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7SJ511v3 Conformity

SIEMENS

€ ~

Conformity

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

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

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

The device is designed in accordance with the inter ards of IEC 60255 and the German standards

DIN 57435 part 303 (corresponding to VDE 04354
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. . ! mitment or relationship. The sales con-
lation, operation or maintenance.

tains the entire obligations of Siemens. The
warranty contained in the contract between the par-
ties is the sole warranty of Siemens. Any statements
ontained herein do not create new warranties nor
modify the existing warranty.

Should further information be desired or should p
ticular problems arise which are not covered i-
ciently for the purchaser's purpose, the matt

should be referred to the local Siemens sales %
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Introduction

1 Introduction

1.1 Application

The 7SJ511 is used as definite time overcurrent pro-
tection or inverse time overcurrent protection in high
voltage distribution systems with infeed from one
single end or radial feeders or open ring feeders. ltis
also used as back-up protection for comparison pro-
tection such as line, transformer, generator, motor,
and busbar differential protection. The treatment of
the system star point is of no concern.

Type 7SJ512 is available for use in systems with in-
feed from both sides, inring feeders as well as in par-
allel lines or transformers with infeed from one side.
This model incorporates directional measuring sys-
tems for all types of fault.

A special time stage is suitable for breaker failure de-
tection.

A thermal overload protection is integrated, e.g. for
use on cables.

A special protection function can be ordered ferde-
tection of intermittent earth faults. This accumulates
the earth fault durations and trips when a“set dimit
has been exceeded within a selected timeninterval.

Throughout a fault in the network the magnitudes of
the instantaneous values are storedfer a period of
max. 5 seconds (at 50 Hz) and are available for sub-
sequent fault analysis. Fault inceptioniis tagged with
the real time provided the interfial real time clock is
available.

Continuous monitoring of the measured values per-
mits annunciation of faultsiin the current transformer
circuits which lead to asymmetry of the currents.
Continuous plausibility monitoring of the internal
measured vallie progessing circuits and monitoring
of the auxiliary voltages to ensure that they remain
within tolerange arefobviously inherent features.

Serial interfaces allow comprehensive communica-
tion with other digital control and storage devices.
For data transmission a standardized protocol in ac-
cordance with VDEW/ZVEI and IEC 60870—-5—-103
is used,>as well as according DIN 19244 (select-
able).yThe device can therefore be incorporated in
Localized Substation Automation networks (LSA).

1.2 Features

— Processor system with powerful 16— bit—micro-
processor;

— complete digital measuredval@ié,processing and
control from data acquisition and digitizing of the
measured values up teithe trip decision for the cir-
cuit breaker;

— complete galvanic and, reliable separation of the
internal processing gircuits from the measure-
ment, control and, supply circuits of the system,
with screened, analog input transducers, binary
input and eutput modules and DC converter;

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

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

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

— supplementary functions (see also Section 1.3);

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

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

— storage of fault data, storage of instantaneous val-
ues during a fault for fault recording; tripped cur-
rent log;

— continuous monitoring of measured values as
well as hardware and software of the unit;

— communication with central control and storage
devices via serial interfaces is possible, optionally
with 2 kV insulation or for connection of optical
fibre.

C53000-G1176—-C101
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1.3 Implemented functions

The unit comprises the following functions:

Overcurrent time protection

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

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

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

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

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

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

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

— selection can be made of three standardized
characteristics of inverse time overcurrent protec-
tion for phase and earth current;

— additionally, one user specified currgnttime€har-
acteristic can be defined;

— adjustable inrush stabilizationsforfswitching of
power transformers, selectable fofieach individu-
al phase or with cross-blogk, funetion.

Instantaneous dead fault‘protection

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

Thermal overload protection

— praovides) thermal replica of the current heat
losses;

Sutruer.m.s. measurement of each of the phase cur-
rents;

— adjustable warning stages.

Intermittent earth fault protection (optional)

— can detect and accumulate intermittent “earth
faults, can be set to trip after a selegtable accumu-
lated time.

Time stage for breaker failure/protection

— initiation by each of4the integrated protection
functions which leadsto trip;

— initiation possible from external protection device
via binary input.

User définable,annunciations

— fourannuneiations can be coupled into the relay
via binary'input from external protection or super-
visiomdevices, and can be included into the an-
nuneiation processing;

The standard functions also include:

— continuous self-monitoring right from the d.c. cir-
cuits, through the current transformer inputs to
the tripping relays, thus achieving maximum
availability and a more corrective than preventive
maintenance strategy;

— measurement and test routines under normal
load conditions:
measurement of load currents,

— annunciation storage for the last four network
faults, with real time clock;

— data storage and transmission for fault recording
giving
rapid fault analysis,
detailed fault records;

— counting of tripping commands as well as record-
ing of fault data and accumulative addition of the
interrupted fault currents;

— commissioning aids such as test record and cir-
cuit breaker live test.
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1.4  Application examples

System Fault Phase segregated pick-up g
conditions detectior Example
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igure 1.1 Application examples for definite time overcurrent protection
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System Fault Phase segregated pick-up b
conditions detectior Example
( i ? )solidly earthed L1 — ][ J]_ Ip \ Tlp O
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1L TP [\ >
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1.2 Application examples for inverse time overcurrent protection
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2

Design

2.1 Arrangements

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

7SJ511%x—-xBxxx- in housing 7XP2030-1 for
panel surface mounting

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

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

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

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

For the isolated interface to a central control and
storage unit,%an additional coupling facility has
been provided. Fer the hard-wired V.24 (RS232C)
serial interfaceé (model 7SJ51 1k —rkxkk—*B),
4 screwedyterminals are provided. For the inter-
face for optical fibre connection (model
7SJ51 1% —xkkix—%C), two F—SMA connectors
have been, provided.

Lheidegree of protection for the housing is IP51,
for the terminals IP21. For dimensions please re-
ferio Figure 2.2.

— 7SJ511x—-*xCxxx-- in housing 7XP2030-2 for

panel flush mounting or 7SJ51 1x—*Exxx-- for
cubicle installation

The housing has full sheet-metal covers, as well
as a removable front ceverwith transparent plas-
tic window for panellmaunting.

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

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

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

The isolated interface to a central control and stor-
age unit (7SJ511x—xxxxx—%B) is led to a 4-pole
connection module. In the interface for optical
fibre connection (7SJ511x—*xxAxx—%C), a mod-
ule with 2 F—SMA connectors is provided instead.

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

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

C53000-G1176—-C101
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i O
o + + O

o |0 | |0
o
a0 | |00

+ | [+ * 2
+ ||+
4

4 4

3 . Voltage connector eavy current connector
3 e.g. 1B4 e.g. 1A2

2 2 2

1 1 1

horizontal position S

vertical position
consecutive connection number

O O O OOpPp OO

Figure 2.1 Connection pIu:? Q)lew) — housing for flush mounting — example

12 C53000—-G1176-C101



7SJ511v3 Design

2.2 Dimensions

O

Figures 2.2 and 2.3 show the dimensions of the various types of housings available. O
784511 Housing for panel surface mounting 7XP2030— 1 L 4
159 6
7.5 27 29.
2 ?\ 31lofofolofo] ---- ¢ 4 i Q

280
pcloley
344
|
1oo-¢
40
L1 1 $
FET
266

9. ®

Interface for optical
fibre below Reset and

paging buttons

(e

71
Max. 60 terminalgffor cross-section max. 5 mm?2 (AWG10) Ontical fi )
Max. torque value 1.7 Nm or 15 in-Ib Optical fibre connectors:
integrated F—SMA connector
L 4 e.g for glass fibre 62.5/125 ;um

Di jons in mm

igure 2.2 Dimensions for housing 7XP2030—1 for panel surface mounting
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7SJ511 Housing for panel flush mounting or cubicle installation 7XP2030-2

29.5 172 30

| _— Mounting plate
% ™ \

266
244

i

1 11
I

] _ - L1
Reset and paging
buttons
Connector modules

146 +2

NI SO T

\/ Heavy current connectors:
L 2

Screwed terminal for max. 4 mm?2,
25 or M4 Twin spring crimp connector in parallel for
max. 2.5 mm?2
\ max torque value 1.2 Nm or 10.6 in-Ib
O Further connectors:
max. 1.5 mm?2
cutlout max torque value 0.8 Nm or 7.1 in-lb

a
Optical fibre connectors:
integrated F—SMA connector
e.g for glass fibre 62.5/125 ;um

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

245 +1
255.8 £0.3

26
L 4 <
0
N RO
2 105 05 Dimensions in mm
7.3_| 131.5 +03
e}

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

Numerical Overcurrent Time and 7. 8. 9. 10. 11. 12. 13. 1(:?

Overload Protection 7SJ511 - Alo -

Rated current; rated frequency
1TA;50/60Hz ... 1

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

Auxiliary voltage

24/4BNV AC ...

B60/110/125VdC ... ...

220/250Vde ...

Construction

in housing 7XP2030 for panel surface mounting . . . .
in housing 7XP2030 for panel flush mounting .. ..

in housing 7XP2030 for cubicle installation

Supplementary annunciation functio
without real time clock and non-volatil I.\a’fion memories .............. 2
with real time clock and non-volatil ationmemories ................. 3

Complement

L
Overcurrent time protecti%&ermal overload protection .................... ..., 0

Overcurrent time protection with thermal overload protection

and intermittent earth fa tection ......... ... 2
Serial interf x ing to a control centre
rf

without sefial IMterface . ... ... A
with isolated s interface (similar V.24 orRS232C) ...t B
with serial irgerface for optical fibre connection .. ....... ... . C

C53000-G1176-C101 15
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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 currentpathatly =1A
current pathat Iy =5 A

Overload capability current path
— thermal (rms)

— dynamic (pulse current)

1Aor5A
50 Hz/60 Hz (selectable)

<0.1 VA per phasg,andiearth path
<0.5 VA per phase and, earth path

100 xIgfor <d's

10 XInTore10's

4  xln continuous
250, Xy one’half cycle

Auxiliary voltage

Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy

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

Permissible variations
Superimposed ac voltage,
peak-to-peak

Power consumption quiescent
energized

Bridging time during failure/shortsgirCuit
of auxiliary voltage

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

<12 % at rated voltage

< 6% atlimits of admissible voltage
approx. 7W

approx. 11 W

Heavy duty (command) contacts

Command (trip) relays;inumber
Contacts per relays

Switching Capacity MAKE
BREAK

Switching oltage

Permissible“current

2 (can be marshalled)
2NO

1000 W/VA

30 W/VA

250 V

5 A continuous
30 Afor0.5s

16
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Signal contacts

Signal/alarm relays

Contact per relays

Switching capacity = MAKE/BREAK
Switching voltage

Permissible current

4 (can be marshalled)/1
1CO

20 W/VA

250 V

1 A

Binary inputs, number

Operating voltage
Current consumption

2 (can be marshalled)

24 to 250 Vdc
approx. 1.7 mA, independent en gperating voltage

Serial interfaces

Operator terminal interface

— Connection

— Transmission speed

Floating interface for data transfer
to a control centre

— Standards

— Transmission speed

— Transmission security

— Connection directly

Transmission distance
Test voltage

— Connection’optical fibre

Optical wave length
Pérmissible line attenuation
ransmission distance
Normal signal position

non-isolated

at the front, 25+pole subminiature connector
acc. ISO 2110

for connection ofia personal computer

as delivere@9600 Baud

min."$200 Baud; max. 19200 Baud

isSolated

similar V.24/V.28 to CCITT; RS 232 C to EIA
protocol according to VDEW/ZVEI and IEC 60870—
5-103 or DIN 19244 (selectable)

as delivered 9600 Baud

min. 1200 Baud; max. 19200 Baud

Hamming distance d = 4

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

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

max. 1000 m

2 kV; 50 Hz

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

e.g. glass fibre 62.5/125 um

for flush mounted housing: at the rear

for surface mounted housing: on the bottom cover
820 nm

max. 8 dB

max. 1.5 km

reconnectable; factory setting: “light off”

C53000-G1176—-C101
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3.1.2 Electrical tests

Insulation tests
Standards:

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

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

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

IEC 60255-5

2 KkV (rms); 50 Hz

2.8 kV dc

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

EMC tests; immunity (type tests)

Standards:

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

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

— Radio—-frequency electromagnetic field,

IEC 60255-6, IEC 6025522 (product standards)
EN 50082-2 (genericistandard)
VDE 0435 /part 303

2.5 kV (peak); 1"MHz; T =15 us; 400 shots/s;
duration 2's

4 kV/6 kV centact discharge; 8 kV air discharge;
both pélarities; 150 pF; Rj = 330 Q

10 V/m;/27 MHz to 500 MHz

non—modulated; IEC 60255—-22-3 (report) class 114

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61000—4—3, classtlll

— Radio-frequency electromagnetic field, pulse

modulated; IEC 61000—4—-3/ENV 50204, class 111

— Fast transients

IEC 60255—-22—-4 and IEC 61000—-2=-4, class III

— Conducted disturbancesfinduced by
radio-frequency fields, amplitude modulated
IEC 61000—4—6,elassilIT

— Power frequeney,magnetic field
IEC 61000—4-8, class TV
IEC 60255—-6

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

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

2 kV; 5/50 ns; 5 kHz; burst length 15 ms;
repetition rate 300 ms; both polarities; R; = 50 Q;
duration 1 min

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

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

EMC tests; emission (type tests)
Standard:

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

Salnterference field strength
CISPR 11, EN 55011, class A

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

30 MHz to 1000 MHz

18

C53000-G1176—-C101



7SJ511v3

Technical data

3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255—-21-2, class 1

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

IEC 60255—-21
and |[EC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

sinusoidal

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

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

sweepwratesl octave/min
1heyclenin 3 orthogonal axes

Vibration and shock during transport

Standards:

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

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

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

IEC,60255—-21
and |[EC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

3.1.4 Climatic stress tests

—reeommended temperature during service

— permissible temperature during service

permissible temperature during storage
permissible temperature during transport

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

-25°C to+55°C
-25°C to+70 °C

Storage and transport with standard works packaging!

C53000-G1176—-C101
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— Permissible humidity

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

We recommend that all units are installed such that they are not subjected to direct sunlight, nor to largeftem-
perature fluctuations which may give rise to condensation.

3.1.5 Service conditions

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

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

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

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

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

WARNINGNThe relay is not designed for use in resi-
dentialjycommercial or light-industrial environment
as defined in EN 50081.

3.1.6 Design

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

— in housing for surface mounting
— in housing for flush mounting

Degree of protection acc. tQ,EN 60529
— Housing

approx. 8.0 kg
approx. 6.5 kg

IP 51 %)
— Terminals IP 21

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

20
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3.2 Definite time overcurrent protection

Setting range/steps
Overcurrent pick-up 1> (phases) I/IN 0.05 to 25.00 (steps 0.01)
Overcurrent pick-up lg> (earth) /1N 0.05 to 25.00 (steps 0.01)

Overcurrent pick-up I>> (phases) /Iy 0.05 to 25.00 (steps 0.01)

Overcurrent pick-up lg>> (earth) I/IN 0.05 to 25.00 (steps 0.01)
Delay times T 0.00 s to 60.00 s (steps0.01,.s) or infinite
Times

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

— at 2 x setting value, without meas. repetition approx 33 ms
— at 2 x setting value, with meas. repetition approx 50'ms
— at 5 x setting value, without meas. repetition approx 25\ms
— at 5 x setting value, with meas. repetition approx 40sms
Reset times for [>, [>>, Ig>, [g>> approx,35 ms
Overshot time approx 35 ms
Reset ratios approx 0.95
Tolerances

— Pick-up values |>, I>>, Ig>, Ig>>
— Delay times T

3 % of setting value
1 % of setting value or 10 ms

Influence variables

— Auxiliary voltage in rang@

0.8 < Up/Upn < 1.15

— Temperature in rangé
0 °C < Ugmp 40¢€C

— Frequengy infrange

<1%

< 0.5 %/10K

0.98 < f/iN'< 1.02 <1%
— Frequency in range

0.95 < f/fp<<1.05 <25%
—{Harmonics

up,.to™10 % of 3rd harmonic <1%

upto 10 % of 5th harmonic <1%

C53000-G1176—-C101
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3.3 Inverse time overcurrent protection

Setting range/steps

Overcurrent pick-up I,> (phases) VIIN 0.10t0 4.00  (steps 0.01)
Overcurrent pick-up Igp> (earth) VIIN 0.10t0 4.00  (steps 0.01)
Time multiplier for Iy, lgp Tp 0.051t0 10.00 (steps 0.01) or 0 or g
Overcurrent pick-up I>> (phases) /Iy 0.051t0 25.00 (steps 0.01)
Overcurrent pick-up lg>> (earth) I/IN 0.051t0 25.00 (steps 0.01)
Delay time for I>>, Ig>> T 0.00 s to 60.00 s (steps 0.0, s) or'eo
Trip time characteristics acc. IEC 60255—3 and BS 142 (refer Figure 3.1)
Normal inverse (IEC 60255-3 type A) =014 QN
Norrmal INnverse yp (|/|p)0.02 -1 p
. 135
Very inverse (IEC 60255-3 type B) = (|/|)1—1 - Tp
oV —
Extremely inverse (IEC 60255—3 type C) e —80 g
(I/Ip)2 -1
where
1 tripping time
Tp set time multiplier
I fault current
Ip set pickup value
One additional user specified charactéeristicican be set.
Pick-up threshold approx. 1.1 - Iy
Tolerances
— Pick-up values |>£, [g5> 3 % of setting value
— Delay time for 20=_ |/lp <20 5 % of setting value

additionally 2 % or 30 ms

Influence variables

— Auxiliary voltage in range

0.8 <UpUyn < 1.15 <1%
— Temiperature in range

0 °C,<Uzmp <40 °C < 0.5%/10K
— Fréquency in range

0,95 < f/fy < 1.05 <8%
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C)O

3.4 Thermal overload protection

Setting ranges/steps

Factor k according to IEC 60255-8 0.10to 4.00 (steps 0.01)
Time constant T 1.010999.9 min (steps 0.1 min) L 4
Thermal warning stage Owarn /Btrip 50 to 100 % referred to trip tem re rise
(steps 1
Current warning stage lwarn/IN 0.10 to 4.00 (steps 0.0
Trip time characteristic LS IN)2 - tk -IN) 2
(1 K - -1
t trip time
T time ¢

r
d

Reset ratios \
© /Owarn 0.99

1/\warn ox. 0.99
Tolerances \

— referring to k- Iy *10%

— referring to trip time *10% £ 2s
O

Influence variables referred to k-ly K\

— Auxiliary dc voltage in range
0.8 < Up/Uyn<1.15 <1%
— Temperature in range
-5°C<Vgmp<+40° <05%/10K
— Frequency in range
0.95 <f/fy<1. <1%
L 4
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3.5 Intermittent earth fault protection (optional)

Setting ranges/steps

Pick-up value for earth current

Pick-up prolongation time

Earth fault accumulation time

Reset time for accumulation

Number of pick-ups for intermittent earth fault

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

0.00st0 10.00 s (steps 0.01 s) L 4

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

Pick-up times

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

Drop-off time

without prolongation time

approx. 30 ms
approx. 22 ms @

appro

Tolerances

— Pick-up value ljg>
— Times

@eﬁing value

1 % of setting value or 10 ms

Influence variables

— Aucxiliary voltage in range 04

O.SSUH/UHN£1.15 K\

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

— Frequency in range
0.95 < f/fy < 1.05

Q
Q‘b

<1%
< 0.5 %/10K

<3%

26
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3.6 Circuit breaker failure protection

Setting ranges/steps 0

Pick-up value of current stage ViIN 0.10 to 4.00 (steps 0.01)
L 4

Time stage Ter 0.06 s to 60.00 s (steps

or oo (infinite)
Times
pick-up time
— with internal start included i -up time
— with external start approx 40,ms
Reset time a IOFC%
Tolerances

— Pick-up value % of setting value

— Delay time T Q& 1 % of setting value or 20 ms
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3.7 Ancillary functions

Operational value measurements

— operational current values IL1; Io; Ius; I

measurement range 0 % to 240 % Iy

tolerance < 2 % of rated value or of measured value
— thermal overload values ©/Orip

measurement range 0 % to 200 %

tolerance 3 % referred to Oyip

Measured values plausibility checks

— sum of currents phases and earth

Steady-state measured value supervision

current unbalance Imax/lmin > Symmetry factor
as long,as | >\limi

Fault event data storage

storage of annunciations of the last four faults, three of which*eéan be read out locally

Time assignment

resolution for operational annunciations 1 min

resolution for fault event annunciations 1ms

real time clock (if fitted) DALLAS type DS 138 — 32k
RAMfield TIMEKEEPER
self-discharging time > 10 years

max time deviation 0.01 %

Data storage for fault recording

storage period (fault detection ortripscommand = 0 ms)
max. 5 s, selectable pre-trigger and post-fault
time

sampling rate 1 instantaneous value per ms at 50 Hz
1 instantaneous value per 0.83 ms at 60 Hz

Circuit breaker operation log

number of stored trip events caused by 7SJ511 0 to 65,535
last trip current 0to 50 - Iy
total of tripped currents 010 6,553.5 - Iy

Annunciations via binary input

— 4wuser definable annunciations for annunciation processing
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4  Method of operation

4.1 Operation of complete unit

The numerical overcurrent time protection 7SJ511 is
equipped with a powerful and proven 16— bit micro-
processor. This provides fully digital processing of
all functions from data acquisition of measured val-
ues to the trip signals for the circuit breakers.

Figure 4.1 shows the base structure of the unit.

The transducers of the measured value input sec-
tion ME transform the currents from the measure-

ment transformers of the switchgear and match
them to the internal processing levelof the unit.
Apart from the galvanic and lowscapacitive isolation
provided by the input transfermers, filters are pro-
vided for the suppression‘af.interference. The filters
have been optimized withyregard to bandwidth and
processing speed to suit fheymeasured value pro-
cessing. The matched (analog values are then
passed to the analog input section AE.

L1 L2 L3 ME AE
[ ) Y G 4 o ] ,
| ][ m E E L E ' |(_20X|136d|8p|ay
=] |=] . E characters)
! ﬁ,ﬂ—Service '
1L <~ Device fault
X [> ﬂé— Blocked .
i I —
I I . + E L 4 signals
N — (can be
! [H uG D> + — marshalled)
— 1L I S S—
T 'ﬁED-t 6 LED (can
cw| 7 [8f] 9 ese il be marshalled
X A |—).: ﬂf‘_ |_—)— 3\
R| 495 |6 : P G [ C: a— .
Operator | [+ [§LT% [3 [ # f - * u Iy — . ?c:rf gép relays
| |
panet, pA 198 |0 {} - + IfC‘E marshalled)
WS YN |+ E — J/—:
) Isolated
serial COT"OI
interface centre
2 binary inputsyl£’ ] !
(can be marshalled) Serial Personal
interface computer

Power -
supply . =

L. i i i

Figure 4.1

Hardware —structure of overcurrent time protection relay 7SJ511
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The analog input section AE contains input amplifi-
ers, sample and hold elements for each input, ana-
log—to—digital converters and memory circuits for
the data transfer to the microprocessor.

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

— filtering and formation of the measured quantities,

scanning of limit values and time sequences,

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

calculation of r.m.s. values for overload detection,

decision about trip commands,

— storage of measured quantities during a fault for
analysis.

Binary inputs and outputs to and from the processor
are channelled via the input/output elements. From
these the processor receives information from the
switch-gear (e.g. remote resetting) or from other
equipment (e.g. blocking signals). Outputs include,
in particular, trip commands to the circuit breakersy
signals for remote signalling of important events and
conditions as well as visual indicators (LEDs), @nd
an alphanumerical display on the front.

An integrated membrane keyboard in connection
with a built-in alphanumerical LCD display enables
communication with the unit. All opérational data

such as setting values, plant data, etc. are entered
into the protection from this panel (refer to Section
6.3). Using this panel the parameters can be re-
called and the relevant data for the evaluation of a
fault can be read out after a fault has occurred (refer
to Section 6.4). The dialog with the relay can be'ear-
ried out alternatively via the serial interface in the
front plate by means of an operator panel or a per-
sonal computer.

