement that you may have.

kA

Corrections/Suggestions
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