Via a second serial interface (optionalfrefer Section
2.3 Ordering data), fault data can betransmitted toa
central evaluation unit. During healthy operation,
measured values can also be'transmitted, e.g. the
measured currents at the point ‘6f installation. This
second interface is isolated and thus satisfies the re-
quirements for external'signals, i.e. isolation and in-
terference suppression comply with the require-
ments according 40,|EC60255 and VDE 0435, part
303.

Communication Via this interface is alternatively pos-
sible byimeans of fibre optic links, provided this in-
terface.is aecordingly ordered (refer to Section 2.3
Ordeginghdata).

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

30
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4.2 Overcurrent time protection

The overcurrent time protection can be used as defi-
nite time or inverse time overcurrent protection.
Three standardized inverse time characteristics ac-
cording to IEC 60255—-3 are available for inverse
time mode. The trip time characteristics and the
applied formulae are given in the Technical data, re-
fer to Figure 3.1, Section 3.3.

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

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

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

4.2.1 Formation of the measured

quantities

The measured currents are fed to the relay via the in-
put transducers for each phase. #helinputs are gal-
vanically isolated against the glectrenic circuits as
well as against each other. fhus;the star point of the
three phase currents can befermed outside of the
relay, or further protection orgsupervision devices
can be included in the clrent transformer circuits.
For the earth current’input, either the residual cur-
rent of the phas@curtent transformers can be used,
or a separategummation current transformer can be
connectedy

The secondary'sides of the relay input transformers
are terminated by shunt resistors which transform
the currents to proportional voltages; these voltages
are eonverted to numerical values by analog—to—
digitaleonverters.

4.2.2 Definite time overcurrent pro-
tection

Each phase current is compared with theflimit value
which is setin common for the three phases. Pick-up
is indicated for each phase. The phase dedicated
timer is started. After the time has elapsed trip signal
is given. The protection contains two stages: The |>
stage is delayed with T—1>, theshigh-set stage | > >
is delayed with T—1>>.

The residual (earth) curtent,is processed separately
and compared with separate @vercurrent stages lg>
and Ig>>. Pick-up istindicated. After the associated
time T—Ig> or T—lg> >"has elapsed, trip command
is given.

The pick-up_values of each stage I> (phases), Ig>
(earth), 15> [phases) and Ig>> (earth) as well as
the aSsociated fime delays can be set individually.

The, logic diagram of the definite time overcurrent
protection’is shown in Figure 4.2.

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 of the
inverse time stage I,, the trip time delay is calculated
from the set inverse time characteristic and the mag-
nitude of the fault current. After the time has elapsed
trip signal is given. For the residual (earth) current a
different characteristic can be selected.

When the high-set overcurrent stage 1>> (phases)
or l[g>> (earth) has picked up, the associated timer
is started which is independent of the set inverse
time characteristic for I, or Igp. After the associated
time T—1>> or T—Ig> > has elapsed, trip command
is given.

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

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

For inverse time overcurrent protection stages, one
can select whether the fundamental wave of the cur-
rents or the true r.m.s. values are processed.
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Figure 4.3 Logic diagram of the inverse time overcurrent protection
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4.2.4 Fast bus-bar protection using reverse interlocking scheme

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

Infeed direction

onto a busbar with several outgoing feeders (refertg
Figure 4.4).

"Reverse interlocking” means, that the overcurrent
time protection can trip within a short time T—1> >,
which is independent of the grading time, if it is not
blocked by pick-up of one of the next,downstream
overcurrent time relays (Figure 4.4). Theérefore, the
protection which is closest to the fault willalways trip
within a shorttime, as it cannot be blogked by arelay
behind the fault location. The timestages | > or I, op-
erate as delayed back-up stages.

:

A
2

. > [>> ! ! > o > !
2I>>" block
I = i i I il B =4
T-1> To[>> 4 14
\ 1 ! \
Trip Trip Trip Trip
ty
| {
T-1> ‘T—I>> ;
[ e = = — ! -

Fault location @:

Fault location :

tripping time t;
back-up time T—I>

tripping time T—1>>

Figure 4.4 Busbar protection using reverse interlocking principle
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4.3 Inrush stabilization

If the overcurrent time protection 7SJ511 is used on
a transformer feeder, particular attention is to be
drawn to the in-rush currents which flow after the
transformer is energized. The inrush current can
amount to a multiple of the rated current and last
some ten milliseconds up to minutes.

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

7SJ511 provides an integrated inrush blocking func-
tion. This can be switched effective and blocks the
I> or |, stages (not |>> stages) as long as inrush
current is detected, for a settable time period. Since
no pick-up occurs, no fault report is initiated.

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

Since the harmonic stabilizatioi’Qperatesindividual-
ly per phase, the protection isgfullyaoperative even
when the transformer is switched onto a single-
phase fault, whereby inrush eurrents may possibly
be present in one of the hiealthy phases. However, it
is also possible to set theyprotection such that not
only the measuring glement with inrush current ex-
hibiting harmonie,contentin excess of the permissi-
ble value is stabilized but also the other measuring
elements, dncluding .the earth current stage, are
blocked (so‘ealled /cross-block function”).

4.4 Thermal overload protec-
tion

The thermal overload protection prevents the pro-
tected object, e.g. in case of cables, fromadamage
caused by thermal overloading.

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

e 1 4 _ /T
at +‘IZ ®—‘E |

with® — actualtemperature rise related on the final
temperature rise for the maximum per-
missible cable current k-l
t — themmaldtime constant for heating-up of
the cable
I\, ®actual cable current (r.m.s. value) referred

torthe maximum permissible cable cur-
rent lmax = K - In

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

The temperature rises are calculated separately for
each individual phase. A choice can be made
whether the maximum calculated temperature rise
ofthe three phases, the average temperature rise, or
the temperature rise calculated from the phase with
maximum current should be decisive. A true r.m.s.
value measurement is performed in order to include
for the effect of harmonic content.

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

Imax = K In

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

Apart from the thermal warning stage, the overload
protection also includes a current-dependent warn-
ing stage. This latter alarm stage can give an early
annunciation of animpending overload current even
if the temperature rise has not yet reached the alarm
or trip temperature rise values.
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4.5 Intermittent earth fault protection (optional)

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

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

Since these intermittent earth faults endanger the
power equipment thermally, 7SJ511 provides a pro-
tection function which can detect such intermittent
earth faults and accumulate the duration of the
faults.

When an adjusted pick-up value "lig>" (r.m.s. value)
is exceeded, pick-up occurs (refer to Figure 4.5).
The pick-ups are annunciated ("IIE Fault”) and
counted. When more than two pick-ups occur (pre-
setting), annunciation "Intemitt.EF” is output.
When pick-up is reset, the fault detection signal can
be maintained for an adjustable extension time "Tgy;”
(annunciation "IIE stab.Flt.”).

The duration of the prolonged fault detection signals
is accumulated inthe integrator "Tsum”. When these
accumulated times exceed a set threshold, alarm
"IIE Tsum’ is given. Trip signal is issued provided
a pick-up signal is present (annunciation
"IEF Trip”). Thetripcommand is maintainedfor at
least the minimum trip duration, whi¢h'is.set for the
relay, even when the pick-up signal‘is?very short. At
the end of the trip signal all memories of this protec-
tion function are reset so thatghe protection reverts
to its quiescent state.

Besides the fault time accumulator "Tsum”, another
timer "Treset” is startédwith each pick-up which is
setto alongertime. But thistimer is reset and re-trig-
gered each time a@renewed pick-up occurs within its
set time interval {\Only when the set time for "Treset”
has expired withoutieccurrence of a new earth fault
(annungiation®IEF Tres run”), then all memo-
ries of theyintermittent earth fault protection function
are reset sothat the protection reverts to its quies-
cent StateNFhat means, "Treset” is the time period
within'which the next earth fault must occur so that it
i§ treated as an intermittent earth fault, together with
the previous earth fault. An earth fault which occurs
later'is regarded as a new fault.

> C,LTefo |ngm I

ilreset |

IEF Tsum exp.

& IL >

.I.

( IEF Tres run. )
JL

lIE stab.FIt. ) | |

1 Z

=2 ( Intermitt.EF )

Trip —®

Annunciation

Figure 4.5 Logic scheme of the intermittent earth fault protection
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4.6 Circuit breaker failure pro-
tection

In order to supervise correct functioning of the circuit
breaker, acheck is made that the current disappears
after a trip signal has been given. When the feeder
protection issues a trip command to the breaker, a
timer T—B/F starts to run. The timer continues to run
for as long as the trip command is maintained and
the current continues to flow which is detected by a
settable current stage |> B/F. If the circuit breaker
does not respond to the trip command the timer runs
to its set limit. The breaker failure protection then
outputs a signal to trip the upstream circuit break-
er(s) to clear the fault. This breaker failure trip signal
can be assigned to a trip relay output of the device or
to any signal relay as, normally, a further external
multi-contact trip relay is used to produce the re-
quired number of trip contacts (observe switching
capability!).

Start of the circuit breaker failure protection can also
be initiated by an external feeder protection relay.
The trip signal of the external protection device is
coupled into the 7SJ511 relay via a binary input. The
timer T—B/F is started and continues running as
long as the above mentioned current stage 1> B/F,
detects the flowing current. If the time has elapsed
and the current has not disappeared, thedcircuit
breaker failure protection function will issué the irip
signal for the upstream breaker(s) as abave.

Figure 4.6 shows the logic diagram ofthe, circuit
breaker failure protection.

4.7 Processing of user defin-
able annunciations

Four annunciations are available, which ean besde-
fined by the user himself. Signals and messages of
other devices which have no interfaces (P€s6r LSA
interface) can be included in the annunciation pro-
cessing of the device. Like the internal annunci-
ations, they can be allocated te,signal relays, LEDs
or trip relays, or transmitted ta theffont display, a PC
or LSA. Examples are Bucehholzprotection or tem-
perature monitor, or similar.

4.8 Circuit\breaker trip test

Numerical overcurrent time protection 7SJ511 al-
lows simple‘ehecking of the tripping circuit and the
gircuit breaker.

Prerequisite for the start of a circuit breaker trip test
is thatrno protective function has picked up.

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

Trip test can also be started by energization of a
binary input.

T-B/F

B/F,PROL
7SJ511 OFF
trip signal /
ON, INTERN
>1 &
B/F'PROT —
External prot. OFF
trip signal
ON, EXTERN

>B/F Start

I> B/F

S . |
HL' Trip command

breaker failure

protection

Switch off |

B/F protection

® { B/F off )

Trip —®

Annunciatio

Figure 4.6 Logic diagram of the circuit breaker failure protection
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4.9 Ancillary functions

The ancillary functions of the numerical overcurrent
time protection 7SJ511 include:

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

— Monitoring functions.

4.9.1 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.

4.9.1.1 Indicators and binary outputs

(signal relays)

Important events and conditions are indicatedyby
optical indicators (LED) on the front plate. The mods
ule also contains signal relays for remote signalling,
Most of the signals and indications can bejmar-
shalled, i.e. they can be allocated meanings other
than the factory settings. In Section 5.5thedelivered
condition and the marshalling facilities, arfe™ de-
scribed in detail.

The output signal relays are notslatched and auto-
matically reset as soon as the originating signal dis-
appears. The LEDs can be arrangedto latch or to be
self-resetting.

The memories of tHe LEDs"are safe against supply
voltage failure pfovided this feature is available.
They can be reset:

— locally, by operation of the reset button on the
relay,

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

— via the operating or system interface,

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

Some indicators and relays indicate conditions; it'is
not appropriate that these should be stored. Equally
they cannot be reset until the originating criterion
has been removed. This mainly coneérns fault indi-
cations such as "auxiliary voltage fault”; etc.

A green LED indicates readiness'fer operation. This
LED cannot be reset and remains illiminated when
the microprocessor is working, correctly and the unit
is not faulty. The LED extinguishes when the self-
checking function of the mieréprocessor detects a
fault or when the auxiliarywoltage is absent.

With the auxiliary voltage present but with an exist-
ing internal(fault’in the unit, a red LED illuminates
("Blocked”) and¥locks the unit.

4.9.4.2 Information on the display panel or to

a personal computer

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

In the quiescent state, i.e. as long as no network
faults are present, the display outputs selectable op-
erating information (usually an operational mea-
sured value) in each of the two lines. In the event ofa
network fault, selectable information on the fault ap-
pears instead of the operating information, e.g. de-
tected phase(s) and elapsed time from fault detec-
tion to trip command. The quiescent information is
displayed again once these fault annunciations
have been acknowledged. The acknowledgement
is identical to resetting of the stored LED displays as
in Section 4.9.1.1.

The device also has several event buffers, e.g. for
operating messages, circuit breaker operation sta-
tistics etc. (refer to Section 6.4) which are saved
against supply voltage failure by a buffer battery (if
ordered). These messages, as well as all available
operating values, can be transferred into the front
display at any time using the keyboard or to the per-
sonal 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 provided this feature is available.
The sequence of the events is tagged with the rela-
tive time referred to the moment at which the fault
detector has picked up. Thus, the elapsed time until
tripping is initiated and until the trip signal is reset
can be read out. The resolution is 1 ms.

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

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

A network fault begins with recognition of the fault by
pick-up of any fault detector and ends with the last
fault detector reset.

4.9.1.3 Information to a central unit (optional)
In addition, all stored information can beftransmitted
via an optical fibre connector or the isolated second
interface (system interface) to a control Céentre, for
example, the SIEMENS Localized Substation Auto-
mation System LSA 678. Transmission uses a stan-
dardized transmission protocdlaccording to VDEW/
ZVEIl and IEC 60870-5-403, on according DIN
19244 (selectable).

4.9.2 Data storage and transmission
for fault recording

The instantaneous values of the measuréd’ valties

iL1, Lo, iLg, iE

are sampled at 1 ms intervals (for 50 Hz)and stored
in a circulating shift register. lmcase of a fault, the
data are stored over a selectable‘time period, but
max. over 5 seconds. The maximugm number of fault
records within this time goeriochis 8. These data are
then available for fault(analysis. For each renewed
fault event, the actuahnew,fault data are stored with-
out acknowledgement ofithe old data.

The data can be transferred to a connected personal
computer via the,operation interface at the front and
evaluated®y the protection data evaluation program
DIGSI®. The cutrents are referred to their maximum
values), nermalized to their rated values and pre-
pared for graphic visualization. In addition, signals
arenymarked as binary traces, e.g. "Pick-up” and
"Arip”.

Additionally, the fault record data can be transmitted
to a control centre via the serial system interface (if
fitted). Evaluation of the data is made in the control
centre, using appropriate software programs. The
currents are referred to their maximum values, nor-
malized to their rated values and prepared for graph-
ic visualization. In addition, signals can be marked
as binary traces, e.g. "Pick-up” and "Trip”.

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

— The relay signals the availability of fault record
data,

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

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

For local recall or transmission of data, the truer.m.s.
values of the phase currents and the earth current
are always available. When the overload protection
is in operation, its thermal value can also be read
out.

The following is valid:

— L1 I, I 3, Ie Phase currents and earth (residual)
current in amps primary and in % of
rated current,

— O/Oyip calculated temperature rise re-

ferred to trip temperature rise.

4.9.4 Monitoring functions

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

4.9.4.1 Hardware monitoring

The complete hardware is monitored for faults and
inadmissible functions, from the measuredg/aluein®
puts to the output relays. In detail this is accom-
plished by monitoring:

— Auxiliary and reference voltages

The processor monitors the offsetfand reference
voltage of the ADC (analog/digital€onverter). The
protection is blocked ag s@on, as impermissible
deviations occur. Pexmanent/faults are annun-
ciated.

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

— Measured value acquisition

Theycomplete chain, from the input transformers
upio and including the analog/digital converters
are monitored by the plausibility check of the
measured values.

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

|i|_1 + i+ i|_3 + k|XiE| >
SUM.lthres x Iy + SUM.Fact.l X Imax

An adjustable factor k; (parametere/Iph) can be
set to correct the different ratio§ offphase and
earth current transformers (e.gfsummation trans-
former for earth fault detection). If,the residual
earth current is derived fram/thercurrent trans-
former starpoint, k; = 11, SUM.lthres and
SUM.Fact.l are setting parameters (see Section
6.3.9). The component®SUM.Fact.l x I« takes
into account permissible current proportional
transformation errogs in the input converters
which may particularly’occur under conditions of
high shortcircuit currents (Figure 4.7).

NoteaCurrent sum monitoring can operate prop-
erly only, when the residual current of the pro-
tected, linelis fed to the Ig input of the relay.

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

Figure 4.7 Current sum monitoring (current plau-
sibility check)

— Command output channels:

The command relays for tripping are controlled by
two command and one additional release chan-
nels. As long as no pick-up condition exists, the
central processor makes a cyclic check of these
command output channels for availability, by ex-
citing each channels one after the other and
checking for change in the output signal level.
Change of the feed-back signal to low level indi-
cates afaultin one of the control channels orinthe
relay coil. Such a condition leads automatically to
alarm and blocking of the command output.
— Memory modules:
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The memory modules are periodically checked
for fault by:

e Writing a data bit pattern for the working
memory (RAM) and reading it,

® 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.

4.9.4.2 Software monitoring

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

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

4.9.4.3 Monitoring of external measuring
transformer circuits

To detect interruptions or shout, circuits in the exter-

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

— Current symmetry

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

[min| / 'max | < SYMiRactl

if

Imax / In > SYM.lthres /Iy

Imax is always the largest of the three phase cur-
rents and Ifin.always the smallest. The symmetry
factor S¥YM.Fact.l represents the magnitude of
asymmetry ofthe phase currents, and the thresh-
old'S¥M.lthres is the lower limit of the processing

area‘of this monitoring function (see Figure 4.8).
Bothyparameters can be set (see Section 6.3.9).

I min

In
Slope:
SYM.Fact.|
/
SYM.lthres max

IN

Figure 4.8 Current symmetry monitoring

Monitoring

Failure covered, reaction

1. Plausibility checlkyof currents

|i|_1 +90, #1 5 #71e/Iph x iEl >
SUM.lthresidly + SUM.Fact.l X |nax

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

delayed alarm "Failure XI”

2. Current unbalance

WUminl _ gym.Fact.

|ex |

and |lmax| > SYM.lthres

Single, or phase-to-phase short circuits or broken
conductors in the c.t. circuits i 4, i_o, i3

or

Unbalanced load

delayed alarm "Failure Isymm”

Bolted figures are setting values.

Table 4.1

Summary of measuring circuit monitoring
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5 Installation instructions

Warning

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

In particular the general erection and safety regulations (e.g. IEC, DIN, VDE, oinational standards)
regarding the correct use of hoisting gear must be observed. Non-observange canmgesult 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. Thestor-
age packing of the individual relays is not suited'to
transport. If alternative packing is used, this must
also provide the same degree of protection against
mechanical shock, as laid down in IE€ 60255—
21-1 class 2 and IEC 60255—21—2¢Class W

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

5.2 Preparations

The operating “éenditions must accord with VDE
0100/578and VVDE 0105 part 1/7.83, or correspond-
ing national standards for electrical power installa-
tions,

m Caution!

The modules of digital relays contain CMOS
circuits. These shall not be withdrawn or in-
serted under live conditions! The modules
must be so handled that any possibility of
damage due to static electrical charges is
excluded. During any necessary handling
of individual modules the recommenda-
tions relating to the handling of electrostati-
cally endangered components (EEC) must
be observed.

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

5.2.1.1 Model 7SJ511x—-xBxxx for panel sur-

face mounting

— Secure the unit with four screws to the panel. For
dimensions refer Figure 2.3.

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

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

— Make connections via screwed terminals.

5.2.1.2 Model 7SJ511x—-xCxxx for panel flush
mounting or 7SJ511%—x*Ex*x for cu-

bicle installation

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

— Insert the unit into the panel cut-out and seeureit
with the fixing screws. For dimensions refer Fig-
ure 2.3.

— Connect earthing screw on the rear ofithe unit to
the protective earth of the pameler cubicle.

— Make a solid low-ohmic and lowzinductive opera-
tional earth connectionfbetween the earthing sur-
face at the rear of the unit using at least one stan-
dard screw M4, gand the earthing continuity
system of the panel or cubicle; recommended
grounding strapiRIN%2333 form A, e.g. Order-No.
15284 of Messrs Druseidt, Remscheid, Germany.

— Make conneetiofis via the screwed or snap-in ter-
minals of the sockets of the housing. Observe la-
belling of the individual connector modules to en-
sure cofrect location; observe the max.
permissible conductor cross-sections. The use of
thesscrewed terminals is recommended; snap-in
eonnection requires special tools and must not be
used for field wiring unless proper strain relief and
the permissible bending radius are observed.

5.2.2 Checking the rated data

The rated data of the unit must be checkediagainst
the plant data. This applies in particular torthe‘awxil-
iary voltage and the rated current of the current
transformers.

5.2.2.1 Control d.c. voltage of'binary inputs
When delivered from fagtery,the binary inputs are
designed to operate in thentotal control voltage
range from 19 V to 288 V d.c/If the rated control volt-
age forbinary inputs is 140 V or higher, itis advisable
to fit a higher pick-upthreshold to these inputs in or-
der to increase stahility against stray voltages in the
d.c. circuits.

Tofitahigherpick-up threshold to a binary input, sol-

der bridges mst be removed. Figure 5.1 shows the

assignmentiof these solder bridges and their loca-

tion,ontthe basic p.c.b. EPS.

— Open housing cover.

—Loosen the module using the pulling aids pro-
vided at the top and bottom.

1\ Caution!

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

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

— Check the solder bridges according to Figure 5.1,
remove bridges where necessary.

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

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

— Close housing cover.

C53000-G1176—-C101
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u_. oo o 4 ' Binary input 2: Solder bridge W5 and W5A
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) Binary input 1: Solder bridges W6 and W6A

[T

ya
1

For rated voltages 24/48/60 Vdc: Solder bridges W* and W*A must be fitted (pick-up approx. 16 V)
For rated voltages 110/125 Vdc: Solder bridges W* may be removed (pick-up approx. 80 V)

For rated voltages 220/250 Vdc: Solder bridges W* and W*A may be removed (pick-up approxy160V)
Cut and bend aside

1) Bridges W*A in newer models only

Figure 5.1 Checking for control voltages for binary inputs 1 and 2.6n basic’'p.c.b. EPS

5.2.3 Checking the LSA transmission link

For models with interface for a central data process- Ifdatacables are used, the connections are marked
ing station (e.g. LSA) these connections must also in sympathy with ISO 2110 and DIN 66020:
be checked. Itis important to visually check the allo=

cation of the transmitter and receiver channéls. TXD  Transmit line of the respective unit
Since each connection is used for one transmissien MT Frame reference for the transmit line
direction, the transmit connection of the relay must

be connected to the receive connection of the cen# RXD Receive line of the respective unit
tral unit and vice versa. MR Frame reference for the receive line

— \/’\

ga—

/—\‘/\~/

Jumper X90-X91 at delivery

Figure 5.2  Position of the jumper X91 on the CPU board
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The conductor screen and the common overall
screen must be earthed at one line end only. This
prevents circulating currents from flowing via the
screen in case of potential differences.

Transmission via optical fibre is recommended. It is
particularly insensitive against disturbances and au-
tomatically provides galvanic isolation. Transmit and
receive connector are designated with the symbols
—-e— for transmit output and —>-@ for receive in-
put.

The normal signal position for the data transmission
is factory preset as ”light off”. This can be changed
by means of a plug jumper X91 which is accessible
when the plug-in module is removed from the case.
The jumper is situated in the rear area of the CPU
board between the connector modules (Figure 5.2).

Jumper | Position Normal signal position
X91 90 - 91 "Light off”
X91 91 — 92 "Light on”

5.2.4 Connections

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

5.2.5 Checking the connections

/_u\ Warning

Same of'the following test steps are carriec
outyin presence of hazardous voltages
They shall be performed by qualified per
sonnel only which is thoroughly familiar witl
all safety regulations and precautionar
measures and pay due attention to them.
Non-observance can result in severe pet
sonal injury.

Before initial energization with supply voltage, the
relay shall be situated in the operating area for at

least two hours in order to ensure temperatdre
equalization and to avoid humidity influences and
condensation.

— Switch off the circuit breakers for thefdc supply
and the voltage transformer circuits!

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

® Are the current transformersscorrectly earthed?

® Are the polarities of the” current transformer
connections congistent?

® |s the phase relationship of the current trans-
formers correct?

— If test switches have been fitted in the secondary
cirCuits;” ¢heck their function, particularly that in
thetest” position the current transformer sec-
endary circuits are automatically short-circuited.

~yFit avdc ammeter in the auxiliary power circuit;
range approx. 1.5 Ato 3 A.

= Close the battery supply circuit breaker; check
polarity and magnitude of voltage at the terminals
of the unit or at the connector module.

— The measured current consumption should cor-
respond to the quiescent power consumption of
approximately 7 W. Transient movement of the
ammeter pointer only indicates the charging cur-
rent of the storage capacitors.

— Open the circuit breaker for the dc power supply.

— Remove dc ammeter; reconnect the auxiliary volt-
age leads.

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

— Open the circuit breaker for the dc power supply.

— Check through the tripping circuits to the circuit
breaker.

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

— Check the signal circuits.
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5.3 Configuration of operational

functions

5.3.1 Operational preconditions and general

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

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

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

— setting of functional parameters (thresholds,
functions).

— starting of test procedures.

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

To indicate authorized operator usenpress key CW,
enter the six figure code 000 00,0 and confirm
with E. Codeword entry canalso/be made retro-
spectively after paging or direct addressing to any
setting address.

ENTER CODEWORPD:
@eeeeeea

CWw ACCEPTED

CODEWORD WRONG

The entered“characters do not appear in the display,
instead only.a symbol @ appears. After confirmation of
the correctsinput with E the display responds with CW
ACCEPTED. Press the entry key E again.

If thef'cadeword is not correct the display shows
CODEWORD WRONG. Pressing the CW key allows
another attempt at codeword entry.

Address blocks 70 to 79 are provided for configura-
tion of the software operating system. These set-
tings concern the operation of the relay, cemmuni-
cation with external operating and, processing
devices via the serial interfaces, and4he interaction
of the device functions.

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

ﬁ?OOOIOP. € ¥Y/'STEM
4} CONFIGURZAIETTION

Beginning of the block "Operating system configura-
tion”

The doubléjarrow key f switches over to the first
configuratientblock (see below). Use the key 1 to
find the,next address. The display shows the four-
digit address' number, i.e. block and sequence hum-
befr. The\title of the requested parameter appears
behind the bar (see below). The second line of the
display shows the text applicable to the parameter.
The present text can be rejected by the "No” —key N.

The next text choice then appears, as shown in the
boxes below. The chosen alternative must be con-
firmed with enter key E!

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

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
1t §, the display shows the question "JEND OF CODE-
WORD OPERATION ?”. Press the "No”—key N to
continue configuration. If you press the "Yes” —key

5.3.2 Settings for the integrated operation

Operating parameters can be set in address block
71. This block allows the operating language and
date format to be selected. Messages on the front
display can be selected for the quiescent state of the
unit or after afault event. To change any of these pa-
rameters, codeword entry is necessary.

When the relay is delivered from the factory, the de

J/Y instead, another question appears: "SAVE NEW
SETTINGS ?”. Now you can confirm with J/Y OF
abort with N, as above.

When one exits the setting program, the'altered pa-
rameters, which until then have been stored inlbuffer
stores, are permanently secured in EEPROMs and
protected against power outage. If configuration pa-
rameters have been changed the processor system
will reset and re-start. Duringfrestart the device is
not operational.

— addressiblock 71

vice is programmed to give function names and out-
puts inthe German language. This can be changed
under address 7101. The operator languages avail-
able atpresent are shown in the boxes below.

Whenydelivered from factory, the date is shown in the
European format.

ol 1
ERAT

2
H
=

GRATED

H
o
2

10 LANG
TSCH

UAGE

20 paT
.MM . YYYY

=

FORMAT

YYYY

Beginning of the block "Integrated operation”

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

The required language is chosen with the enter key E.

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

is achieved by depressing the

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

C53000-G1176—-C101
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M7 1050 0rPER lst L
fHlzz: (81 =
IL2 [&]-=
IL3 [%]-=
etc.

M7 1060 0PER 2nd L
fHlzz2 (81 =

etc.

Message to be displayed in the 1st display line during
operation. Any of the operational measured values ac-
cording to Section 6.4.5 can be selected as messages
in the the quiescent state of the relay by repeatedly de-
pressing the "No”—key N; The value selected byghe
entry key E under address 7105 will appear in the first
line of the display.

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

play.

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

are acknowledgegd during operation with the RESET
key or via thgyremate reset input of the device or via
the system interface (if fitted). After acknowledge-
ment, theyopetational messages of the quiescent
state will"be displayed again as chosen under ad-
dressesy/105%nd 7106.

M7107BFavuLT 1st =L
*Fault Type
Prot Pick-up
Prot.Trip
T -Drop
T-Trip
Iie/In
Nos .ITIE
M7 1o08B€E U, 2nd L
*T— r i

etc.
Mz~oB FauLT 1INDIC
*WITH FAULT DETEZC
WYITH TRIP COMM.

Afteria fault*event, the first line of the display shows:

type of fault (faulty phases),

protection function which has picked up,
protection function, which has tripped,
the elapsed time from pick-up to drop-off,

the elapsed time from pick-up to trip command,

the maximum earth fault current during intermittent
earth fault (if available),

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

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

the possibilities are the same as under address 7107.

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

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

These data are entered to the relay in address blo¢k
72. Codeword input is necessary (referdor Seetion
5.3.1). The data must be coordinated with the con-
nected devices.

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

ﬁ 2000 PCc/SYSTEM
IlitxTERFACES
f7201IDEVICE ADD
IE

}7202|FEEDER A DD
{1

}7203ISUBST A DD
{1

}7 0 8 F Umd Cuf TYPE
{1

} OIINDEVICE TVYPE
|

Beginning of the block®Interfaces for personal
computer and centrahcomputer system”

Identificatiompumiber of the relay within the substation;
valid for baeth*the interfaces (operating and system
interfaceymkhe number can be chosen at liberty, but
musi¢be used only once within the plant system
Smallest permissible number: 1

Largest permissible number: 254

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

Largest permissible number: 254

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

Smallest permissible number:
Largest permissible number:

1
254

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

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

Device type for identification of the device in Siemens
LSA 678 and program DIGSI®. For 7SJ511 V3 no. 23
This address is only for information, it cannot be
changed.
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Addresses 7211 to 7216 are valid for the operating (PC) interface on the front of the relay.

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

flprest v

f7211l PC INTERTF.

ASCITI

~——
=
S}
]
o]
Q

6 00 BAUD

BAUDRATE

19200 BAUD

f7216l PC PARITY
{

Data format for the PC (operating) interface:

format for Siemens protection data processing program
DIGSI® Version V3

ASCII format

The transmission Baud-rate fof'leommatnication via the
PC (operating) interface at the front,can be adapted to
the operator’'s communicationtinterface, e.g. personal
computer, if necessary. The“available possibilities can
be displayed by repeatedly,depression of the "No” —key
N. Confirm the desirgd'Baud:rate with the entry key E.

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 NO parity and 2 STOP —bits

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

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

i

72210 SHZ SN ™™NTERTF .
VDEW L OMPERTIBLE

VDEW EXWENDED

DIGES I v 3

L,S A

Format of annunciations and fault records for the sys-
tem (LSA) interface:

only data in accordance with VDEW/ZVEI (IEC 60870—
5-103)

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

format for Siemens protection data processing program
DIGSI® Version V3

format of the former Siemens LSA version
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M7 2220 s
flvpeEw com

[0}

MEASUR.
ATIBTLE

VDEW EXTENDED
f? 5 sYys BAUDR.
e A

19200 BAUD

PARITY
IV3/LSA

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

only data in accordance with VDEW/ZVEI (IEC 60870~
5-103)

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

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

Parity,and, stop —bits for the system (LSA) interface:

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

tfansmission with NO parity and 2 STOP —bits

transmission with NO parity and 7 STOP —bit, e.g. mo-
dem

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

Ml72350 s1s
[~ o

PARAMET

Y E S

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

C53000-G1176—-C101
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5.3.4 Settings for fault recording — address block 74

The overcurrent time protection relay is equipped
with afault data store (see Section 4.9.2). Distinction
must be made between the reference instant and
the storage criterion (address 7402). Normally, the
general fault detection signal of the protection is the
reference instant. The storage criterion can be the
general fault detection, too (STORAGE BY FD), orthe
trip command (STORAGE BY TRIP). Alternatively, the
trip command can be selected as reference instant
(START WITH TRIP), 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 (address 7403). In 7SJ511, dis-
tinction between fault event and fault in power
system is not made. Thus, both positions of the ad-
dress 7403 mean the same.

The actual recording time starts with the pre-trigger
time T—PRE (address 7411) before the reference in-

stant and ends with the post-fault time T—POST (ad-
dress 7412) after the recording criterion has disap-
peared. The permissible recording time for ach
record is set as T—MAX under address 7410. Alto#
gether 5 s are available for fault recording. In this
time range up to 8 fault records can be stored,

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

Data storage can also be initiated via a binary input
or by operator action from the'tmembrane keyboard
on the front of the relay or viathe operating interface.
The storage is triggered dynamically, in these cases.
The length of the dataistorage is determined by the
settings in addresses, 7431 and 7432, but max. T—
MAX, address 7410. Bre-trigger time and post-fault
time are additive tothe set values. If the storage time
for startwia binaryinput is set to oo, then the storage
time endsyafteride-energization of the binary input
(statically), but not after T-MAX (address 7410).

@FAULT RECORDINGS

f7402l INITIATDBOW
flstToraceE BY FDp.

S TORAGE BY THR IWP

START WITH TRIP

—_
~
=
-
o
]
=]

|
=
>
b

Beginning of block "Fault recordings”

Data storage is initiated:

— fault detection is reference instant
fault detection is storage criterion

— fault detection is reference instant
trip command is storage criterion

— trip command is reference instant
trip command is storage criterion

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

in 7SJ511, the NETWORK FAULT has the same meaning
like the fault event

Maximum time period of one fault record
Smallest setting value: 0.30s
Largest setting value: 5.00s
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A 4110 T -PRE

Yllo. 10

AMl{74120 T-POST

{ .1

A 4310 T-BINARY 1IN
Yllo .50

KEYBOARD

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

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

Storage time when fault regerding, is initiated via a
binary input, pre-trigger @and“post-fault times are
additive

Smallest setting value: 0.10s

Largest setting value: 5.00s

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

Storage time when'fault recording is initiated via the
membrane\keyboard, pre-trigger and post-fault times
are additive

Smallestsetting value: 0.10 s

Largest setting value: 5.00s

Address 7490 is not relevant in case that thegrelay is ‘€onnected to a control and storage processing system
which operates with the protocol accordingito VDEW/ZVEI (IEC 60870—5—103). But, if the relay is connected
to a former LSA system, the relay must be,inféftned how long a transmitted fault record must be, so that the
former LSA system receives the correct numbper of fault record values.

9ol sy
fle 60 vacw

e
~
IS

S L E,NWG T ' H

UE S

O X

A
I

3000

V A'L

V A

R

Only for communication with a former LSA system:

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

660 values fix or

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

5.4.1 Introduction

The device 7SJ511 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. Additionally, the relay can be adapted to the
system frequency.

Example for configuration of the scope of the device:

Assume a network comprising overhead lines and
cable sections. All devices are equipped with ther-
mal overload protection. Since overload protection
is only reasonable for the cable sections, this func-
tion will be "de-configured” for the devices protect-
ing the overhead line sections.

The configuration parameters are input through the
integrated operation keyboard at the front of the de-
vice or by means of a personal computer, connected
tothis front-interface. The use of the integrated oper-
ating keyboard is described in detail in Section 6.2.
Alteration of the programmed parameters requires
the input of the codeword (see Section 5.3.1). With4
out codeword, the setting can be read out but not als
tered.

For the purpose of configuration, addresses (78xk
and 79xx are provided. One can access the begin;
ning of the configuration blocks either by directdial

— press direct address key DA,
— type in address 7 8 0 0,
— press execute key E;

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

Within the bock 78 @ne can page forward with 1 or
back with |. Eachfpaging action leads to a further
address for the input of a configuration parameter. In
the following sectionsjeach address is shown in a
box and explained. In the upper line of the display,

behind the number and the bar, stands the asse-
ciated device function. Inthe second line is the asso-
ciated text (e.g. "EXIST”). If this text is appropriate
the arrow keys 1 or | can be used to page the next
address. If the text should be altéredmpress the
"No”—key N; an alternative textthen"appears (e.g.
"NON—-EXIST”). There may be, other alternatives
which can then be displayed(by/ repeated depres-
sion of the "No”—key N. The required alternative
must be confirmed with the'key E!

Use of the double arrgw'key ft brings one to the next
address block, in this\case79. There one finds fur-
ther setting parametersiwhich can equally be con-
firmed or altered.

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

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

When one exits the setting program, the altered pa-
rameters, which until then have been stored in vola-
tile memories, are then permanently secured in EE-
PROMSs and protected against power outage. The
processor system will reset and re-start. During re-
start the device is not operational.
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5.4.2 Programming the scope of functions — address block 78

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

Functions which are configured as NON —EXIST will
not be processed in 7SJ511: There will be no annun-
ciations and the associated setting parameters
(functions, limit values) will not be requested during
setting (Section 6.3). In contrast, switch-off of a

function means that the function will be processed,
that indication will appear (e.g. ”... switchedroffi)out
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.

‘ﬁ 78000 scoPE OF
{l- FUNCTTIONS

Beginning of blockg’Seepe of functions”

Characteristic for phase overcurrent protection

78120 cEARAC. P H
DEFINITE TTIME

i

INVERSE TIME

Characteristic for earth overcurrent protection

f7815l CHARA®. \E
*DEFINITE T XM E

INVERSE T I™'ME

Thermal overload protection:

f7827l fTHERMAL OL
*NON—EXIST

EXIST

Intermittent earth fault protection:

f7833l INTERMIT.ETF
*NON EXIST

EXIST

Parameter change-over:

f7885l PARAM. C
*NON—EXIST

/ 0

EXIST
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The rated system frequency must comply with the setting under address 7899. If the system frequency is not

50 Hz, address 7899 must be changed. :

f7899lFREQUENCY
Rated system frequency 50 Hz or 60 Hz
+ f N 50 H z

f N 6 0 H z

L 4
5.4.3 Setting the device configuration — address block 79 Qo
i

The configuration affects the interaction of the protective and addition s, for 7SJ511, the circuit
breaker test program. §

ﬁ 79000 DEVICE Beginning o lock “device configuration”
JlcoNFIGURATION

oy

cuit breaker test via binary input is carried out
f7910l CB TEST BTI
+ THREE-POLE TRIP REE —POLE TRIP will be initiated

(,};{a
Q}Q)

L 4
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5.5 Marshalling of binary inputs, binary outputs and LED indicators

5.5.1 Introduction

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

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

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

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

Example: A fault is registered by the |>=ystage.in
phase L1. This event is generated in the devicewas an
"Annunciation” (logical function) andf should™ be
available at certain terminals of the unitfasa N.O.
contact. Since specific unit terminal§ are hard-wired
to a specific (physical) signal relay, eig. ta'the signal
relay 3, the processor must be @dvised that the log-
ical signal "I>> Fault Li”,sheuld be transmitted
to the signal relay 3. Thus, when marshalling is per-
formed two statements gf the operator are impor-
tant: Which (logical) annunciation generated in the
protection unit program'should trigger which (physi-
cal) signal relay2,Uptof20 logical annunciations can
trigger one (physical) signal relay.

A similar situation applies to binary inputs. In this
case externaltipformation (e.g. blocking of |>>
stage) is connected to the unit via a (physical) input

module and should initiate a (logicalyafunction,
namely blocking. The corresponding questiontothe
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 can als@ be assigned different func-
tions. Each trip relay can e controlled by each com-
mand function or combination of command func-
tions.

The logical afinunciation functions can be used in
multiple mafner. Eyg. one annunciation function can
trigger several signal relays, several trip relays, addi-
tionally'be indicated by LEDs, and be controlled by a
binary inputwunit. The restriction is, that the total of all
physiealinput/output units (binary inputs plus signal
rélaysyplus LEDs plus trip relays) which are to be as-
sociated with one logical function must not exceed a
number of 10. If this number is tried to be exceeded,
the display will show a corresponding message.

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

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

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

— press direct address key DA,
— enter address 6 000,
— press enter key E

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

T 1e=ado o1

YMMda RsHALLING

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

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

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

You can leave the selection level by pressing thé key.
combination F 1 (i.e. depressing the function'key F
followed by the arrow key t). The display shows
again the four digit address number 6f thejphysical
input/output module. Now you can pagewith key 1
to the next input/output module or withy] tothe pre-
vious to repeat selection procedureyas above.

The logical functions are also previded with function
numbers which are equally listed ifthe tables. If the
function number is known,this can be input directly
on the selection level. Pagingsthrough the possible
functions is then superfluousyWith direct input of the
function number,4eading zeros need not be entered.
After input of the funetionfnumber, use the execute
key E. Immediately the*associated identification of

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

In the following paragraphs, allocation possibilities
for binary inputs, binary outputs and/LED.indicators
are given. The arrows { || or 1 |4at thefleft hand side
of the display box indicate paging,from block to
block, within the block or on the selection level. The
character F before the arrow indicates that the func-
tion key F must be pressed before’pushing the arrow

key 1.

The function numbers andvdesignations are listed
completely in AppendixiC.

The marshalling progedure can be ended at any
time by the key combination F E, i.e. depressing the
functiofi kéyaE, fallowed by the entry key E. The dis-
play shewsithe question "SAVE NEW SETTINGS?”.
Confismwith.the "Yes” —key J/Y that the new alloca-
tionstshall become valid now. If you press the
"No2—key N instead, codeword operation will be
aborted; i.e. all alterations which have been
changed since the last codeword entry are lost.
Thus, erroneous alterations can be made ineffec-
tive.

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

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

58
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5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 2 binary inputs which are desig-
nated INPUT 1 and INPUT 2. They can be mar-
shalled in address block 61. The address block is
reached by paging in blocks f || or by direct ad-
dressing with DA 6 1 00 E. The selection proce-
dure is carried out as described in Section 5.5.1.

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

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

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

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

Table 5.1 shows a complete list of all the binary input
functions with their associated function number
FNo. Input functions naturally have no effectsifithe
corresponding protection function has bgen pro-
grammed out ("de-configured”, refer to Section
5.4.2).

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

.0 means "normally open” mode, corresponds
to "NO” as above.

A means "normally closed*mode, corresponds
to "NC” as above.

If the extension with .0 or.1'is omitted the display first
indicates the function, designation in “normally
open” mode NO. By, pressing the "No”—key N the
mode is changg@io NEAfter direct input other func-
tions can be selected by paging through the func-
tions forwards with the "No”—key N or backwards
with the Backspace key R. The changed function
then must beygre-confirmed by the entry key E.

Neie @ne)logical function must not be marshalled to
two ommore binary inputs, because an OR—logic of
thetsignals can not be guaranteed!

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

s 1000 MmarRsuHALL TN G
JleINarRYy INPB®S

The first binary input is reached with the key 1:

Ff6101l B INNARY
*INPUT 1

Change over to the selection level with F 1:

f001l INPUT 1
*>LED reset N O
foozl INPUT 1
*not allocated

Beginning of block "Marshalling binary inputs”

Allocations for binary input 1

Reset of stored LED indications, FNo 5;
"normally open” operation:
LEDs are reset when control voltage present

No further functions are initiated by binary input 1

C53000-G1176—-C101
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Leave the selection level with key combination F 1. You can go then to the next binary input with the arrow key

1.

f6101l BINARY

Marshalling binary input 1
+ INPUT 1

FNo Abbreviation Description

1 | not allocated | Binary inputis not allocated to any input function
3 | >Time Synchro | Synchronize internal real time clock
4 | >start FltRec | Start fault recording from external command via binarysinput
5 | >LED reset Reset LED indicators
7 | >ParamSelec.1l | Parameter set selection 1 (in conjunction with 8)
8 | >ParamSelec.2 | Parameter set selection 2 (in conjunction with 7)

11 | >Annunc. 1 User definable annunciation 1

12 | >Annunc. 2 User definable annunciation 2

13 | >Annunc. 3 User definable annunciation 3

14 | >Annunc. 4 User definable annunciation 4

354 [ >CB Aux.3p cl | Circuit breaker is 3-pole closed (from CB auxiliary contact)
356 | >Manual Close | Circuit breaker is manually closed (from,diserepancy switch)

1156 | >CB Test Trigger circuit breaker test

1401 | >B/F on Switch on breaker failure protectien

1402 | >B/F off Switch off breaker failure protection

1431 | >B/F Start Initiate breaker failure protection frem external source

1501 | >0/L on Switch on thermal overload pretection

1502 | >0/L off Switch off thermal overload protection

1503 | >0/L block Block thermal overload protection

1701 | >0/C Ph on Switch on overcurrent time“protection for phase currents

1702 | >0/C Ph off Switch off overclrrent'time protection for phase currents

1711 | >0/C E on Switch on overcurrentime protection for earth currents

1712 | >0/C E off Switch off overcurrent time protection for earth currents

1721 | >I>> block Block I>> stage of overcurrent time protection (phase faults)

1722 | >I> block Block I> stagefof definite time overcurrent protection (phase faults)
1723 | >Ip block Block Ip stageofinverse time overcurrent protection (phase faults)
1724 | >IE>> block Block |[E> stage of overcurrent time protection (earth faults)
1725 | >IE> block BlockPlES, stage of definite time overcurrent protection (earth faults)
1726 | >IEp block BloCkyEp stage of inverse time overcurrent protection (earth faults)
6901 | >IEF on Switch on intermittent earth fault protection

6902 | >IEF off Switch?off intermittent earth fault protection

6903 | >IEF block Block intermittent earth fault protection

Table 5.1 Marshalling, possibilities for binary inputs

The complete pre-settings are listed in Table 5.2.

Addr | 1st display line 2nd display line FNo Remarks

6100 |MARSHALLING [ BINARY INPUTS Heading of the address block

6101 4 BINARY INPUT 1 Acknowledge and reset of stored LED and dis-
INPUT 1 >LED reset NO 5| played fault indications, LED —test

6102, [BINARY INPUT 2 _
INPUT 2 >I>> block No| 1721 | Blockstages|>> andIg>> of overcurrenttime
INPUT 2 >TIE>> block No| 1724 | protection (phase and earth faults)

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

The unit contains 5 signal outputs (alarm relays), 4 of
which can be marshalled. These signal relays are
designated SIGNAL RELAY 1 to SIGNAL RELAY 4
and can be marshalled in address block 62. The
block is reached by paging in blocks with | || or by
directly addressing DA 6200 E. The selection
procedure is carried out as described in Section
5.5.1. Multiple annunciations are possible, i.e. one
logical annunciation function can be given to several
physical signal relays (see also Section 5.5.1).

Table 5.3 gives a listing of all annunciation functions
with the associated function numbers FNo. Annun-
ciation functions are naturally not effective when the
corresponding protection function has been pro-
grammed out ("de-configured” — refer to Section

5.4.2).

Note as to Table 5.3: Annunciations which arg indi-
cated by a leading ">" sign, represent the direct
confirmation of the binary inputs and are available as
long as the corresponding binary input is,energized.

Further information about annufciations see Sec-
tion 6.4.

The assignment of the loutput'signal relays as deliv-
ered from factory is Shownsin the general diagrams
in Appendix A. The following boxes show an exam-
ple for marshalling forsignal relay 1. Table 5.4 shows
all signal relays as preset from the factory.

Tl 2000 MARSHALLING
Jlszewnar RELAYS

The first signal relay is reached with the key 1:

Ff6201l SIGNAL
*RELAY 1

Change over to the selection level with FyT:

f001l RELA Y%, 1
*O/C Gen.Eawdt
Mooz Raebls 1
*not agl INo ca t ed

Beginningef the block "Marshalling of the output
sighahielays”

Allocations for signal relay 1

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

no further functions are preset for signal relay 1

Leave the selection level with key combination F t. You can go then to the next signal output relay with the
arrow key t. Signal relays 2 and 3 represent — as preset from the factory — examples for a group annunciation,
i.e séveral logical annunciation functions are given to one output signal relay.
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FNo Abbreviation Description
1| not allocated No annunciation allocated
3| >Time Synchro Synchronize internal real time clock
4 | >Start FltRec Start fault recording by external command via binary input
5| >LED reset Reset LED indicators
7 | >ParamSelec.1 Parameter set selection 1 (in connection with 8)
8 | >ParamSelec.2 Parameter set selection 2 (in connection with 7)
11| >Annunc. 1 User definable annunciation 1
12 | >Annunc. 2 User definable annunciation 2
13 | >Annunc. 3 User definable annunciation 3
14 | >Annunc. 4 User definable annunciation 4
51 | Dev.Operative Protection relay operative
95 | Param.running Parameters are being set
96 | Param. Set A Parameter Set A is activated
97 | Param. Set B Parameter Set B is activated
98 | Param. Set C Parameter Set C is activated
99 | Param. Set D Parameter Set D is activated
143 | Failure 15V Failure in 15 V internal dc supply gircuit
144 | Failure 5V Failure in 5 V internal dc supply circuit
145 [ Failure 0V Failure in 0 V A/D converter circuit
161 | I supervision General failure detected by cursentssupervision
162 | Failure X1 Failure supervision 2l (measured currents)
163 | Failure Isymm Failure supervision symmegry |
354 | >CB Aux.3p cl Circuit breaker position is ON (from CB auxiliary contact)
356 | >Manual Close Circuit breaker is mangallyaclosed (from discrepancy switch)
501 | Device FltDet General fault detegtior of the device
511 | Device Trip General trip of the device
561 | Manual Close Manual close indication of circuit breaker
1156 | >CB Test Trigger circuittbreaker test
1174 | CB in Test Circuit breaker test is'in progress
1181 | CB Test Trip Trip by internal @ircuit breaker test function
1401 | >B/F on Switch on breaker failure protection
1402 | >B/F off Switch/off breaker failure protection
1431 | >B/F Start Start,breaker failure protection from external source
1451 | B/F off Bregakenfailure protection is switched off
1453 | B/F active Breaker failure protection is active
1455 | B/F Fault Breaker failure protection initiated (started)
1471 | B/F Trip Breaker failure protection trip command issued
1501 | >0/L on Switch on thermal overload protection
1502 | >0/L off Switch off thermal overload protection
1503 | >0/L blogk Block thermal overload protection
1511 | O/L Prgt. off Thermal overload protection is switched off
1512 | 0/L bdocked Thermal overload protection is blocked
1513 | O/L aetdve Thermal overload protection is active
1515 | O/L WarmyX Thermal overload protection current warning stage picked up
1516 | O/L Warn ©® Thermal overload protection thermal warning stage picked up
1521 | O/L Trip Thermal overload protection trip by trip stage
1701 | 20/C Ph on Switch on overcurrent time protection for phase currents
1702 | >0/C Ph off Switch off overcurrent time protection for phase currents
1711 4, 3Q/C E on Switch on overcurrent time protection for earth currents
171 2%y >0/C E off Switch off overcurrent time protection for earth currents
lables,3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description
1721 | >I>> block Block 1> > stage of overcurrent time protection (phase faults)
1722 | >I> block Block I> stage of overcurrent time protection (phase faults)
1723 | >Ip block Block Ip stage of overcurrent time protection (phase faults)
1724 | >IE>> block Block IE> > stage of overcurrent time protection (earth faults)
1725 | >IE> block Block IE> stage of overcurrent time protection (earth faults)
1726 | >IEp block Block IEp stage of overcurrent time protection (earth.faults)
1751 | 0/C Ph off Overcurrent time protection (phase faults) is switched_off
1753 | o/C Ph active | Overcurrent time protection (phase faults) is active
1756 | O/C E off Overcurrent time protection (earth faults) is switehedweff
1758 | O/C E active Overcurrent time protection (earth faults) is active
1761 | o/C Gen.Fault | Overcurrent time protection: general fault detection
1762 | O/C Fault L1l Overcurrent time protection: fault detection phase L1
1763 | 0/C Fault L2 Overcurrent time protection: fault detectiomyphase L2
1764 | 0/C Fault L3 Overcurrent time protection: fault detéctiop phase L3
1765 | O/C Fault E Overcurrent time protection: earth fault,detection
1791 | O/C Gen.Trip Overcurrent time protection: trip gommand issued
1800 | I>> Fault Overcurrent time protectiongpick-up of 1> > stage
1801 | I>> Fault L1l Overcurrent time protection:\pick-ups6f |>> stage phase L1
1802 | I>> Fault L2 Overcurrent time protection: pick-tp of I>> stage phase L2
1803 | I>> Fault L3 Overcurrent time protection:‘pick-up of I>> stage phase L3
1804 | T-I>> expired | Overcurrent time proteetion: time T—I1>> expired
1805 | I>> Trip Overcurrent time protéction:gdrip by I>> stage issued
1810 | I> Fault Overcurrent time proteetion: pick-up of 1> stage (definite time)
1811 | I> Fault L1 Overcurrent timegprotection: pick-up of 1> stage (definite) phase L1
1812 | I> Fault L2 Overcurrent time’protection: pick-up of I> stage (definite) phase L2
1813 | I> Fault L3 Overcurrent time protection: pick-up of I> stage (definite) phase L3
1814 | T-I> expired Overcurrent time protection: time T—1> (definite time) expired
1815 | I> Trip Overcurrent time protection: trip by I> stage (definite time) issued
1820 | Ip Fault Overcurrenttime protection: pick-up of Ip stage (inverse time)
1821 | Ip Fault L1 Overcgurrent.time protection: pick-up of Ip stage (inverse) phase L1
1822 | Ip Fault L2 Overcufrent time protection: pick-up of Ip stage (inverse) phase L2
1823 | Ip Fault L3 Qvercurrent time protection: pick-up of Ip stage (inverse) phase L3
1824 | T-Ip expired Overcurrent time protection: time T—Ip (inverse time) expired
1825 | Ip Trip Owercurrent time protection: trip by Ip (inverse time) stage issued
1831 | IE>> Fault Overcurrent time protection: pick-up of IE>> stage
1832 | T-IE>> expifr Overcurrent time protection: time T—IE>> expired
1833 | IE>> Trip Overcurrent time protection: trip by IE>> stage issued
1834 | IE> Fault Overcurrent time protection: pick-up of IE> stage (definite time)
1835 | T-IE> gxpired | Overcurrent time protection: time T—IE> (definite time) expired
1836 | IE>, Trip Overcurrent time protection: trip by IE> stage (definite time) issued
1837 | LEp Faul¥® Overcurrent time protection: pick-up of IEp stage (inverse time)
1838 |4T-IEp expired | Overcurrent time protection: time T—IEp (inverse time) expired
1839 1N\IEp Tnip Overcurrent time protection: trip by IEp (inverse time) stage issued
1840 | Rush/Block L1 Phase L1 blocked by inrush stabilization
1841 | Rush Block L2 Phase L2 blocked by inrush stabilization
1842 | Rush Block L3 Phase L3 blocked by inrush stabilization
1843 | Rush Crossbl. Crossblock of inrush stabilization has operated
6901 | >IEF on Switch on intermittent earth fault protection
6902 | >IEF off Switch off intermittent earth fault protection
6903 | >IEF block Block intermittent earth fault protection

Table 5.3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description
6921 | IEF off Intermittent earth fault protection is switched off
6922 | IEF blocked Intermittent earth fault protection is blocked
6923 | IEF enabled Intermittent earth fault protection is active
6924 | IIE Fault det Intermittent earth fault protection pick-up
6925 | IIE stab.Flt. Intermittent earth fault protection prolonged pick-up
6927 | Intermitt.EF Intermittent earth fault detected (more than 2 pickups within Treset) ¢
6928 | IEF Tsum exp. Accumulated earth fault time expired
6929 | IEF Tres run. Reset time is running
6930 | IEF Trip Trip by intermittent earth fault protection
Table 5.3 Marshalling possibilities for signal relays and LEDs 0
Addr | 1st display line 2nd display line FNo arks
6200 | MARSHALLING | SIGNAL RELAYS He ddress block
6201 | SIGNAL RELAY 1 Gener. , i.e. pick-up of either
RELAY 1 0/C Gen.Fault 1761 f{ O/C time protection
6202 | SIGNAL RELAY 2
RELAY 2 I>> Fault L1
RELAY 2 I>> Fault L2
RELAY 2 I>> Fault L3 Pick-up of the high-set overcurrent stages
I>> in any phase or Ig>>
6203 | SIGNAL RELAY 3
RELAY 3 IE>> Fault
6204 | SIGNAL RELAY 4 Trip signal given from either protection func-
RELAY 4 Device i 511 | tion or CB test of the device
6205 | SIGNAL RELA Cannot be altered: Device operative; the NC
RELAY 5 Dev.o e 51| contact indicates "Device faulty”
Table 5.4 Preset annu i or signal relays

%
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5.5.4 Marshalling of the LED indicators — address block 63

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

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

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

With direct input of the function number it is not nec-
essary to input the leading zeros. To indicate wheth-

er the stored or unstored mode shall be effectivetthe
function number can be extended by a decimal
point followed by 0 or 1, whereby

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

.1 stored indication (memorized) corresponds to
"m” as above.

If the extension with .0 o1 isyomitted the display
shows first the function/designation in unstored
mode with "nm”. Pressithe2No” —key N to change to
stored mode "m”. /After ‘direct input other functions
can be selected by paging through the functions for-
wards with the "No%=key N or backwards with the
backspace key“R. The changed function then must
be re-confirmed, by the enter—key E.

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

e 3000 MmarsuEALL I Ng
JltED INDICATORS

The first marshallable LED is reached with the key 1:

f6301lLED i

Change over toithe selection level with F 1:

oo flALEDL 1
FailWuwsee > I n m

i

Moo20ceED 1

*Failure Isymm nm

foo3lLED 1
*not allocated

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

Allocations for LED 1,
Meaning: "Failure in measured quantities”

LED 1 has been preset for:
1st: Failure detected by measured current sum
monitor, FNo 162

LED 1 has been preset for:
2nd: Failure detected by measured current sym-
metry monitor, FNo 163

no further functions are preset for LED 1
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After input of all annunciation functions for LED 1, change-back to the marshalling level is carried out with F 1:

Me63o1mreD

1

The complete pre-settings for LED indicators are listed in Table 5.5.

Allocations for LED 1,
Meaning: "Failure in measured quantities”

9

C)O

L 4

Addr | 1st display line 2nd display line FNo Remar
6300 | MARSHALLING | LEDs Heading of the address
6301 | LED 1
LED 1 Failure 2 I nm| 162| Group annunci ofall disturbances in
LED 1 Failure Isymm nm 163| measured q iti
6302 | LED 2
LED 2 0/C Fault L1 m 1762
6303 | LED 3
LED 3 0/C Fault L2 m 1763
ult ction annunciations of the
6304 | LED 4 urrent time protection
LED 4 0/C Fault L3 m
6305 | LED 5
LED 5 0/C Fault E
6306 | LED 6 i1 1 Group annunciation of all disturbances in
LED 6 Failure 15V internal auxiliary voltages and trip relay cir-
LED 6 Failure 5V 144 cuits
LED 6 Failure 0V 145

Table 5.5 Preset LED indicatKK\

O
Q>®

L 4
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 2 trip relays which are designated
TRIP RELAY 1 and TRIP RELAY 2. Eachtrip relay can
be controlled by up to 10 logical commands. The trip
relays can be marshalled in the address block 64.
The block is reached by paging in blocks with {} | or
by directly addressing with DA, input of the address
number 6 4 0 0 and pressing the enter key E. The
selection procedure is carried out as described in
Section 5.5.1. Multiple commands are possible, i.e.
one logical command function can be given to sev-
eral trip relays (see also Section 5.5.1).

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

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

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

Important note:

If further protection funetions shall trip the same
breaker, the assigned command relay must be trig-
gered by the corrésponding command functions.

Tl 2000 MARSHALLING
JlrrzP RELAYS

The first trip relay is reached with the key 1:

F‘f6401l TRIP
*RELAY 1

Change over to the selection level with Fyt:

f001l TRIP
o/ c

RE L . 1

Gen . THIipP

*OOZ.TRIP RELAY 1
dllocated

Beginning of the block "Marshalling of the trip re-
lays?

Allocations for trip relay 1

Trip relay 1 has been preset for:
Trip signal given by the overcurrent time protection
(either stage), FNo 1791;

no further functions are preset for trip relay 1

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

C53000-G1176—-C101
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FNo Abbreviation Logical command function
1 | not allocated No function allocated
501 | Device FltDet General fault detection of the device
511 | Device Trip General trip command of the device
1181 | CB Test Trip Trip by internal circuit breaker test function
1455 | B/F Fault Initiation of internal breaker failure protection function
1471 | B/F Trip Trip by internal breaker failure protection function
1521 | O/L Trip Trip by thermal overload protection
1761 | O/C Gen.Fault General fault detection of overcurrent time protection
1791 | O/C Gen.Trip General trip by overcurrent time protection
1800 | I>> Fault Phase overcurrent time protection |>> stage picked up
1805 | I>> Trip Phase overcurrent time protection trip by I>> stage
1810 | I> Fault Phase overcurrent time protection |> stage (definite) picked up
1815 | I> Trip Phase overcurrent time protection trip by 1> stageydefinite time)
1820 | Ip Fault Phase overcurrent time protection Ip stage (inverse) picked up
1825 | Ip Trip Phase overcurrent time protection trip by Ipstage¥(inverse time)
1831 | IE>> Fault Earth overcurrent time protection IE>> stage pi¢ked up
1833 | IE>> Trip Earth overcurrent time protection trip by JE >%, stage
1834 | IE> Fault Earth overcurrent time protection IE> stagey(definite) picked up
1836 | IE> Trip Earth overcurrent time protectionrip, by (IE > stage (definite time)
1837 | IEp Fault Earth overcurrent time protection IEp stage (inverse) picked up
1839 | IEp Trip Earth overcurrent time protectionitriptby IEp stage (inverse time)
6927 | Intermitt.EF Intermittent earth fault detected (morethan 2 pickups within Treset)
6930 | IEF Trip Trip by intermittent earth faultprotection
Table 5.6 Command functions
Addr | 1st display line 2nd display ling FNo Remarks
6400 | MARSHALLING [ TRIP RELAYS Heading of the address block
6401 | TRIP RELAY 1 General trip command of any overcurrent
TRIP REL. 1| 0/C Gen{Trip 1791 | time protection function
6402 | TRIP RELAY" 2
TRIP REL. 2 | I>>fTrip 1805 | Trip command from any high-set stage
TRIP REL. 2 | IE>> Trip 1833
Table 5.7 Preset’command functions for trip relays
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6  Operating instructions

6.1  Safety precautions

A Warning

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

A Caution!

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

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec-
tion systems can be carried out via the intggrated
membrane keyboard and display panel lo€atedion
the front plate. All the necessary operatingyparame-
ters can be entered and all the information“¢éan be
read out from here. Operation is, additiohallyppossi-
ble via the interface socket by means of a personal
computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

The membrane keyboard andddisplay panel is exter-
nally arranged similar t@'agpocket calculator. Figure
6.1 illustrates thexfront.view.

A two-linedeachi16 character, liquid crystal display
presents the'information. Each character comprises
a 5 x 8 dot matrixXt Numbers, letters and a series of
special symbols can be displayed.

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

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

Numerical keys for the input of numerals:

0 |to| 9 | Digits 0 to@ féFnumerical input
. Decimal point
oo Infinity symbol
+/— Change of sign (input of negative
numbers)

Yes/No keys for text parameters:

JY Yes key: operator affirms the dis-
played question

No key: operator denies the dis-
N played question or rejects a sug-

gestion and requests for alterna-
tive

Keys for paging through the display:

* Paging forwards: the next ad-
dress is displayed

Paging backwards: the previous
+ address is displayed

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

is displayed

Block paging backwards: the be-

@ ginning of previous address

block is displayed

C53000-G1176—-C101
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Confirmation key:

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

Control and special keys:

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

Backspace erasure of incorrect
R entries

Function key; explained when
= used

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

DA

Messages/Signals: interrogation
M/S of annunciations of fault and gp-
erating data (refer Sectign 6.4)

The three keys 1 ;1 ; RESET which are,somewhat
separated from the rest of the Keys, can be ac-
cessed when the front cover is{closed. The arrows
have the same function as the“keys 'with identical
symbols in the main field afid gnable paging in for-
ward direction. Thus “all seiting values and event
data can be displayed with,the front cover closed.
Furthermore, stored LED indications on the front can
be erased via the RESET4key without opening the
front cover. During reset’operation all LEDs on the
front will be illuminated thus performing a LED test.
With this reset, additionally, the fault event indica-
tions in thetdisplay on the front panel of the device
are acknewledged; the display shows then the op-
erational values of the quiescent state. The display is
switcRed over to operating mode as soon as one of
thelkeys,DA, M/S, CW or { is pressed.

6.2.2 Operation with a personal com-
puter

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

All data can be read in from, or copied eAtoy magnet-
ic data carrier (floppy disc) (e.g. forsettings and con-
figuration). Additionally, all thesdata“ean be docu-
mented on a connected printer, s also possible, by
connecting a plotter, to pfint ouisfthe fault history
traces.

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. Note that the
operating interfaee in the front of the relay is not gal-
vanicallymisolated and that only adequate connec-
tion cables,are*applied (e.g. 7XV5100-2). Further
information about facilities on request.

6.2.3 Operational preconditions

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

— setting of functional parameters (thresholds,
functions),

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

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

— initiation of test procedures.

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

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

Two line display

(LCD) with 16 charac-

ters each

Additional keys,
can be accessed
when cover is
closed

Figure 6.1

\

Unit faulty indication
(red)

O

e

SIEMENS

O

Readiness indication

Betrieb/Service O

Stérung/Blocked O

Uberstromzeitschutz

Overcurrent protection
\.
o)
a6

)] -

(green) &

N

LED 1 to 6 (red) can
be marshalled; pre-
setting below

1O
20
3 0

» (O ‘ ;Sl: N "

t OEOEWW

RESET
LED

F—Nr.

]

25pole socket for con-

o
o i
o necting a personal
09
89 computer
] 8
] 8
L]
Q

On/off switch for

\
processor system

Factory presetting LEDs:

Measured values faulty

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

Internal supply voltage faulty

[o)JN¢ TN - So I\ I

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

6.3.1. Introduction

6.3.1.1 Parameterizing procedure

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

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

— Addresses without request for operator input

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

— Addresses which require numerical input

The display shows the four-digit address,4i.e.
block and sequence number (e.g. 1105 for block
11, sequence number 5). Behind the bar appears
the meaning of the required parameter, in the séc-
ond display line, the value of the parameter. When
the relay is delivered a value has been preset. In
the following sections, this value isghoewn. If this
value is to be retained, no other iAput is*heces-
sary. One can page forwards or backwards within
the block or to the next (or prévious)block. If the
value needs to be altered, it can be gverwritten us-
ing the numerical keys apdyif required, the deci-
mal point and/or change'sign (+/—) or, where ap-
propriate, infinity sign‘ée. The'permissible setting
range is given in‘the fellowing text, next to the as-
sociated box. Entefed values beyond this range
will be rejected. Thesétting steps correspond to
the last decimal place as shown in the setting box.
Inputs with more decimal places than permitted
will be truncated down to the permissible number.
The valuemust be confirmed with the entry key
E! The'display then confirms the accepted value.
The changed parameters are only saved after ter-
mination of parameterizing (refer below).

— Addresses which require text input

The display shows the four-digit address, i.e.
block and sequence number (exg. 1201 for block
12, sequence number 1). Behind the bar appears
the meaning of the required parameter, in the sec-
ond display line, the applicable text. When the
relay is delivered, a text hasybeen preset. In the
following sections, this text.is shown. If it is to be
retained, no other{input,is necessary. One can
page forwards or bagkwards within the block orto
the next (or prgvious) block. If the text needs to be
altered, pressthe "No” key N. The next alternative
text, also printedifn'the display boxes illustrated in
the fellowing, sections, then appears. If the alter-
native text isthot desired, the N key is pressed
again;, etcyThe alternative which is chosen, is
confirmed with the entry key E. The changed
parameters are only saved after termination of pa-
rameterizing (refer below).

For'each of the addresses, the possible parameters
and text are given in the following sections. If the
meaning of a parameter is not clear, it is usually best
to leave it at the factory setting. The arrows | or 1]
at the left hand side of the illustrated display boxes
indicate the method of moving from block to block or
within the block. Unused addresses are automati-
cally passed over.

If the parameter address is known, then direct ad-
dressing is possible. This is achieved by depressing
key DA followed by the four-digit address and sub-
sequently pressing the enter key E. After direct ad-
dressing, paging by means of keys { | and keys 1 |
is possible.

The setting procedure can be ended at any time by
the key combination FE, i.e. depressing the function
key Ffollowed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm
with the "Yes” —key Y that the new settings shall be-
come valid now. If you press the "No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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If one tries to leave the setting range for the function-
al parameter blocks (i.e. address blocks 10 to 39)
with keys 1{ |}, the display shows the question "END
OF CODEWORD OPERATION ?”. Press the "No”—
key N to continue parameterizing. If you press the
"Yes” —key J/Y instead, another question appears:
"SAVE NEW SETTINGS ?”. Now you can confirm
with J/Y or abort with N, as above.

After completion of the parameterizing process, the
changed parameters which so far have only been
stored in volatile memory, are then permanently
stored in EEPROMs. The display confirms "NEW
SETTINGS SAVED”. After pressing the key M/S fol-
lowed by RESET LED, the indications of the quies-
cent state appear in the display.

6.3.1.2 Selectable parameter sets

Up to 4 different sets of parameters can be selected
for the functional parameters, i.e. the addresses
above 1000 and below 4000. These parameter sets
can be switched over during operation, locally using
the operator panel or via the operating interface us¢
ing a personal computer, or also remotely using
binary inputs.

If this facility is not used then it is sufficientte setithe
parameters for the preselected set. The sest of this
section is of no importance. Otherwise, the/parame-
ter change-over facility must be configured as EXIST
under address 7885 (refer to Section 5.4.2). The first
parameter set is identified as set A, the,other sets are
B, C and D. Each of these sets is adjusted one after
the other.

If the switch-over facility i§'to be used, first set all pa-
rameters for the normal 'status of parameter set A.
Then switch over to parameter set B:

— Fist complete the, parameterizing procedure for
set A as described’in Section 6.3.1.1.

— Press key combination F 2, i.e. first the function
key F and then the number key 2. All following in-
puts then refer to parameter set B.

All parameter sets can be accessed in a similar man-
ner:

® Key combination F 1:
access to parameter@et A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
access'to parameter set C

® Key combination F 4:
access to parameter set D

Input of the codewerd is again necessary for the set-
ting of a new sgléeted"parameter set. Without input
of the codewerd, the’settings can only be read but
not modifiech

Sinceonly afew parameters will be different in most
applications; it is possible to copy previously stored
parameter sets into another parameter set.

It isyadditionally possible to select the original set-
tings, i.e. the settings preset on delivery, for a modi-
fied and stored parameter set. This is done by copy-
ing the "ORIG.SET” to the desired parameter set.

Itis finally still possible to define the active parameter
set, i.e. the parameter set which is valid for the func-
tions and threshold values of the unit. See Section
6.5.5 for more details.

The parameter sets are processed in address block
85. The most simple manner to come to this block is
using direct addressing:

— press direct address key DA,
— enter address, e.g. 8500,
— press enter key E.

The heading of the block for processing the parame-
ter sets then appears.

Itis possible to scroll through the individual address-
es using the 1 key. The copying facilities are summa-
rized in Table 6.1.

‘ﬁ 85000 PARAMETER
!} CHANGE-OVER

Beginning of the block "Parameter change-over”; pro-
cessing of parameter sets

C53000-G1176—-C101

73



7SJ511V3

Operating instructions

Addr. from ooy to
8510 ORIG.SET SET A
8511 ORIG.SET SET B
8512 ORIG.SET SET C
8513 ORIG.SET SET D
8514 SET A SET B
8515 SET A SET C
8516 SET A SET D
8517 SET B SET A
8518 SET B SET C
8519 SET B SET D
8520 SET C SET A
8521 SET C SET B
8522 SET C SET D
8523 SET D SET A
8524 SET D SET B
8525 SET D SET C

Table 6.1  Copying parameter sets

Following copying, only such parameters need be
set which are to be different from the source param-
eter set.

Parameterizing must be terminated for each param-
eter set as described in Section 6.3.1.1.

6.3.1.3 Setting of date and time

The date and time can be set ifthe realtime clock is
operative. Setting is carried out in' bleck 81 which is
reached by direct addressing DA¢48 100 E or by
paging with f} and |. Input of{the codeword is re-
quired to change the data:

Selection of the individual addresses is by further
scrolling using 1£] asishown below. Each modifica-
tion must béyxconfirmed with the enter key E.

The datérand time are entered with dots as separa-
tor signs since the keyboard does not have a colon
or slashi(for American date).

The,cloek is synchronized at the moment when the
enter'key E is pressed following input of the com-
pletegtime. The difference time facility (address
8104) enables exact setting of the time since the dif-
ference can be calculated prior to the input, and the
synchronization of the clock does not depend on the
moment when the enter key E is pressed.

e

81000 SETTING
REAL TIME CI% C¥%
19 9%

1
81020 Dy Ta
8108l TIME
g8 o400 D1 FPF . TIME

Beginning of the block "Setting the real time clock”
Continue with 1.

At first, the actual date and time are displayed.
Continue with 1.

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours, minutes, seconds, each
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.
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6.3.2 |Initial displays — address blocks 0 and 10

When the relay is switched on, firstly the address 0 and the type identification of the relay appears. All Siemens
relays have an MLFB (machine readable order number). When the device is operative and displays a quiescent
message, any desired address can be reached e.g. by pressing the direct address key DA followed bythe
address number.

Tom 7sa511 V3.**B
$7SJ511**********

The relay introduces itself by giving its type number,
the version of firmware with which it is equipped and
a hardware identifier. The second, display line shows
the complete ordering designations

After address 1000, the setting parameters begin. Further address possibilitiesfare,listed under "Annunci-
ations” and "Tests”.

Tl 10008

Commencement gf'setting parameter blocks
4} PARAMETERS

6.3.3 Power system data — address block 11

The relay requests basic data of the power system apd'the switchgear.

T 110 0m

4} Beginning of the block "Power system data”
POWERSYSTEM

D AT A

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

Ml 11050 1n
tla00 =a

PR, I™MA/RY

Address 1112 is set as
le/loh = ratio of the earth current CT
PN = Tatio of the phase current CT

With addresses 1112, _the‘deyvice is instructed as to
how the residual path ofiCurrent transformers is con-
nected. This information is'important for the monitor-
ing of measured values.

Two possibilities exist for the earth current path: Example:

— Connection of the earth current from the star point gE?nsr?]:tlijc:qegm:z:tsi?g:;gmer 4282;?2
of the current transformers (standard circuit ar-
rangement, see also Appendix B, Figure B.3): le/Iph = 4‘(5)%//15 — 0.750
Address 1112 is set as le/lph = 1.000
Address 1112 is set le/lph = 0.750

=hConnection of the earth current from a separate

earth current detection transformer (e.g. window
type current transformer, see also Appendix B,
Figure B.5).

The minimum trip command duration can be set un-
der address 1141. It is valid for all protection func-
tions of the relay which can lead to trip.
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Matching factor for earth current:

M 11120 1e/1pn or I _
1 for connection in c.t. starpoint;

fll1.000

(window-type) earth c.t. ratio
(phase) c.t. ratio
for connection to separate earth current

transformer
Smallest setting value: 0.001
Largest setting value: 20.000
* 11410 T-TRTIP Minimum trip command duration
+ Smallest setting value: 0.01,s
0 .15 s Largest setting value: 32,008

6.3.4 Settings for phase fault overcurrent time protection — address block 12

PROT.

‘ﬁ 12000 o/ c
&

PHASES

12010 0/cC
ON

PHASES

e

|OFF

Beginning gf'thetblock ”"Overcurrent time protection for
phase faults®

Switehing ON of the phase fault overcurrent time pro-
teetion

Switching OFF of the phase fault overcurrent time pro-
teetion

At first, the high-set overcurrent stage |>% is'set un-
deraddresses 120210 1206. This stagé.is often used
for current grading before high impedances, e.g.
transformers, motors or generators. This)stage is al-
ways a definite time stage, independent on which
characteristic is set for the |>_stageslifis set such that
it picks up on short-circuits int@'this impedance, e.g.
for transformers to 1,5%imes of the value

1 IN transf
UK transf INct

The effect of inrush currents is reduced in 7SJ511 by
numerical filters. Nevertheless, the inrush currents
contain alsg, increased fundamental wave compo-
nent. Thdsyit'may be advisable to set a short delay
time ewventfor the 1>> stage. Normally, 50 ms to
100 ms aresufficient.

Ifithevrelay is intended to operate with an external
auto-reclosure device, the |>> stage can be used
as a rapid tripping stage before auto-reclosure: As

long as the external auto-reclose device is ready for
reclosure, the |>> stage is valid without delay or
with short-time delay for the auto-reclosure se-
quence to be successful. After an unsuccessful
auto-reclosure or when the auto-reclose device is
not ready for operation, the | > > stage is blocked by
the external auto-reclosure device via a binary input.
The delayed overcurrent stage I> or Ip (see below)
remains effective and, for reasons of selectivity, will
clear the fault in accordance with the time grading
plan of the network. The pick-up value of the I>>
stage need not be different from the overcurrent
stage because it is the short tripping time of the > >
stage which is of interest in this case.

A further 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 of interest in this case, too. The |>> stage is use
for rapid tripping in case of a busbar fault, with only a
short safety time. The overcurrent stage is the back-
up for fault on an outgoing feeder.
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The set times are pure delay times which do not in-

high-set overcurrent stage 1> > is not used then set
clude the operating time of the protection. If the

the time T—I>> to co.

\%

A 12020 1
*2.00 I/ In

12030 7-1>>

S

i
o

f 12060 MEAS.REPET

Pick-up value of the high-set stage |>> for phase faults
Setting range:

0.05 t0 25.00 - Iy

Trip time delay of the high-set stage |>>
Setting range:
or oo (no trip with |>> for phasefaults)

0.00 s to 60.004

Measurement repetition:

With setting YES a further a.c. period is evaluated before
the protection picks up. This Js intended for difficult
measuring conditionsy

7SJ511 can be used as definite time overcurrent
protection or inverse time overcurrent protection.
This function mode has been selected during con-
figuration in Section 5.4.2 (address 7812). In this
block 12, only those parameters are available which
are associated with the function mode of the se-

lectedevercurrent time protection.

Forlinverse time, a choice can be made between
three tripping time characteristic defined in IEC
60255—-3. The characteristic for phase faults is se-
lected in address 1211.

A 12110 CHARACTERWN
flNorRMAL INVERSE

|VERY INVERSE

|EXTREMELY INVEREi

CHARWACWTER.

|USER

NORMAL INVERSE
VERY INVERSE
EXTREMELY INVERSe
USER CHARACTER.

For inverse time overcurrent protection only:
Characteristic of the overcurrent stage |> for phase faults,
can be

time lag acc. IEC 60255-3, type A
time lag acc. IEC 60255-3, type B
time lag acc. IEC 60255-3, type C
user defined characteristic; for

this, the table in address 2501
must be filled out

Addresses 1212yandiyi213 are relevant only in case
the definite time characteristic has been chosenun-
der address’7812 (CHARAC. PH = DEFINITE TIME).
The maximumdoad gurrent determines the setting of
the overcurrentistage 1>. Pick-up on overload must
be excluded since the unit operates in this mode as
short circuit protection with adequate short tripping
time and not'as overload protection. Therefore, the
overcurrent stage is set to 120 % for feeder lines,

and 150 % for transformers or motors referred to
maximum (over)load current.

The time delay T—1> depends on the grading plan
for the network.

If the overcurrent stage 1> is not used then set the
time T—I> 10 oo.

12120 1>
1 .00 I/ In

e

For definite time overcurrent protection only:

Pick-up value of the overcurrent stage 1> for phase faults
Setting range:

0.05 t0 25.00 - Iy
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A 12130 T-1>
tlo .50 s

For definite time overcurrent protection only:
Trip time delay for the overcurrent stage 1>

Setting range:
and co (no trip with I> for phase faults)

0.00 s to 60.00 s

Addresses 1214 and 1215 are relevant only in case
an inverse time characteristic has been chosen un-
der address 7812 (CHARAC. PH = INVERSE TIME,
refer Section 5.4.2). It must be considered that, ac-
cording to IEC 60255-3, the protection picks up

only when at least 1.1 times the set value is exceed-
ed.

If the overcurrent stage Ip is not uséd then set the
time T—Ip to co.

For inverse time overcurrent protection/only:

T 12140 1 p
@1.00 I/ In

A 12150 T-1Ip

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

0.10t0 4.00 - Iy

Time multiplier forghe inversetime overcurrent stage Ip
Setting range:
and O (trip after.the inherent operating time)
and co (no trip'with®ip.for phase faults)

0.05 s to 10.00 s

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 madé

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.

For inverse time overcurrent protection only:

12160 RMS FORMAT
FUNDAMENTAL

i

|TRUE RMS

The fundamental waves of the measured currents
are evaluated

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

Finally, address 1221 determipes,which stage is ef-
fective if the circuit breakerfis_manually closed. A
pre-requisite is, that'the manual close command for
the breaker is repéatedivia a binary input to the relay

so that it is informed about manual closing of the
breaker. INEFFECTIVE means that the stages oper-
ate according to the settings in addresses 1201 to
1215.

INNEFFECTTIVE

I>/lp
Ip stage (inverse time, address 1214) but

f 122 10MAN.CLOSE
tlz>>NvnxperaveD I>>
LS/ I p UNDELAYED

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

i.e. |>> stage (address 1202) but without
delay (address 1203)
i.e. |> stage (definite time, address 1212) or

without delay (address 1213 or 1215)

INEFFECTIVE, i.e. stages operate as parameterized
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6.3.5 Settings for earth fault overcurrent time protection — address block 15

Beginning of the block ”"Overcurrent time protection for
earth faults”

Switching ON of the earth fault overcurrent time pro-

Switching OFF of the earth fault overcurfent time pro-

1} 15000 0/c PROT.
@EARTH

A 15010 0/c EARTH _
* tection
O N

|OFF tection

At first, the high-set overcurrent stage lIg>> is set
under addresses 1502 to 1506, if used; if not used,
set T—IE>> (address1503) to co. For determination

of the setting values similar considerations are valid
as for the phase fadliystage 1>> (refer to Section
6.3.4).

15020 I E> >
0.50 I/ In

150 30
0.50

T -IE>?>

}
'
}
'

S

15060 MEAS Measu

N O

. REPET

e

|YES

Pick-up value of the high-set stage Ig> > for earth faults
Setting range:

0%05 to 25.00 - Iy

Trip time_delayiofthe high-set stage [g>>
Setting range:
or co (Rotripywith Ig>> for earth faults)

0.00 s to 60.00 s

rement repetition:

With'setting YES a further a.c. period is evaluated before
the/pratection picks up. This is intended for difficult
measuring conditions.

7SJ511 can be used as definite time /vercurrent
protection or inverse time overcurrent) protection.
Selection for earth faults is independent ‘afsthat for
phase faults. The function mode has been selected
during configuration in Sectioh, 5%:2" (address
7815). In this block 15, only those ‘parameters are
available which are assoegiatedywith the function

mode of the selected overcurrent time protection for
earth faults.

For inverse time, a choice can be made between
three tripping time characteristic defined in IEC
60255—-3. The characteristic for earth faults is se-
lected in address 1511.

For inverse time overcurrent protection only:

* 15110 o™®rCTER . ggﬁggtenstlc of the overcurrent stage Ig> for earth faults,
+ N O R M ANL INVERSE
NORMAL INVERSE time lag acc. IEC 60255-3, type A
|[VERF SiNVERSE VERY INVERSE time lag acc. IEC 602553, type B
|E XTREWETLY I NVER Ei EXTREMELY INVERSe time lag acc. IEC 60255-3, type C
|U S E R CHARACTER. USER CHARACTER. user defined characteristic; for

this, the table in address 2501
must be filled out

Addresses 1512 and 1513 are relevant only in case
the definite time characteristic has been chosenun-
der address 7815 (CHARAC. E = DEFINITE TIME).
The minimum earth fault current determines the set-
ting of the overcurrent stage lg>.

The time delay T—IE> depends on the grading plan
for the network which can be separate for earth
faults.

If the overcurrent stage Ig> is not used then set the
time T—IE> t0 co.
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A 15120 1E>
{o.zo I/In

f 15130 T-1IE>
to .50 =

For definite time overcurrent protection only:

Pick-up value of the overcurrent stage Ig> for earth faults
Setting range:

0.05 t0 25.00 - Iy

Trip time delay for the overcurrent stage lg>
Setting range:
and co (no trip with Ig> for earth faults)

0.00 s to 60.00 s

Addresses 1514 and 1515 are relevant only in case
an inverse time characteristic has been chosen un-
der address 7815 (CHARAC. E = INVERSE TIME,
Section 5.4.2). It must be considered that, accord-
ing to IEC 60255-3, the protection picks up only

when 1.1 times the set value is exceeded.

If the overcurrent stage Igp, isfnot'used then set the
time T—IEp to co.

For inverse time overcurrent pretection only:

T 15140 1 EpP
dlo.10 1/1n

) 15150 T-TEpP
tllo . 50

Pick-up value of the invgrsgitime overcurrent stage Igp for
earth faults
Setting range:

0.10't0 4.00 - Iy

Time multiplier,forghe inverse time overcurrent stage Igp
Setting range:
and O (trip after the'inherent operating time)
and oo (Re,tripawith Ig, for earth faults)

0.05 s to 10.00 s

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 wave of the measured cur-
rent is evaluated, or if the true r.m.s. value including
harmonics and d.c. component is calculated for
evaluation.

15160 RMS F 0RMAT
FUNDAMENTAL

i

|TRUE RMS

For inverse time overcurrent protection only:

The fundamental waves of the measured currents
are evaluated

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

Finally, address 1521 determines which stage is ef-
fective if 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

so that it is informed about manual closing of the
breaker. INEFFECTIVE means that the stages oper-
ate according to the settings in addresses 1501 to
1515.

15210 MAN
IE S>>

. CLOSE
UNDELAYETD

- —

I®%>/IEp UNDELAY.

INEFFECTTIVE

Overcurrent stage which is effective during manual
closing of the circuit breaker:
1E>>

i.e. I|g>> stage (address 1502) but without
delay (address 1503)

IE>/IEp i.e. |g> stage (definite time, address 1512)

or Igp stage (inverse time, address 1514)
but without delay (address 1513 or 1515)

INEFFECTIVE, i.e. stages operate as parameterized
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6.3.6 Settings for inrush stabilization — address block 20

Although the numericalfilters of the overcurrenttime
protection ensure that only the fundamental wave of
the measured currents are compared with the set
thresholds, malfunction might be caused by inrush
currents when transformer feeders, protected by
7SJ511, are switched in, since — dependent of the
size and construction of the transformer — a high
magnitude of fundamental wave may be found inthe
inrush current.

7SJ511 provides an integrated inrush blocking func-
tion. This can be switched effective under address
2001. It blocks the overcurrent stages |g)> or lg)p
(not |g)>> stages) as long as inrush current is de-
tected.

Inrush current detection is based on the evaluation
of the second harmonic content of the inrush cur-
rent. Aratio of logn/liny = 20 % has been preset by the
factory and can — as a rule — be retained without
change. The magnitude which is needed for stabiliz-
ing, however, can be parameterized in order to pro-

vide for a more sensitive setting (= lower value) in
exceptional cases under especially unfavourable
switch-in conditions (address 2002).

Inrush blocking operates individually for each phase
current. Thus, the protection is fully opgrative even
when the transformer is switched onto a single-
phase fault, whereby inrush €urrents may possibly
be present in one of the healthy phases. However, it
is also possible to activate a®eross-block” function
(address 2003). CROSSBLOEK = YES means that
not only the phase with(linfush current exhibiting
harmonic content jn exéess of the permissible value
is blocked but also‘the other phases and the earth
path are blocked (se.called "cross-block function”).

Blocking by the infush stabilization function can be
limited, to'a specific time T—RUSH (address 2004).
After thisytime tripping is released even when the
secondharmonic content exceeds the setting value.

1} 20000 INRUSH
4} STABILIZATTION

M 2001BRrRUSH

Beginning of the block “Inrush stabilization”

tlorF

|ON

f 20020 20 4d
flzo =

HARMON

P~ o

f 2003CROSSBLOCK

|YES

A 20040 T -RUSH
+1.50 s

Switching OFF of the inrush stabilization

Switching ON of the inrush stabilization

2nd harmonic content in a phase current which just initiates
blocking, in % of fundamental wave of the current
Setting range: 10 % to 45 %

Crossblock function:
NO harmonic stabilization operates for each individual
phase

YES harmonic stabilization of one phase blocks also
the other phases

Limitation time of blocking after pick-up when 2nd har-
monic content has exceeded limit value
Setting range: 0.10 s t0 60.00 s
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6.3.7 Setting a user specified current time characteristic — address block 25

Besides the standard characteristics for inverse time
overcurrent time protection which are integrated in
the relay (refer to Sections 6.3.4 and 6.3.5), one user
specified current time characteristic can be defined.
Up to 60 pairs of values of current and time can be
entered to the relay under address 2501. The relay
calculates intermediate values by linear interpola-
tion.

When one has reached the address block 25 (ad-
dress 2500), scrolling on with key 1 leads to address
2501 CHARACTERISTIC 1 (the first and only).

In order to enter the value pairs, one must switch
over to the table definition level with key combination
F 1, i.e. depressing the function key F followed by
the arrow key t. During this change-over (i.e. from
pressing the F key until pressing the 1 key) the bar
behind the address number is replaced by a "F”.
The display shows, in the upper line, the heading of
the value table, this time with a three digit index num-
ber 001 followed by the solid bar. In the second dis-
play line a pair of values can be input for each index
number.

An % at the beginning of the second display line indi-,
cates that the relay expects the first current value. Af-
ter input of this value it must be confirmed, by
pressing the key E! Then, the % appears in the
middle of the second display line where the firsttime
value is expected. Enter this value and confirm with
the enter key E. Corrections can be made using'the
backspace key R, as usual.

Page on with the arrow key 1 to the next valueypair. In
the first line the index number hasichanged to 002
for the second value pair. Proceedsas fogpthe first val-
ue pair. You can always page on with 1 to the next
value pair. With |, backwardsgpaging is possible to
the foregoing value pair, e.g. inofder to look it up or
to correct it.

The pairs of values.can’be eptered in any desired or-
der. The relay itself willsortthem. A value pair can be
marked as invalid by entering a 0 as the left (current)
value. Nevertheless, ensure that the values define
an unequivocal andrcontinuous curve.

Up to 60 pairs of values can be defined. It is per-
mitted to.énter, less pairs: In most cases, approxi-

mately 10 pairs of values are enough to define a suffi
ciently exact current time curve.

The current values are entered in multiple of setting
value (lp, Igp). The entered time values can be in-
fluenced by the time multipliers (T\p, Tgp) of the re-
spective protection functions.

You can leave the table definitiomlevel,by pressing
the key combination F 1 (i.e. depressihg the function
key F followed by the arrow key'h). The display
shows again the four digit address'number.

Note: The preset values praduce a residual depen-
dent characteristic as'shown in the following figure:

t[s] 10—

45— \
40 \

357 \
3.0
25 \

NEEEAN

AN
N

0.8 —

05 . .

4
Vgp —»
Residual dependent
fime: t=Te -[58-135- |n(|'—) [s]
E
t  tripping time ?
| earth fault current

lgp set earth current value
Tigp set time multiplier
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1} 25000 sPECIFIC
@ CHARACTERTISTICS

Page on with key 1 to address 2501.

Al 25018
CHARACTERISTTIC

Beginning of the block "User specified current tim
characteristics”

O

L 2
Definition of characteristic 1

N

O

Switch over to the table definition level with key combination F 1, in order to get ac@me first pair of values

with index number 001.

oo10 1 /1p - T
* *

i

. J AN J

' \'4
Space forl/lp SpaceforTins

Example before entry of the current value:

oo10 1 /1p - T
*

i

Example after entry of the current value

Mool 1/ 1p
tlr .00

Mool 1/ 1p

tlx1.00

Continue

Mooz2mz/1p - T
tx1. »o 5.6 7

Pair of values No 0014 forteurrent I/Ip and time T
permissible range
for current vaIue% .00 to 40.00

for time val 0.01 s 10 999.00 s

Pair@ No 001; for current I/lp and time T
S

current value: I/lp =1.00

elq.. Wi
er @ fter decimal point can be omitted)

firmation with E:

Pair of values No 001; for current I/Ip and time T

e.g. first current value: I/lp = 1.00
(zeroes after decimal point can be omitted)

Pair of values No 001; for current I/Ip and time T

e.g. first current value: I/lp =1.00
first time value: T =580s
(zeroes after decimal point can be omitted)

Pair of values No 002; for current I/Ip and time T

e.g. second currentvalue: I/lp =1.10
second time value: T =567s

ntry of all desired pairs of values return to the address level with Ft

25011
CHARACTERTISTTIUC

Definition of characteristic 1
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6.3.8 Settings for thermal overload protection — address block 27

The relay includes a thermal overload protection
function (refer to Section 4.4). This can operate only
whenitis configured to THERMAL OL = EXIST under
address 7827 during configuration of the device
functions (refer to Section 5.4.2).

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

The overcurrent time protection relay 7SJ511 in-
cludes an overload function with a thermal trip char-
acteristic which can be matched to the overload ca-
pacity of the protected object. This function is
usually not required for overhead lines as the current
carrying capacity of overhead lines is generally not
defined.

The overload protection function can be setto be in-
operative or to initiate tripping (including alarm) (ad*
dress 2701).

The rated current of the device is used as the base
current for the overload measurement. The sgtting
factor k is determined by the ratio of the contipuous;
ly permissible thermal current |4 to the rated€ur-
rent:

k — Imax
In

The permissible 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.

The heating-up time constant_t depeAds on the
cable data and the cable surroundings.4f the time
constant is not readily availablegit.cambe calculated
from the short-term overload (Capagcity of the cable.
Frequently, the 1 s current, ise. the maximum permis-
sible current for 1 s duration, istkknown or can be tak-
en from tables. The time constant can then be calcu-
lated according to th¢ follewing formula:

Setting value t [minj,=

1. permissible 1 s current ?
60, \ continously permissible current

If the short-term overload capacity is stated for a du-
ration.otherthan 1 s, then that short-term current is
insertediinto the above formula instead ofthe 1 s cur-
tent. Hoewever, the result is then multiplied with the
stated duration, i.e. in case of a 0.5 s current:

0.5 . permissible 0.5 s current ?
60 \continously permissible current

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

ﬁ 27000 T HERuM AL
@' OVERLGGAD

Beginning of block "Thermal overload protection”

PROT.
* 2.7 010 TEHERMAL oL Thermal overload protection can be set to
+ O 4 I be switched OFF or
OnNN be switched ON i.e. trip and alarms
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27020 R-FACTOR
1 .10

27030 T-CONSTANT

e

100.0 min

Setting range:

Setting value of k—factor = Inax/IN
Setting range: 0.10 to 4.00

Time constant t
1.0 t0 999.9 min

By setting a warning temperature rise (address
2704), an alarm can be output before the trip tem-
perature rise is reached, so that, for example, by
prompt load shedding tripping may be prevented.

Afurther current warning stage is available (address
2705). This can be set as a factor of the rated current
and should be equal or less than the continuously
admissible current. It can be used besides the tem-
perature warning stage or instead of that. When set-

ting ®warn/Brrip to 100 % thetemperature warning is
practically ineffective.

A choice can be miade whether the temperature rise
which is decisiveyforithe threshold stages, is the
maximum caleulatedhtemperature rise of the three
conductorsathe“mean value of the calculated tem-
perature fises of,the three conductors, or the tem-
peratute rise calculated from the maximum current
of the three,conductors (address 2706).

f 27040 6 WARN
oo =

f 27050 I WARN
1 .00 1/1n

M 27060 0/1 eALCUL
V|l max

® MEAN

® FROM I/MgA X

Thermal “warning stage, in %of trip temperature rise
®warn/®trip
Setting range:

50 % to 100 %

Current warning stage; set as a multiple of Iy
Setting range:

0.10 - Iy t0 4.00 - Iy

Calculation method decisive for thermal stages

MAXimum of the temperature rises of the three conduc-
tors

MEAN value of the temperature rises of the three con-
ductors

temperature rise calculated FROM the MAXimum con-
ductor current
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6.3.9 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective
relay are described in Section 4.9.4. They partly
monitor the relay itself, partly the steady-state mea-
sured values of the transformer circuits.

The sensitivity of the measured values monitoring
can be changed in block 29. The factory settings are
sufficient in most cases. If particularly high opera-
tional asymmetries of the currents are expected, or

if, during operation, one or more monitoring func-
tions react sporadically, then sensitivity shouldsbe
reduced.

NOTE: Prerequisite for correct function of the mea-
sured value monitors is the proper setting of the,gen-
eral power system data (Section 6.3.3), especially
the parameter concerning the earth curfent match-
ing factor (address 1112).

ﬁ 29000 MEAS.VALUE
IlsupeErRVISION

A 29030 sy Ithres
fllo .50 1/1n

A 29040 SYM.Fact
fllr o.50

A 29050 su Ithres
fllo. 120 1/1n

M| 29060 suM.Fact .1
Yllo. 10

Beginning of block
"Measured value supervision”

Current thresholdyabeyve which the symmetry moni-
toring is efféctive (refer'Figure 4.8)
Smallest setting, value:

Largest setting value:

0.10 - Iy
1.00 - Iy

Symmetryafactor for the current symmetry = slope of
the, symmetry characteristic (see Figure 4.8)
Smallest'setting value: 0.10

Largest setting value: 0.95

Current threshold above which the summation moni-
toring (refer Figure 4.7) reacts (absolute content, re-
ferred to Iy only)
Smallest setting value:
Largest setting value:

0.05 - Iy
2.00 - Iy

Relative content (referred to the maximum conductor
current) for operation of the current summation mon-
itoring (refer Figure 4.7)
Smallest setting value:
Largest setting value:

0.00
0.95
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6.3.10 Settings for the intermittent earth fault protection — address block 33

Depending on the model ordered (refer to Section
2.3 Ordering data), the overcurrent time relay
7SJ511 contains a protection function for intermit-
tent earth faults. This sub-section is valid only for
models 7SJ511x—xkxkx—2%. For other models it
can be passed over.

The intermittent earth fault protection can operate
only when it is configured to EXIST under address
7833 during configuration of the device functions
(refer to Section 5.4.2).

This protection can be switched OFF or ON under
address 3301.

The pick-up value (r.m.s.) is set under address 3302
lie>. It may be set rather sensitive when it shall re-
spond to very short earth fault occurrences, since

pick-up is very fast with high excess of earth current.

The earth fault detection can be prolonged bysthe
pick-up prolongation time T—det.ext. \in address
33083. Please refer to Section 4.5 for more‘détails.

The accumulated sum of the (prolonged) pick-up
times which leads to trip, is set,in address 3304 T—
sum det. The reset time is set under address 3305;
after this time the protection function is reset to its
quiescent state when nogrenewed pick-up has oc-
curred.

Finally, address 3306 determines, how many times
the intermittent earth fault protection must have
picked up so thattan intermittent earth fault should
be assumed.

ﬁ 33000 INTERMITT.
IlearTeFravuLT PROT.
) 33010 INTERM.ETF
*OFF

O N
A 33020 I ie>
IR I/
Al 33030 T ddeft.ext
Yllo.1 s
* 3 40 T -sum det
E 0
* 050 T-reset
*3 s
M| 33060 Nos.det
E

Beginning ofithe block ”"Intermittent earth fault protec-
tion®

Auto-reclose function is

OFF switched off

ON switched on

Pick-up value for earth fault current

Smallest setting value: 0.05 - Iy
Largest setting value: 25.00 - Iy
Prolongation time for pick-up

Smallest setting value: 0.00 s
Largest setting value: 10.00 s
Accumulated time sum for trip

Smallest setting value: 0.00 s
Largest setting value: 100.00 s

Reset time when no renewed earth fault is detected
Smallest setting value: 1s
Largest setting value: 600 s

Number of pick-ups for detection of an intermittent
earth fault

Smallest setting value:
Largest setting value:

2
10
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6.3.11 Settings for circuit breaker failure protection — address block 39

7SJ511 includes a breaker failure protection with in-
tegrated current monitor. Setting is common for all
three poles. The current threshold is set at least
10 % below the smallest expected fault current (in-
cluding earth faults).

On the other hand, the current threshold should not

be set more sensitive than necessary to avoid ex-
tended resetting times on transient phenomena of

Fault inception

Fault clearance time normal

Prot.rel.

oper.time CB clearance time

reset
1> B/F

the current transformers after interruption of high
short-circuit currents.

Thetime delay is determined from the maximumitrip-
ping time of the circuit breaker, the reset time of the
current detectors plus a safety margin.

The sequence is shown in Figure 6.2s

Safety
margin

Start breaker
failure protection

Delay time T—B/F

of breaker failure protection

CB'¢learance time
(adjacent CBs)

Total fault clearance time with braker'failure

Figure 6.2

Time sequence for normal clearance of a fault,/ahd with circuit breaker failure

ool BREAKER
LURE PROTELC .

o110 B/ F P R.O T

TERAMNDSDSTART

TERW . START

.
w
O

120 T -8B/ F
{0.25 s

Beginning fo the block ”Circuit breaker failure protec-
tion”

Switching OFF of the circuit breaker failure protection

Switching ON of the circuit breaker failure protection,
start by internal overcurrent protection

Switching ON of the circuit breaker failure protection,
start by external protection, via binary input

Switching ON of the circuit breaker failure protection,
start by internal overcurrent protection or by external
protection, via binary input

Pick-up value of the current threshold of the circuit
breaker failure protection
Setting range: 0.10t0 4.00 - Iy

Trip delay time of the circuit breaker failure protection
Setting range: 0.06 s t0 60.00 s
and oo (no trip)

88

C53000-G1176—-C101



7SJ511 v3

Operating instructions

6.4 Annunciations

6.4.1 Introduction

After a network fault, annunciations and messages
provide a survey of important fault data and the func-
tion of the relay, and serve for checking sequences
of functional steps during testing and commission-
ing. Further, they provide information about the con-
dition of measured data and the relay itself during
normal operation.

To read out recorded annunciations, no codeword
input is necessary.

The annunciations generated in the relay are pres-
ented in various ways:

— LED indications in the front plate of the relay (Fig-
ure 6.1),

— Binary outputs (output relays) via the connections
of the relay,

— Indications in the display on the front plate or on
the screen of a personal computer, via the operat4
ing interface,

— Transmission via the serial system interface to'lo-
cal or remote control facilities (optional)

Most of these annunciations can be fregly allocated
to the LEDs and binary outputs (seg,Segtion 5.5).
Also, within specific limitations, group and multiple
indications can be formed.

To call up annunciations oy, the‘eperator panel, the
following possibilities exist:

— Block paging with the keys 4} forwards or || back-
wards up to address 5000,

— Direct selegtion with address code, using key DA,
address#5 0 0’0 and execute with key E,

— Press key M/S (M stands for "messages?, S for
”signals”); then the address 5000 appears auto-
matically as the beginning of the annunciation
blocks.

For configuration of the transfer of annunciations via
the serial interfaces, the necessary data had been
entered in address block 72)(see Section 5.3.3).
Block 51 Operational§annunciations; these are
messages which can appear during the
opefation of the relay: information about
condition “of relay functions, measure-
fment data etc.

Block52,, Event annunciations for the last fault;
pick-up, trip, expired times, or similar. As
defined, a network fault begins with pick-
up of any fault detector and ends after
drop-off of the last protection function.

Block 53 Event annunciations for the previous net-
work fault, as block 52.

Block 54 Event annunciations for the last but two
network fault, as block 52.

Block 56 Annunciations for CB operation statis-
tics, that is counters for tripping com-
mands, together with accumulated short
circuit currents of the breaker.

Block 57 Indication of operational measured val-
ues.

Block 59 Indication of measured values of the ther-
mal overload protection.

4ls o0 on
JlA\N NUNCIATIONS

Commencement of "annunciation blocks”

A'comprehensive list of the possible annunciations and output functions with the associated function number
FNo is given in Appendix C. It is also indicated to which device each annunciation can be routed.
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6.4.2 Operational annunciations — address block 51

Operational and status annunciations contain infor- After selection of the address 5100 (by direct selec:
mation which the unit provides during operation and tion with DA 5100 E and/or paging with | orr|
about the operation. They begin at address 5100. and further scrolling 1 or |) the operational annunci-
Important events and status changes are chrono- ations appear. The boxes below show all available
logically listed, starting with the most recent mes- operational annunciations. In each specific case, pf
sage. Time information is shown in hours and min- course, only the associated annunciations appgarin
utes. Up to 50 operational indications can be stored. the display.

If more occur, the oldest are erased in sequence. Next to the boxes below, the abbreviated/forms are

explained. It is indicated whether“an event is an-
nounced on occurrence (C =/£Coming”) or a status
is announced "Coming” and *Going” (C/G).

The first listed message is, ‘as_example, assigned
with date and time in thefirst line; the second line
shows the beginning offa,condition with the charac-
ter C to indicate thatthis condition occurred at the

Faults in the network are only indicated as "System
F1lt” together with the sequence number of the
fault. Detailed information about the history of the
faultis contained in blocks ”Fault annunciations”; re-
fer Section 6.4.3.

The input of the codeword is not required. displayed time.
ﬁ 51000 OPERATIONAL Beginning of tbe bleck¥Operational
annunciations
{LANNUNCIATIONS
1st line._ Date and time of the event or status
*02.05.96 12 :18 change
+ B/ F of f : C

2ndline®Annunciation text, in the example Coming

If the real time clock is not available the date is rgplaced by xx.xx.xx, the time is given as relative time from the
last re-start of the processor system.

Direct response from binary inputs:

>Start FltRew Fault recording started via binary input (C)

SAnnunecae L1 User defined annunciation No 1 received via binary
input (C/G)

SsAnnudcd 3 User defined annunciation No 2 received via binary
input (C/G)

SAnnunchhh 3 User defined annunciation No 3 received via binary
input (C/G)

>SAnnund . 4 User defined annunciation No 4 received via binary
input (C/G)

>oY™) block Block thermal overload protection via binary input
(C/G)

>%>> block Block I1>> stage of phase overcurrent protection from

an external device (C/G)

>T> block Block I> stage of definite time phase overcurrent pro-
tection from an external device (C/G)
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>Ip block Block Iy, stage of inverse time phase overcurrent pr
tection from an external device (C/G)

SIE>> block Block lg>> stage of earth overcurrent protecti
an external device (C/G)
STE> bl Kk Block Ig> stage of definite time earth overcx@yro-

tection from an external device (C/G)

Block Ig, stage of inverse time earth overcurrent pro-
> IE block Ep g p
P tection from an external device (C/G ‘
>IEF Dblock Block intermittent earth fault prot n)(C/G)

Y

General operational annunciations of the protection device: 0

Dev.operative Deviceoperat§

Initial start Initial sta

cessor system (C)

LED reset Store ications reset (C)
Param.running P%tesarebeingset(C/G)

Param. Set A @eter set A is active (C/G)

Param. Set B Parameter set B is active (C/G)

Param. Set C Parameter set C is active (C/G)

Param. Set Parameter set D is active (C/G)

System F1 {\rl]zt\?;ourllt( asl}]/f]tl;ar:rclifaa;ilé)lIt1 éC/G), detailed information in
Manual CQ Manual close command registered (impulse) (C)
CB 1n Circuit breaker test is in progress (C/G)

F1lt R e DatbDel Fault recording data deleted (C)

Flt. c.viaBI Fault recording triggered via binary input (C)
Fltg oRec.v iakB Fault recording triggered via the front keyboard (C)

Fault recording triggered via operating (PC) interface
©)
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Annunciations of monitoring functions:

Wrong SW-vers

Wrong dev. ID
Annunc lost
Annu P C lost

L SA disrupted

¢
F re 2T
i lure Isymm

Software version of the device is wrong (C)

Device identification number is wrong (C)

Annunciations lost (buffer overflow) (C) ¢

Annunciations for operating (PC) intN%(C)
Operational annunciations im@

Fault annunciations invalid (C

Buffer for operation statisticsyinvalid (C/G)

Buffer for stored Si id (C/G)
VDEW staK 0-5-103) invalid (C/G)

Chec or detected (C/G)

- error detected for parameter set A:
peration possible with this set (C/G)

Check-sum error detected for parameter set B:
operation possible with this set (C/G)

heck-sum error detected for parameter set C:
no operation possible with this set (C/G)

Check-sum error detected for parameter set D:
no operation possible with this set (C/G)

Failure in internal supply voltage 15 V (C/G))
Failure in internal supply voltage 5 V (C/G))
Failure in offset voltage 0 V (C/G)

Failure detected in input/output p.c.b. (C/G)

LSA-link disrupted (system interface) (C/G)

Failure detected by current plausibility monitor I
(C/G)

Failure detected by current symmetry monitor (C/G)

C)O
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Operational annunciation of overcurrent time protection:

Phase overcurrent time protection is switched off
(C/G)

Block |>> stage of phase overcurrent protectionfrom
an external device (C/G)

Block |1> stage of definite time phase overcurrent pro-
tection from an external device (C/G)

Block I, stage of inverse time phase overcurrent pro-
tection from an external deviee (C/@)

Earth overcurrent time protectiontis switched off (C/G)

Block Ig>> stage of earth, overcurrent protection from
an external device (C/G)

Block Ig> stage of definitestime earth overcurrent pro-
tection from an externalidevice (C/G)

Block Igp stagegofiinvegse time earth overcurrent pro-
tection from an extermal device (C/G)

Operational annunciations of thermal overload protéction:

0O/ L of f

>0/ L block
0O/ L Warn I
0O/ L Warn (S}

Thermal overload protection is switched off (C/G)
Block thermal overload protection via binary input
(C/G)

Thermal overload protection: current warning stage
(C/G)

Thermal overload protection: thermal warning stage
(C/G)

Operational annunciations of intermittent earth fault protection:

>IETF

bil®o ¢ k

IEF

byl oc ked

Block intermittent earth fault protection (C/G)
Intermittent earth fault protection is switched off (C/G)

Intermittent earth fault protection is blocked (C/G)

Operational annunciations of circuit breaker failure protection:

B/ F

of £

Circuit breaker failure protection is switched off (C/G)
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Operational annunciations from the circuit breaker test function:

CB 1in Test Circuit breaker test in progress (C/G) O
CB Test 3p '(I'(r;;o three-pole by internal circuit breaker test func@
L 4

Further messages: \%
Table overflow If more messages have been rec last valid
message is Table overflow.
Q’d}

If not all memory places are last message is

End of table. Q

End o f table
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6.4.3 Fault annunciations — address blocks 52 to 54

The annunciations which occurred during the last
three network faults can be read off on the front pan-
el or via the operating interface. The indications are
recorded in the sequence from the youngest to the
oldest under addresses 5200, 5300 and 5400. When
a further fault occurs, the data relating to the oldest
are erased. Each fault data buffer can contain up to
80 annunciations.

Input of the codeword is not required.

To call up the last fault data, one goes to address
5200 either by direct address DA 5200 E or by
paging with the keys { or ||. Withthe keys 1 or | one
can page the individual annunciations forwards or
backwards. Each annunciation is assigned with a
sequence item number.

For these purposes, the term "system fault” gheans
the period from short circuit inception up'to final
clearance. Within one system fault, sgVeral*fault
events can have occurred, i.e. from pick-up of any
protection function until drop-off of the last piek-up of
a protection function.

If the device is not equipped with the real time clock
the date is replaced by »k.xxFxgthe time is given as
relative time related on thefitst piek*up of any protec-
tion function

In the following clarifigation,all the available fault an-
nunciations are indicated, In the case of a specific
fault, of course, onlyathé associated annunciations
appear in the display, At first, an example is given for
a system fault,"and explained.

ﬁ 52000 LASsT
@ FAULT

f001lo
*System Flt

N
o
w
(\e]

Moo 2n
*Fault 9 : C

607

=
N
=
(6]
=
w
o]

Moosn
*Faul

+ o
H B
0]
=
Q

etc.

Beginning of the block ”Fault annunciations of the last
systemfault™

undenitem 1, the date of the system fault is indicated, in
thetsecond line the consecutive number of the system
fault

under item 2, the time of the beginning of the fault is giv-
en; time resolution is 1 ms

The following items indicate all fault annunciations
which have occurred from fault detection until drop-off
of the device, in chronological sequence. These annun-
ciations are tagged with the relative time in milliseconds,
starting with the fault detection.
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General fault annunciations of the device:

System FI1t System fault with consecutive number
Fault Beginning of fault
Flt.Buff.Over Fault annunciations lost (buffer overflow)
IL1/In-= Interrupted fault current of phase L1
IL2/In-= Interrupted fault current of phase L2
IL3/In-= Interrupted fault current of phase L3
Dev. Drop-off Drop-off of the device, general

Fault annunciations of overcurrent time protection:

Fault L 1 ﬁlult detection overcurrent time protection, phase

Fault L 1EF ﬁlult getection overcurrent time protection, phase

Fault L 2 Egult détection overcurrent time protection, phase

Fault L 2 F Fault detection overcurrent time protection, phase
L2/— E

Fault L 1 2 Fault detection overcurrent time protection, phases
4, - L2

Fault L12E Fault detection overcurrent time protection, phases
L1-12-E

Fault L 3 Egult detection overcurrent time protection, phase

Fault L 3E Fault detection overcurrent time protection, phase
L3 -E

Fault L 13 Fault detection overcurrent time protection, phases
L1 - L3

Fault b 1 34E Fault detection overcurrent time protection, phases
L1 -L3-E

Fault W2 3 Fault detection overcurrent time protection, phases
L2 - L3

Fault N2 3 E Fault detection overcurrent time protection, phase
L2 -L3-E

Fault L1123 Fault detection overcurrent time protection, phases
L1 -L2-13

F a @™t L123E Fault detection overcurrent time protection, phases
L1 -L2-L3-E

E,au 1 t E Fault detection overcurrent time protection, earth fault

I>> Fault Fault detection in an I>> phase current stage
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S

b

1

ip

Delay time of I>> phase current stage expired
Fault detection in an 1> phase current stage (definite
time)

Delay time of I> phase current stage (definite timg)
expired

Fault detection in an I, phase current stage (inverse
time)

Delay time of I, phase current stage (inverse time)
expired

Fault detection in I[g>> earth.current stage

Delay time of Ilg>> earth'eurrent stage expired

Fault detection in Ig>, earthdCurrent stage (definite
time)

Delay time of Ig=yearth, current stage (definite time)
expired

Fault deteetion invlg,, earth current stage (inverse
time)

Delay, time of'fg,, earth current stage (inverse time)
expired

Bloek of phase L1 by inrush stabilization
Block of phase L2 by inrush stabilization
Block of phase L3 by inrush stabilization

Crossblock function has operated

General trip command of overcurrent time protection

Fault annunciation ofsthermal overload protection:

0/ L T i p

Trip by thermal overload protection

Fault annunciations of intermittent earth fault protection:

INI E Fault de t .
IT' ntermitt.ETF
I ETF T s um e X p .

Pick-up on earth fault

Intermittent earth fault detected (more than the set
number of pick-ups); this annunciations locks further
pick—up annunciations for earth faults

Accumulated earth fault time expired
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IEF Tres run. Reset time is running
Nos .ITIES= Number of earth faults (with value)
Iie/ In-= Maximum earth fault current (rm.s.) (with value) O
IEF Trip Trip by intermittent earth fault protection
L 4

N

Fault annunciations of circuit breaker failure protection:
B/F Start Start on fault of circuit breaker '%ection

B/F Trip Trip by circuit breaker fail@

Further messages:

Table empty means thatfio event has been recorded
Table overflow means t&mer fault data have occurred, however,

memQoryi
e vent has occurred during read-out: page
ith4¥or |; the display shows the first annunci-

@ in the actualized order
End of table f not all memory places are used the last message is
of table.

O

The data of the second to last syste m be found under address 5300. The available annunciations are
the same as for the last fault.

Table supercededl

ﬁ 53000 2nd Q AST Beginning of the block "Fault annunciations of
!} FAULT the second to last system fault”

tc.

The data of the thirc‘to last system fault can be found under address 5400. The available annunciations are the
same as fothe last fault.

ﬁ 3 rd T O LAST Beginning of the block "Fault annunciations of
4} UL T the third to last system fault”

etc.
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6.4.4 Circuit breaker operation statistics — address block 56

The number of trip commands initiated by 7SJ511 is
counted. Additionally, the interrupted currents are
stated for each individual circuit breaker pole and
given under the fault annunciations (refer Section
6.4.3) following each trip command. These currents
are accumulated and stored. Counter status and
stores are secured against auxiliary voltage failure
and can be read off under address 5600. The ad-

dress can be reached by direct addressing DA
56 0 0 E or by paging with the keys {} or{pruntikad-
dress 5600 is reached. The counters can be ‘called
up using the key 1 for forwards paging or J¥of back-
wards paging.

Entry of the codeword is not reguired for read-off of
counter states.

ﬁ 56000 cCcB OPERAT.
4]/'STATISTICS

5604 0B TRIP No =
2 3

i

Page on with key 1 to get further counter states

f56o7l21L1/1n
tl140.5

f5608l21L2/1n =
tl1 a5 .09

6090 X I L3/ In™w=

i

6
fl12.73

f5611ILAST IL2/In

Vllo . sfs

f5612ILAST IL3/In
Vlo . 8%

The.maximum values of the counters are:

Beginning of the block "Cireuijt breaker operation
statistics”

Number of trip commands for circuit breaker, e.g. 23;
maximum 65535

Aceumulaied interrupted currents for CB pole L1, e.g.
140:5 Iy

Accumulated interrupted currents for CB pole L2, e.g.
145.9 Iy

Accumulated interrupted currents for CB pole L3, e.g.
95.3 Iy

Interrupted currents of the last fault for CB pole L1,
e.g. 12.7 ly; maximum 655.35 Iy

Interrupted currents of the last fault for CB pole L2,
e.g. 0.84 Iy

Interrupted currents of the last fault for CB pole L3,
e.g. 0.86 Iy

— Trip No 9 digits
= 3IL1/In, ZIL2/In, ZIL3/In 7 digits plus 1 decimal digit
—"LAST IL1/In, LAST IL2[In, LAST IL3/In 7 digits plus 1 decimal digit

The counters can be reset to 0 in block 82 (see Section 6.5.2).
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6.4.5 Read-out of operational measured values — address blocks 57 and 59

The steady state rms operating values can be read
out at any time under the address 5700. The ad-
dress can be called—up directlyusing DA5700 E
or by paging with § or |. The individual measured
values can be found by further paging with 1 or .
Entry of the codeword is not necessary. The values
will be updated in approximately 5 seconds inter-
vals.

The data are displayed in absolute primary values
and in percent of the rated device values. To ensure
correct primary values, the rated data must have
been entered to the device under address block™
as described in Section 6.3.3.

Inthe following example, some example values have
been inserted. In practice the actual valties appear.

ﬁ 57000 OPERATIONAL
{L MEASURED VALUES

Beginning of the block "Operational'measured
values”

Use 1 key to move to the next address with the next measured yalue.

M{s 7010 MEAS . VALUE

Page on with,the fykey to read off the next address
with the pext measured value, or page back with |.

Vo111 = 76.5
One dddress'is available for each measured value.
The valdes can be reached also by direct addressing
using key’DA followed by the address number and
exécute with E.

A 7020 MEAS .VALUE

flzo21s71 = 8so0.38
The percentage is referred to rated relay current

M{s 7030 MEAS . VaALGE

flzos3srs1 = 78.4%

A 7040 MEAS ALUE

Hlzers1 =SNaas

* 7130 MEAS .VALUE The primary values (addresses 5710 to 5713) are based

~ on the primary rated values as parameterized under ad-

flzz: = 306 a dress 1105 (refer to Section 6.3.3).

}5714IMEAS.VALUE

+ IT®)2 = 323 A
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f5715IMEAs.VALUE
flzzs = 315 a
57160 MEAS.VALUE

IE = 5 A

e

O

The correct matching factor according to ad@
1112 (Section 6.3.3) is a precondition for correct cal-
culation of the primary earth current (address 5713)

The calculated temperature rise for the overload
protection can be read out in address block 59. The
address can be called up directly using DA 5900
E or by paging with {} or ||. The individual measured
values can be found by further paging with 1 or |.
Entry of the codeword is not necessary.

4
The values are available a as the thermal over-
load protection is configu s THERMAL OL = EX-
IST (address 7827).an itched on (address 2701).
Page on with th read off the next address

with the next mea d value, or page back with |.

} 59 01Q@ MEAS VALUTE The temperature rises of the individual

. _ o ph presented if the measuring method ©
f|l@/@trip n1=- 49 FR as been selected (address 2706)
M{soo20MEAS .VALUE @
*@/@trip L2= 514 él’
f59o3lMEAs.VA%
+ ®/0trip L 3o W51 %
* 59040 ME A LUE The percentage is referred to the trip temperature rise

according to the measurement method as selected in

1@/ crip S Jsa s address 2706

&
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6.5 Operational control facilities

During operation of the protection relay it may be de-
sired tointervene in functions or annunciations man-
ually or from system criteria. 7SJ511 comprises faci-
lities, e.g. to re-adjust the real time clock, to erase
stored informations and event counters, to switch on
or off partial functions under specific conditions, or
to change over preselected sets of function parame-
ters.

The functions can be controlled from the operating
panel on the front of the device, via the operating in-
terface in the front as well as via 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 to Section 5.5.2 Marshalling
of the binary inputs).

The control facilities from the operating pad Begin
with address block 8000. This address is reached

— by block paging with the keys%}, forwards or |
backwards up to address 8000;,0r

— by direct selection with address’code, using key
DA, address 8 0 0 0 4and execute with key E.

ﬁ 80000 DEVICE
@' CONTROL

6.5.1

The date and time can be adjusted at any time dur-
ing operation as long as the real time clock is opera-
tive. Setting is carried out in block 81 which is
reached by direct addressing DA 8 100 E orby.
paging with § and |. Input of the codeword ismre-
quired to change the data.

Beginning of the block“Device control”

Adjusting and synchronizing the real timeclock — address block 81

Selection of the individual addresses is by further
scrolling using t | as shown below. Each modifica-
tion must be confirmed with the enter key E.

Te1o00l sETTING
JlreEar TIiME crL@cK
blo 1996

2 0

bls 10204 aTE

'

b[s 1 0%l TIME

'

Mi81040 DIFF. TIME
}

Beginning of the block "Setting the real time clock”.
Continue with 1.

At first, the actual date and time are displayed.
Continue with 1.

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours, minutes, seconds, each
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.

102
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6.5.2 Erasing stored annunciations and counters — address block 82

The statistical indications (Section 6.4.4, address
5600) are stored in EEPROMSs in 7SJ511. They are
not therefore erased if the auxiliary power supply
fails. Additionally, annunciations and the status of
the LED memories are stored in NV—-RAMs and thus
saved provided the back-up battery is installed.
These stores can be cleared in block 82. Block 82 is
called up by paging with the keys 1 or || or directly by
keyinginthe code DA 8 2 0 0 E. With the exception

of resetting the LED indications (address 8201), co-
deword entry is necessary to erase the stored'items.
Reset is separate for the different groups of ¢ount-
ers, memories and annunciations. One reaehes the
individual items by paging t |. Erasure requires
confirmation with the key J/Y. The display then con-
firms the erasure. If erasure is;not required, press
key N or simply page on,

Beginning of block "Reset”

Requestwhether the LED memories should be reset

Request whether the operational annunciation buffer
stere should be erased

Request whether the fault annunciation buffer and
fault recording stores should be erased

Request whether the CB operation counters should
be set to zero

Request whether the total of switched short-circuit
currents should be set to zero

During erasure of the stores (which may take some time) the display shows TASKIN PROGRESS. After erasure

the relay acknowledges erasure, e.g.

892 020 RESET
SUCCESSFUL
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6.5.3 Off/On control of part functions of the device

During operation of overcurrent time protection
7SJ511 it may be desired to control the relay manu-
ally or from system criteria, temporarily to switch off
partial functions of the relay or to switchthem on only
under specific conditions. Examples may be the
switching off the circuit breaker failure protection
function during maintenance or repair of the circuit
breaker.

7SJ511 allows partial functions to be switched on or
off via binary inputs or manual operation via the inte-
grated operator panel or via the operating interface
at the front using a personal computer.

For switching via binary inputs it is, of course, neces-
sary that the binary inputs have been marshalled to
the corresponding switching functions. Further-
more, it must be noted that a binary input is required
for each function, switching off and switching on.
The switching command is stored in the relay and
protected against auxiliary voltage failure (the func-
tion of a bi-stable store). The command can be an-
nunciated via an annunciation relay or LED display.

For switching via the integrated operator panel or
the front interface, a code word is necessary. The
control functions are found at the beginning of the
parameter block of each protection or supplementas
ry function. The switch condition shown in the dis-
play can be changed over using the "No” —keyaN.
The opposite switch condition then appears (in the
display. Each change of condition must be con:
firmed with the E—key. The change-over is firstyre-
corded in the relay when codeword operationshas
been terminated. This is done by the key €¢embina-
tion F E, i.e. depressing the functien key,F followed
by the entry key E. The display shows,the question
"SAVE NEW SETTINGS?”. (Confirm with the
"Yes” —key J/Y that the new settings shall become
valid now. The switched conditiops are then perma-
nently stored in EEPROMS\and’ protected against
auxiliary voltage faildre; the,display confirms "NEW
SETTINGS SAVEDR”. If you press the "No” —key N in-
stead, codeword operatiop'will be aborted, i.e. all al-
terations which havebeén changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

A partial function is switched ON when the on—com-
mand hasibeen given by both the binary input AND
also fromthe operator panel or interface.

A partial function is switched OFF when the off+
command is given by EITHER the binary inpuisOR
from the operator panel or the operating interface.

Thus it is ensured that a partial function can only be
switched on from that place where it was previously
switched off.

Control inputs which are not marshalled o a binary
input are regarded, from that logation, as switched
on, so that change of the conditioniis possible from
the operator panel or the operating'interface.

At the operator panel andthe Operating interface a
partial function must equally be switched on, so that
switching via binary inputs is possible.

The completionteffa switching command is, inde-
pendent of its‘¢ause; output as an operational an-
nunciatien:

— "(funCtionfef£” Comes at the instant of
switch-ofi

— ”(function) off” Goes at the instant that it is
switched on.

These annunciations are listed in block 51 under
OPERATIONAL ANNUNCIATIONS and can also be
transmitted via the LSA interface to a central com-
puter. Also they can be marshalled as binary out-
puts; the signal relay then indicates the switched-off
condition.

For annunciations one must differentiate:

— Direct confirmation of a binary input is available as
long as the corresponding binary input is ener-
gized. It can be output via a signal relay or LED. In
the summary of all annunciations (Appendix C)
these annunciations are identified with a’>’ sym-
bol.

— The completion indication of the switched-off con-
dition is signalized independently of the source of
the command. It appears ("Comes”) at the instant
of switch-off and disappears ("Goes”) at the in-
stant of switching on.

The following survey shows the control functions
and also indicates which confirmation indications
are generated.
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M 1201B0/c PHASES
o w

OFF
Ml 1501 o0/c EaAaRrRTH
o~

OFF
M 20010 RUSH
o~

OFF
A 27010 THERMAL O
torrF

oN

A 33010 I1NTERM,. E)F
fllorrF
O N
Ml o309 PROT .
fllorrF
oON, ERN.START
ON, EXTERN.START
N, INT OR EXT

Binary input
Confirmation

completion indication
(‘comes’ and 'goes’)

Overcurrent time protection for phase curre@

1701 >0/C Ph on

L 4
1702 >0/C Ph off 1751 j‘/c Ph off
Overcurrent time protection @X currents

1711 >0/C E on

1712 >0/C E off 056 O/C E off

%)

| overload protection

2 >0/L off 1511 O/L off
1501 >0/L on
Intermittent earth fault protection
6902 >IEF off 6921 IEF off
6901 >IEF on
Circuit breaker failure protection
1402 >B/F off 1451 B/F off

1401 >B/F on
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6.5.4 Information to LSA during test operation — address block 83

When the relay is connected to a central storage de-
vice or localized substation automation system and
the protocol according VDEW/ZVEI (IEC 60870—
5-103) is used, then the informations which are
transmitted to the central computing system can be
influenced.

The standardized protocol allows all annunciations,
messages, and measured values to be tagged with
the origin “test operation”, which occur while the
relay is tested. Thus, these messages can be distin-
guished from those which occur during real opera-
tion.

This features can be accomplished using the inte-
grated operating keyboard or via the operating (PC)
interface.

In order to carry out switch-over by the operator,
entry of the codeword is necessary (refer to Section
5.8.1). For this purpose, address block 83 is avail-
able provided the VDEWY/ZVEI protocol (IEC

60870—-5—-103) has been chosen during configura:
tion of the serial system interface (Section 5.3.3gad-
dress 7221 and/or 7222 VDEW COMPATIBLE or
VDEW EXTENDED). The block is called up by paging
with the keys f{} or || or directly by keying in the code
DA 8300 E. Use key 1 to scroll to address 8301.
By pressing the "No”—key N the positions of this
switch are changed. The desired positioh must be
confirmed with the enter key E.

As with every settings of the devicexfor which code-
word input is necessary, cadewerd operation must
be terminated. This is done bylusing the key combi-
nation F E, i.e. depressing,the function key F fol-
lowed by the entry Key“E. The display shows the
question "SAVE NEW, SETTINGS?”. Confirm with
the "Yes”—key Jf¥Y thatthe new settings shall be-
come valid gmows Iff'you” press the "No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations,which have been changed since the last
codewordentryare lost. Thus, erroneous alterations
can beimadeyineffective.

ﬁ 83000 sYs-vVDEW
{'; ANNUNC.-MEAS.VAL

M{e3o1Bsys TEST
florr

ON

Beginnifng jof block "Annunciations and measured val-
uesfor'the system interface with VDEW/ZVEI compat-
ible protocol (IEC 60870—-5-103)”

Only for VDEW/ZVEI compatible protoco (IEC 60870—
5-103)!:

in ON position, the VDEW/ZVEI-compatible annunci-
ations (IEC 60870—-5-103) are assigned with the origin
"test operation”

Do not forget to switch the address back to OFF after having finished test operations!
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6.5.5 Selection of parameter sets — address block 85

Up to 4 different sets of parameters can be selected
for the functional parameters, i.e. the addresses
above 1000 and below 4000. These parameter sets
can be switched over during operation, locally using
the operator panel or via the operating interface us-
ing a personal computer, or also remotely using the
system interface or binary inputs. A pre-requisite is,
that during configuration of the scope of functions
address 7885 has been set to PARAM. C/O = EXIST
(refer Section 5.4.2).

Thefirst parameter set is identified as set A, the other
sets are B, C and D. Each of these sets has been set
during parameterizing (Section 6.3.1.2) provided
the switch-over facility is used.

6.5.5.1 Read-out of settings of a parameter

set

In order to look up the settings of a parameter setin
the display it is sufficient to go to any address of the
function parameters (i.e. addresses above 1000 and
below 4000), either by direct addressing using key
DA, entering the four-figure address code and termi-,
nating with enter key E, or by paging through the dis-
play with {} or ||. You can switch-over to look up a'dif-
ferent parameter set, e.g.

— Press key combination F 2, i.e. first the fanction
key F and then the number key 2. All'displayed
parameters now refer to parameter set/B.

The parameter set is indicatedyin the display by a
leading character (A to D) before the address num-
ber indicating the parameter set identification.

The corresponding procedure is used for the"other
parameter sets:

® Key combination F 1:
access to parametéer set A

Key combination F 2:
accessiio parameter set B

Key combination F 3:
aceessito parameter set C

Key combination F,4:
access to parameter set D

The relay operates always with the active parameter
set even duringead-out of the parameters of any
desired parameter set. The change-over procedure
descfibed herelis, therefore, only valid for read-out
of parameters’in the display.

6:5.5.2» Change-over of the active parameter
set from the operating panel

For change over to a different parameter set, i.e. if
a different set shall be activated, the address block
85 is to be used. For this, codeword entry is re-
quired.

The block for processing parameter sets is reached
by pressing the direct address key DA followed by
the address 8 5 0 0 and enter key E or by paging
through the display with {} or ||. The heading of the
block will appear:

'ﬁ 85000 PpAarRAME TER
4} CHANGE "9,V'E R

Beginning of the block "Parameter change-over”;
processing of parameter sets

Itis possiblefto scroll tArough the individual address-
es using theyt key ofto scroll backwards with |.

Address 8501 shows the actually active parameter
set with which the relay operates.

In order to switch-over to a different parameter set
sCrolipon with 1 to address 8503. Using the
“No*-key N you can change to any desired param-
eter set; alternatively, you can decide that the pa-
rameter sets are to be switched over from binary in-
puts, or via the system interface. If the desired set or
possibility appears in the display, press the enter
key E.

As with every settings of the device for which code-
word input is necessary, codeword operation must
be terminated. This is done by using the key combi-
nation F E, i.e. depressing the function key F fol-
lowed by the entry key E. The display shows the
question "SAVE NEW SETTINGS?”. Confirm with
the "Yes”—key J/Y that the new settings shall be-
come valid now. If you press the "No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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Mesoilacriv ParRAM
flser a

sl AcTIVATION

wm
o

i
n o
=

T A
SET B
SET Cc
SET D

SET BY BIN.INPUT

SET BY L s A C ONT R

Address 8501 shows the actually active parameter set

Use the "No”—key N to page through the alternative
possibilities. The desired possibility is selected by
pressing the enter key E.

If you select SET BY BIN.INPUT, then the parameter
set can be changed-over via bipary inputs (see Sec-
tion 6.5.5.3)

If you select SET BY LSA€CONTR, then the parameter
set can be changed-oyer viaythe system interface

6.5.5.3 Change-over of the active parameter
set via binary inputs

If change-over of parameter sets is intended to be
carried out via binary inputs, the following is to be
heeded:

— Locally (i.e. from the operator panel or from PGwia
the operating interface), ACTIVATION must be
switched to SET BY BIN.INPUT (referSection
6.5.5.2).

— 2 logical binary inputs are availablefor centrol of
the 4 parameter sets. These “binharyyinputs are
designated ”>ParamSelec.ly ‘and, ">Param
Selec.2”.

— The logical binary inputs must be allocated to 2
physical input moddles (referdo Section 5.5.2) in
order to allow coftrol. An,input is treated as not
energized when'it isfhot assigned to any physical
input.

— The control input signals must be continuously
present as longqas the selected parameter set
shall be active.

The agtive parameter sets are assigned to the logical
binaryjinputs as shown in Table 6.2.

Awsimplified connection example is shown in Figure
6:3. Of'coarse, the binary inputs must be declared in
nermally open ("NO”) mode.

Binary input causes
ParamSelec.1 | ParamSelec.2 active set
no no Set A
yes no SetB
no yes SetC
yes yes SetD

no
yes

input not energized
input energized

Table 6.2 Parameter selection via binary input

Selector switch for
T param. set

-—

y

O Ofm >

D_L_

|

| Binary input:

} >ParamSelec.1
|

|

L+

'_A
L+ ——~ 'i, D_ L

Binary input:
>ParamSelec.2

Figure 6.3  Connection scheme for parameter
change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

Prerequisite for commissioning is the completion of
the preparation procedures detailed in Chapter 5.

/_I\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can re-
sult in severe personal injury or property
damage.

Only qualified personnel shall work on and
around this equipment after becoming
thoroughly familiar with all warnings and
safety notices of this manual as well as with
the applicable safety regulations.

Particular attention must be drawn to the
following:

p The earthing screw of the device must
be connected solidly to the protective
earth conductor before any othefcan-
nection is made.

P Hazardous voltages can he present
on all circuits and components con-
nected to the supply voltagewer taithe
measuring and test quantities.

P Hazardous voltages camibe present in
the device even after disconnection of
the supply voltagey(stoerage capaci-
tors!).

p The limit valuesigiven in the Technical
data (Section_3W) snust not be ex-
ceeded at all, not even during testing
and commissioning.

When testingthe 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.

/)\ DANGER!

Secondary connections of the current
transformers must be short-circuited
before the current leads to the relayare
interrupted!

If a test switch is installed which automati-
cally short-circuits the current transformer
secondary leads, it is sufficientto set this
switch to the "Test” p@Sition. The short-cir-
cuit switch mustebe checked beforehand
(refer to Section 5.218).

It is recommended that the Jactual settings for the
relay be used for the testing procedure. If these val-
ues are not (yet) availableytest the relay with the fac-
tory settings. Ingthe following description of the test
sequence thepresetsettings are assumed.

For the funciional test a three-phase symmetrical
current,source with individually adjustable currents
should\beavailable. For checking the pick-up values
aisinglesphase current source is sufficient, but this is
notyadequate for a correct functional check of the
measured value monitoring systems.

Iif unsymmetrical currents occur during the tests it is
likely that the asymmetry monitoring will frequently
operate. This is of no concern because the condition
of steady-state measured values is monitored and,
under normal operating conditions, these are sym-
metrical; under short circuit conditions these moni-
toring systems are not effective.

NOTE! The accuracy which can be achieved during
testing depends on the accuracy of the testing
equipment. The accuracy values specified in the
Technical data can only be reproduced under the
reference conditions set down in IEC 60255 resp.
VDE 0435/part 303 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon purely as functional tests.

During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the out-
put relays for remote signalling. If the relay is con-
nected to a central memory device via the serial in-
terface, correct communication between the relay
and the master station must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front plate
and via the remote reset relay (see connection dia-
grams, Appendix A). Ifthe reset functions have been
tested, resetting the stored indications is no moree-
cessary as they are erased automatically with each
new pick-up of the relay and replaced by the new an-
nunciations.
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6.6.2 Testing the high-set overcurrent
time protection stages 1> >, lg>>

In order to test the high-set overcurrent time protec-
tion stages, the related functions must be switched
on, i.e. address 1201 O/C PHASES = ON and/or ad-
dress 1501 O/C EARTH = ON (as delivered).

Testing can be performed with single-phase, two-

phase or three-phase test current without difficul-
ties.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For testing the | > > stages, therefore, measurement
shall be performed dynamically. It should be stated
that the relay picks up at 1.1 times setting value and
does not pick up at 0.9 times setting value. The reset
value should lie at 95% of the pick-up value.

When the test current is injected via one phase and
the earth path and the set value for IE>> (address
1502, factory setting 0.5 x Iy) is exceeded the pick-
up indication for Ig> appears, with further incfease
above the pick-up value of the high-set phase ¢ur:
rent stage (address 1202 | > >, factory setting 2% I)
pick-up indication appears for the tested,phase
(LED 2for L1 or LED 3for L2 or LED 4 for L3%t factory
setting).

After expiry of the time delay/(address 1503 T-—
IE> > for the earth current path, factory setting 0.5 s;
address 1203 T—I1>> for the phase path, factory
setting 0.1 s), trip signal.is given (LED 6 at delivery).
Check that the assigned‘signal relay and trip relay
contacts close.

It must be noted thatthé set times are pure delay
times; operating times of the measurement func-
tions are not included.

6.6.3 Testing the definite time overcur-
rent time protection stages I>,
|E>

For these tests the related functions mustybe
switched on, furthermore, the DEFINITE TIME mode
must be selected in addresses 7812 and/or address
7815 (as delivered).

Testing can be performed withysingle-phase, two-
phase or three-phase test current:

For test current below 4 x Iy, slowly intrease the test
current over one phase and'earthuntil the protection
picks up.

m Caution!

Test currentselarger than 4 times Iy may
overleadiand damage the relay if applied
continuoeusly (refer to Section 3.1.1 for
overload capability). Observe a cooling
doewn period!

For test currents above 4 x Iy measurement shall be
performed dynamically. It should be stated that the
relay picks up at 1.1 times setting value and does not
pick®up at 0.9 times setting value.

When the test current is injected via one phase and
the earth path and the set value for IE> (address
1512, factory setting 1 x Iy) is exceeded the pick-up
indication for IE> appears, with further increase
above the pick-up value of the phase current stage
(address 1212 1>, factory setting 1 x Iy) pick-up indi-
cation appears for the tested phase (LED 2 for L1 or
LED 3 for L2 or LED 4 for L3 at factory setting).

After expiry of the time delay (address 1513 T—IE>
for the earth current path, factory setting 0.5 s; ad-
dress 1213 T—I> for the phase path, factory setting
0.5 s), trip signal is given (LED 6 at delivery). Check
that the assigned signal relay and trip relay contacts
close.

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.
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6.6.4 Testing the inverse time overcur-
rent time protection stages I, Igp

For these tests the related functions must be
switched on (address 1201 and/or 1501), further-
more, the INVERSE TIME modes must be selected in
addresses 7812 and/or address 7815 (contrary to
delivered setting).

Testing can be performed with single-phase, two-
phase or three-phase test current.

For test current below 4 x I, slowly increase the test
current over one phase and earth until the protection
picks up.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

For test currents above 4 x Iy measurement shall
be performed dynamically. It should be stated that
the relay picks up at 1.2 times setting value and
does not pick up at 1 times setting value.

When the test current is injected via one phase and
the earth path and the set value for |Ep, (address
1514, factory setting 0.1 x Iy is exceededthe pick-
up indication for IEp appears, with furthenincrease
above the pick-up value of the phase current'stage
(address 1214 Ip, factory setting 1 xd§j) pick:up indi-
cation appears for the tested phase\(LED 2 for L1 or
LED 3 for L2 or LED 4 for L3 at_factoryssetting).

The time delay depends®en which characteristic
has been set in addressgs, 1241pand/or 1511 and
the set time multiplier in addresses 1215 and/or
1515. The expected time'delays can be calculated
from the formula giyensingthe Technical data (Sec-
tion 3.3) or readyfrom_the characteristic curves in
Figure 3.1 (Section'g.3).

Itis suggested thatione point of the trip time charac-
teristic is checked with 2 x setting value provided
the thermal capability is not exceeded. Check that
the assigned signal relay and trip relay contacts
close.

6.6.5 Testing the thermal overload
protection

The overload function can only be testéd if it"has
been configured as THERMAL OL = EXIST (address
7827, refer Section 5.4.2) and parameterized as op-
erative, under address 2701.

The basis current for the detegtion of overload is al-
ways the rated current of,the device.

When applying the rated“eurrent (factory settings)
tripping must not occur. After an appropriate time
(approximately 5 x 1)‘asteady-state temperature rise
according to theqfollowing relationship is estab-
lished:

(S) 1

®trip k2

This value,can be read out in address block 59. For
differentisetting values k, test current should be low-
er than k' Iy (e.g. 90%).

To check the time constant, the current input is sim-
ply subjected to 1.6 x the pick-up value, i. e. 1.6 x k x
Iy, Tripping will then be initiated after a time interval
which corresponds to half the time constant.

Itis also possible to check the trip characteristic (Fig-
ure 3.2). It must be noted, that before each measure-
ment, the temperature rise must be reduced to zero.
This can be achieved by either de-activating and re-
activating the overload function (address 2701) or
by observing a current free period of at least 5 x t.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

If testing with preload is performed, then it must be
ensured that a condition of thermal equilibrium has
been established before time measurement com-
mences. This is the case, when the preload has
been applied constantly for a period of at least 5 x t.
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6.6.6 Testing the circuit breaker failure protection

For use and tests of the circuit breaker failure protec-
tion itis necessary that at least one of the binary out-
puts has been assigned to the function "B/F Trip”
(contrary to the state of delivery).

The trip commands of the overcurrent time protec-
tion functions must not interrupt the test current but
the test current continues flowing after trip com-
mand of the overcurrent time protection.

Switch on test current so that the 1> stage (definite
time) or I, (inverse time) will operate. The current
must equally be higher than the setting value |> B/F
(address 3911).

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

The trip command starts the breaker failure protec-
tion timer. After expiry of T—B/F (address 3912)sthe
breaker failure protection trips the assigned output
relay (trip relay and/or signal relay).

If the breaker failure protection shall also be started
via a binary input, this function should also be
tested. A test current higher than the setwalue B/F
I> (address 3911) but smaller tham,any setting value
of the overcurrent time protection,is ihjected so that
the overcurrent time protectiof functions will not op-
erate but the breaker failuregrotection function will.

Now start the breaker failure protection timer by en-
ergizing the binary finput, ">B/F Start” (FNo
1431). After expiry of, T—B/F (address 3912) the
breaker failure proteetiorn trips the assigned output
relay (trip relay and/or signal relay).

Switch eff testicurfent.
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current and voltage transform-
ers. For testing with primary values the protected ob-
ject must be energized.

/_v\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, earthing, etc.)

6.7.1 Current circuit checks

Connections to current transformers are checked
with primary values. For this purpose a load current
of at least 10 % of the rated current is necessary. If
the measuring circuit connections are correct, none
of the measured value monitoring systems in the
relay will operate. If a fault indication appearspthe
possible causes can be found in the operational an-
nunciations (address block 51).

For current sum errors, the matching fagtors(Sec-
tion 6.3.3) should be checked.

If the symmetry monitoring appeatrs, it i§ possible
that asymmetry is in fact present.en theline. If this is
a normal operational condition; theteorresponding
monitoring function shouldibe set,at a less sensitive
value (Section 6.3.9).

Currents and voltages cambe read off on the display
in the front or via thefoperating interface in block 57
and compared 4with the actual measured values. If
substantial deviations occur or if the unit indicates a
considerable eafth current, then the current trans-
former connegtionsfare incorrect. Short-circuit the
current transformeérs and make corrections.

No further tests are required for overcurrent time
protection; these functions have been tested under
6.6.2 10 6.6.4. For checking the trip circuits at least
one\cireuit breaker live trip should be performed (re-
ferta Section 6.7.4).

6.7.2 Checking the reverse interlock
scheme (if used)

For use and tests of the reverse interlock scheme it is
necessary that at least one of the binary, inputs has
been assigned to the function”>1>> block” and/
or further blocking inputs. Whengelivered from fac-
tory, binary input INPUT 2has been'assigned to this
function.

Reverse interlockingecan begised in "normally open
mode”, i.e. the 1>> "stage is blocked when the
binary input ">I>>%block” is energized, or "nor-
mally closed” fode, i.e. the 1>> stage is blocked
when the binary, input ">I>> block” is de-ener-
gized. Theffollewing procedure is valid for “normally
opemgmode as preset by the factory.

The protection relay on the incoming feeder and
these @miall outgoing circuits must be in operation.
At firstithe auxiliary voltage for reverse interlocking
should not be switched on.

Apply a test current which makes pick-up the 1> >
stage as well as the I> or |, stage. Because of the
absence of the blocking signal the relay trips after
the (short) delay time T—I1>>.

A Caution!

Test currents larger than 4 times 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 T—
I> or according to T—Ip.

If applicable repeat test for the earth current stages.

These tests have simultaneously proved that the wir-
ing between the protection relays is correct.
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6.7.3 Checking the circuit breaker failure protection

The protection function itself has already been
tested according to Section 6.6.6.

The most important consideration during checks
with the power plant is that the distribution of the trip
commands for the adjacent circuit breakers is
checked for correctness.

The adjacent circuit breakers are all those which
must be tripped in case of failure of the considered
feeder breaker, so that the short-circuit current will
be interrupted. These are the circuit breakers of all
feeders which feed the bus-bar section to which the
considered faulty feeder is connected.

A general and detailed description of the checking
procedure is not possible since the definition of the

adjacent circuit breakers is widely dependent of the
configuration of the power plant.

Particularly in case of multi-section bus-bars it istof
utmost importance that the distribution logic for the
adjacent circuit breakers is checked. For this, itimust
be checked for each bus-bar section that, in case of
failure of the circuit breaker of the cofisidéred feeder,
all those circuits breakers are tripped,4which are
connected to the same bus-bagsectien but that no
other breaker is tripped.

If the circuit breaker trip signalshould also trip the
circuit breaker of the opposite line end of the feeder
under consideration, thenhe transmission channel
for this remote trip must be checked, too.

6.7.4 Tripping test including circuit breaker — address block 44

Overcurrent time protection 7SJ511 allows simple
checking of the tripping circuit and the circuit break-
er. For this, the circuit breaker can be tripped by initi-
ation from the operator keyboard or via the front opz
erator interface.

Tests are listed from address 4000, the livestfipping
of the circuit breaker after address 4400.

The address is reached:

— directly with key DA followed by address number
4 4 0 0 andfinally operation of the enter key E or

— by paging through the blocks with 1} or || until ad-
dress 4200 is reached.

Tao000N
INlrestTs

Beginning of block "Tests”

If the circuit breakerqauxiliary contacts advise the
relay, through a binary input, of the circuit breaker
position, the test can only be started when the circuit
breaker is closed. “This additional security feature
should not ‘be omitted when an external auto-re-
close relay‘isspresent.

Duringimarshalling of the binary inputs (refer to Sec-
tion'e.5%2) the relay has been informed which binary
input.indicates the circuit breaker position. If the
auxiliary contact is assigned to a binary input it must

be connected, too. If it is not assigned to any binary
input then the device will perform tripping test with-
out interrogation of the circuit breaker position!

Initiation of the test can be given from the operator
keyboard or from the front operator interface. A co-
deword input is necessary. The procedure is started
with address 4400 which can be reached by direct
dialling DA 4 4 0 0 E or by paging with { or |. Inthis
block you find the address 4404 as shown in the fol-
lowing boxes.
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/@\ DANGER! A further prerequisite for starting the test is that ne

protection function of the relay be picked up:

A successfully started test cycle may
lead to closing of the circuit breaker if
auto-reclosure is used!

ﬁ 44000 cB TE ST Beginning of the block ”Circuit breaker live trip

{]; LIVE TRITP test

f 44040 TRIP Trip circuit breaker threespolg? Confirm with "J/Y” —
B THREE-POTLE ? key or abort with page=en key 1

Confirm with "J/¥2—key that circuit breaker is closed or
abort with page-onkey

6.7.5 Starting a test fault record,—"address block 49

Afault record storage can be started using/hewper- binary input, address 7432 triggering via the operat-
ating panel or via the operating interface. Siarting a ing keyboard or via the operating interface. The pre-
test fault record is also possible via a binary input trigger time was set under address 7411.

provided this is accordingly allocated (FNo 4

">Start FltRec”). Manual starting of a fault record is carried out in ad-

dress block 49, which can be reached by paging
The configuration parameiersyas set in address with 1} or |}, or by direct dialling with DA 4900 E.
block 74 are decisive for this fault recording (refer to The start address is reached with 1:

Section 5.3.4): address 7481 concerns triggering via

a9 ofofTES T Beginning of block "Test fault recording”

Ilravile FJRECORDING page on with 1 to address 4901

{9010 FaAULT REC. Start fault recording? Confirm with "J/Y”—key or abort
SSTART 2 with page-on key 1

The relay acknowledges successful completion of the

SUCCESSFUL .
test recording
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6.8 Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection and ancillary functions
have been programmed in the configuration param-
eters (address blocks 78 and 79, refer to Section
5.4) and all desired protection functions have been
switched ON.

The counters for circuit breaker operation statistics
should be erased (address block 82, refer to Section
6.5.2).

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, it is
possible that the measured values for the quiescent
state of the relay can be displayed (see below).
These values has been chosen during configuration
(refer to Section 5.3.2) under the addresses 7105
and 7106.

Stored indications on the front plate should be reset
by pressing the push-button "RESET LED” on the

front so that from then on only real faults are indiz
cated. From that moment the measured valués of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front will light-up
(exceptthe "Blocked” —LED); thus, a LED test is per-
formed at the same time.

Check that the module is properlyginserted. The
green LED must be on on the front;the red LED must
not be on.

Close housing cover.

All terminal screws — even these not in use — must
be tightened.

If a test switch isfavailable, then this must be in the
operating position|

The ovéreurrent time protection relay is now ready
for operation.
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7  Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

If the device is equipped with a back-up battery for
saving of stored annunciations and the internal time
clock, the battery should be replaced after at least
10 years of operation. (referto Section 7.2). This rec-
ommendation is valid independent on whether the
battery has been discharged by occasional supply
voltage failures or not.

As the protection is almost completely self-moni-
tored, from the measuring inputs to the command
output relays, hardware and software faults are au-
tomatically annunciated. This ensures the high avail-
ability of the relay and allows a more corrective rath-
er than preventive maintenance strategy. Tests at
short intervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals "equipment
fault”. If there is a fault detected in the externalmea-
suring circuits, generally an alarm is given anly.

Recognized software faults cause the proeessor,to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. Af thedault is
still present after three restart attempts the protec-
tive system will switch itself out of service and indi-
cate this condition by the red LED "Blocked” on the
front plate. Drop-off of the availability relay signals
"equipment fault”.

The reaction to defects and’indications given by the
relay can be individuallyyand/in chronological se-
quence read off as op€rational annunciations under
the address 51Q0, for.defect diagnosis (refer to Sec-
tion 6.4.2).

If the relaytis, connegted to a local substation auto-
mation systemy(LSA), defect indications will also be
transferred via the serial interface to the central con-
trol system.

/!\ Warning

Ensure that the connection modules are not
damaged when removing or inserting the
device modules! Hazardous voltages may
occur when the heavy current plugs are
damaged!

71 Routine checks

Routine checks of characteristics or pick-up'values
are not necessary as they form part of the continu-
ously supervised firmware programs. Tihe planned
maintenance intervals for checking and mainte-
nance of the plant can be used tefperform operation-
al testing of the protection‘equipmient. This mainte-
nance serves mainly fogehecking the interfaces of
the unit, i.e. the coupling withethe plant. The follow-
ing procedure is recommended:

— Read-out of operatiohal values (address block
57) and comparison with the actual values for
checking thesanalog interfaces.

— Sirhulatiof ofian internal short-circuit with 4 x Iy for
cheeking the analog input at high currents.

/_v\ Warning

Hazardous voltages can be present on
all circuits and components connected
with the supply voltage or with the meas-
uring and test quantities!

A Caution!

Test currents larger than 4 times |y may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

— Circuit-breaker trip circuits are tested by actual
live tripping. Respective notes are given in Sec-
tion 6.7.4.

C53000-G1176—-C101
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7.2 Replacing the clock module

If the device is equipped with the clock option (mod-
el 7SJ511k—xkkk3—*xx, refer to Section 2.3 Order-
ing data), the device annunciations are stored in
NV-RAMs. The clock module contains also the
back-up battery so that the annunciations are re-
tained even with a longer failure of the d.c. supply
voltage.

The clock module should be replaced at the latest
after 10 years of operation.

Recommended clock module:

— DALLAS
DS 1386 — 32K
RAMfied TIMEKEEPER

The module is located on the CPU cart. The com-
plete draw-out module must be removed from the
housing in order to replace the clock module.

The procedure when replacing the clock module is
described below.

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

— Read out device annunciations, i.e. all addresses
which commence with 5 (5000 onwards). Thig'is
carried out most convenient using the front oper*
ating interface and a personal computer,with'the
DIGSI® protection data processing pregram; the
information is thus stored in the PG\

Note: All configuration data andssettings of the de-
vice are stored in EEPROMS protected against
switching off of the power supply=They are stored
independent of the clockima@dule. They are, there-
fore, neither lost when the,elock module is re-
placed nor whenfthe deviee is operated without a
clock module.

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)!

— Loosen the draw-out module using the pulling
aids provided at the top and bottom. (Figure/7.3).

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PGB tracks or the
connecting pins of tHe, modules must be
avoided under all circumstafices by pre-
viously touching ap”earthed metal sur-
face.

— Pull out the module ané\placeonto the conductive
surface.

— Get access to the CRU board.

— Pull out Gsed clock' module from the socket ac-
cording to'kigure 7.1; do not place on the con-
ductiversurface!

— Insertithe prepared new clock module into the
saocket; observe correct mounting position.

= Remount PCB board to the draw-out module.

— Insert draw-out module into the housing; ensure
that the releasing lever is pushed fully to the right
before the module is pressed in.

— Firmly push in the module using the releasing le-
ver. (Figure 7.3).

/_I\ Warning

The discharged battery contains Lithi-
um. It must only be disposed off in line
with the applicable regulations!

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
of explosion!

— Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can
now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the clock module has thus been
completed.
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Y 3
— — — — /
—'\\\¥
Clock module e
on multi-pin socket =
{\' N~

Figure 7.1  Position of the clock modul\Q

L £ \< ’
7.3 Fault tracinK&
If the protective device in@ a defect, the follow-
ing procedure is su

If none of the ont plate ofthe module is
on, then chetk:

— Has the ulg"been properly pushed in and
locked?

— Is the ON/OFF switch on the front plate in the ON
position ® ?

e auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
o the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini-fuse in the power supply section
blown (see Figure 7.2)? If appropriate, replace the
fuse according to Section 7.3.1.

If the red fault indicator "Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the processor system off and on again (by means of
the switch on the front plate). This, however, results
in loss of fault data and messages if the relay is not
equipped with the clock module, and, if a parame-
terizing process has not yet been completed, the
last parameters are not stored.

C53000—-G1176-C101
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7.3.1

Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (medium slow) and
code letters are correct. (Figure 7.2).

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

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)!

— Loosen the module using the pulling aids pro-
vided at the top and bottom. (Figure 7.3).

Caution!

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

/_/—

Rear view an the removed

basic medule

———~__—

Rigure7.2 Mini-fuse of the power supply

rated
/ at UHN/V_ value

—

— Pull outthe module and place onto the conductive
surface.

— Remove blown fuse from the holder (Figure 722)s

— Fit new fuse into the holder (Figure 7.2).

— Insert draw-out module into the housing; ensure
that the releasing lever is pushed fully 16 the right

before the module is pressed,in (Rigure 7.3).

— Firmly push in the module using/the releasing le-
ver. (Figure 7.3).

— Close housing cover.

Switch on the deyi€egagain. If a power supply failure
is still signalled,‘a fauli*or short-circuit is present in
the internal power 'supply. The device should be re-
turned to the factory (see Chapter 8).

Mini-fuse of the power supply;

/ medium slow (M)

24/48 2 A/E
60/110/125 1,6 A/JE
220/250 1 A/G

12
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Removing the basic module:

— Loosen the basic module using the pulling
aids provided at the top and bottom,

— Pull out basic module and place onto con-
ductive surface.

Inserting the basic module:

— Push releasing lever fully to the r
— Insert module,
— Firmly push in the module u

releasing lever. \

\ \
View from above onto the 1/3 size
draw-out module of 7SJ511 with
releasing lever
4

Figure,7.3 Aid for removing and inserting the draw-out module

C53000—-G1176-C101
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8 Repairs

Repair of defective modules is not recommended at
all because specially selected electronic compo-
nents are used which must be handled in accor-
dance with the procedures required for Electrostati-
cally Endangered Components (EEC). Further-
more, special manufacturing techniques are neces-
sary for any work on the printed circuit boards in or-
der to do not damage the bath-soldered multilayer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original trans-
port packaging for return. If alternative packing is
used, this must provide the degree of protection
against mechanical shock, as laid down in IEC
60255—-21—1 class 2and IEC 60255—-21—-2class 1.

Ifitis unavoidable to replace individual modules, it is
imperative that the standards related to the handling
of Electrostatically Endangered Components are
observed.

/_v\ Warning

Hazardous voltages can be present infthe
device even after disconnection of the sup-
ply voltage or after removal of thegmodule
from the housing (storage capacitors)!

A Caution!

Electrostatic dischargeg via the component
connections, the PCB'racks or the con-
necting pins of theégmodules must be
avoided undeg, all{cifcumstances by pre-
viously touching'an earthed metal surface.
This applies equallysor the replacement of
removable, components, such as EPROM
or EEPROMchips. For transport and re-
turning of individual modules electrostatic
protective packing material must be used.

Componentstand modules are not endangered as
long as they are installed within the relay.

Shéuid'it become necessary to exchange any de-
vice or module, the complete parameter assignment
should’be repeated. Respective notes are contained
in.€hapter 5 and 6.

9 Storage

Solid state protective relays shall be stored ingdry
and clean rooms. The limit temperature range for
storage of the relays or associated spare partsiis
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 °Fto 130 °F

The relative humidity must be withinflimitsysuch that
neither condensation nor ice forms.

It is recommended to reducefthe storage tempera-
ture tothe range +10 °Cto &35/ C(50 ‘Fto 95 °F);
this prevents from early ageingyof the electrolytic ca-
pacitors which are contained in the power supply.

For extended storage,periods, it is recommended
that the relay shatld, betconnected to the auxiliary
voltage source far @ne or two days every other year,
in order to regenerate the electrolytic capacitors.
The sameg is valid‘before the relay is finally installed.
In extreme Climatic conditions (tropics) pre-warming
wouldihus be.achieved and condensation avoided.

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

122

C53000-G1176—-C101



Appendix

Appendix

Conne

C Tables




Appendix

7SJ511v3

General diagrams
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Einbau- und Aufbaugeh&use mit V24— Schnittstelle

FLUSH AND SURFACE MOUNTING CASE WITH V24 DATA LINK
78J511*—*BA0*-0B/

78J511*—*CA0*-0B/

O

31

O

RxD

6C1

6C3

MR%’

9.

. | C4 @ MT =
|
| v 0
Einbaugehause mit LWL -Modul
FLUSH MOUNTING CASE WITH FIBRE OP T CE
78J511*-*CA0*-0C/

6C2 ’ 6
32 |

\@ | |
5C1 5C3
F-SMA o= 5C2 5C4
I

E_::_o F-SMA

Aufbaugehéuse mit LW—-Modul

SURFACE MOUNTING CASE WITH FIBRE OPTIC INTERFACE
78J511*—*BA0*-0C/

Figure A.2 General diagram of overcurrent time protection 7SJ511 (sheet 2 of 2)
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B Current transformer circuits

L1 L2 L3 Su[face mou_nting case O

A A A !_ Iﬂus_h mounting/Cubicle installa_tioll—! .
1 4C2 4CA 5
: . :
2 | sc2 sc1 | e
| — | \
3 v 2C2 2C1 7
N _— N
7SJ511
K| k |— - - - - - J
||| L | Q

N\ O
Sl

Figure B.2 2 c.t. connection only for isoQ@msa’ted systems

L1 L2 L3 I%ace ouningcase _|
A A A Nnountirlg/Cubiclg installation ,
A

4C1 5
: I —!
3C2 3c1t | 6
|
, 2C2 21 , 7
I
| 1c2 11, g
K C_ = ]

Figure B.3 3 c.t. connection with higher sensitivity for earth faults
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L1 L2 L3 Su[face mou_nting case _ _ O
I_ Flush mounting/ Cubicle installation—|

A 1 r]cz acl | 5 (::;’

L :
2! I 3c2 — 3C1 l '6
3 o+ ec2 2c1 ¢ |7
N e S
K k | st ] ] ]

\}fb

N\
>

Figure B.4 3 c.t. connection with equal sensitivity for all ki&&lt

L1 L2 L3 Su[face mou_nting case

A AA 1!_ Flush mounting/ C

[ ace

.| sce 3c1 6
e
3 ' oc 2c1 ' |7

N

re B.5 3 c.t. connection with separate summation c.t. for earth faults
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C Tables Q

Table C.1 ANNUNCIatioNs for LA . ... o 130
4

Table C.2 Annunciations for PC, LC-display, and binary inputs/outputs .. ... \% .......... 133

Table C.3  Reference table for functional parameters (address blocks 11 to % .............. 137

Table C.4 Tests and commissioning aids (address blocks 40 to 49@ ................... 141

Table C.5 Annunciations, measured values, etc. (address Io% 59) 142
Table C.6 Reference table for configuration paramete\ s blocks 60t079) ............... 143

Table C.7 Operational device control facilities % blocks 80t089) ............ ... ...l 149
NOTE: The following tables list all data whi available in the maximum complement of the device. Depen-
dent on the ordered model, only th d ay be present which are valid for the individual version.

N

NOTE: The actual tables'are attached to the purchased relay.

Q>®
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Annunciations 738J511 for LSA (DIN 19244 and according VDEW/ZVET) O
FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation

C/CG: Coming/Coming and Going annunciation

\Y : Annunciation with Value

M : Measurand PS

LSA No.- Number of annunciation for former LSA (DIN 19244)
according to VDEW/ZVETI:
CA - Compatible Annunciation
GI - Annunciation for General Interrogation
BT - Binary Trace for fault recordings @
' )

Typ - Function type (p: according to the configured "Func ype"
Inf - Information number

Ann W/ZVEI
FNo. | Meaning C I|BT|Typ|Inf
11|>User defined annunciation 1 GI|BT p| 27
12|>User defined annunciation 2 GI|BT p| 28
13|>User defined annunciation 3 GI|BT p| 29
14|>User defined annunciation 4 GI|BT p| 30
51|Device operative / healthy GI 135| 81
52 |Any protection operative GI p| 18
55|Re-start of processor system P 4
56[Initial start of processor system P 5
59[Real time response to LSA
60 |LED Reset p| 19
62 |Test mode CG CA|GI pl| 21
63| PC operation via system inte @ CG 135| 83
95 |Parameters are being set CG 11|CA|GI p| 22
96 |Parameter set A is active CG CA|GI p| 23
97 |Parameter set B is active CG CA|GI p| 24
98 |Parameter set C is active CG CA|GI p| 25
99 |Parameter set D is active CG CA|GI p| 26
110 [Annunciations lost (buf rflow) o 9 135(130
112 |Annunciations for L3A st C 10 135|131
113 |Fault tag lost BT|135(136
140 |General internal faj :?hgpf device CG CA|GI | 47
143 |Failure of inter VDC power supply|CG 97 GI 135(163
144 |Failure of intern 5 C power supply [CG 98 GI 135(164
145|Failure of inte 1 DC power supply |[CG 99 GI 135(165
154 |Failure in the odule CG 100|CA|GI pl| 36
160 |Common alarm CG CA|GI pl| 46
161 |Measured val pervision of currents |CG CA|GI pl| 32
162 |Failure: rrént/ summation supervision |[CG 104 GI 135]182
163 |Failure symmetry supervision CG 107 GI 135(183
204 | Fault initiated via bin.input BT|135(204
205|Fault g initiated via keyboard BT|135(205
206 |Fault r ing initiated via PC interf BT|135(206
301 |Fault in e power system CG 2 135(231
302|Flt. event w. consecutive no. c 135]232
501 neral’fault detection of device CG|142 BT|150(151
502 eral drop-off of device C 252 150|152
511 al trip of device C |143 BT|[150|161
terrupted current: Phase L1(I/In) V|249 150(171
errupted current: Phase L2(I/In) V|250 150172
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Ann. [LSA VDEW/ZVETL

FNo.| Meaning Op|Ft|No. |CA|GI|BT|Typhinf
523 |Interrupted current: Phase L3(I/In) V(251 250 (173
561 |Circuit breaker manually closed (pulse) |(C 18 1501211
601 |Current in phase IL1 [%] = M 1341133
602 |Current in phase IL2 [%] = M CA 134(133
603 |Current in phase IL3 [%] = M 134(133
604 |IE[%]= M 134133
1174 |Circuit breaker test in progress CG 24 G1I 151 74
1181 |Circuit breaker test: General trip C 110 151 81
1451 |Breaker fail protection is switched off|CG 56 GI 166|151
1455 |Breaker failure fault detection C (227 BT|166(155
1471 |Trip by breaker failure protection C 4228|CA BT el 85
1511 |Thermal overload prot. is switched off |[CG 6.0 GI 167( 11
1512 [Thermal overload protection is blocked |[CG ol GI 167| 12
1515 |Thermal overload prot.: Current warning|CG 62 GI 167 15
1516 |Thermal overload prot.: Thermal warning|CG 63 GI 167| 16
1521 |Thermal overload protection trip C 64 BT|167| 21
1721 |>0Overcurrent protection:block stage I>F |GG 31 GI 60 1
1722 |>0Overcurrent protection:block stage I> 4JCG 33 GI 60 2
1723 |>0Overcurrent protection:block stage@p YEGC 35 GI 60 3
1724 |>0Overcurrent protec.: block stage IE>33|CG 32 GI 60 4
1725 |>0Overcurrent protection:block stage, IE>|CG 34 GI 60 5
1726 |>0Overcurrent protection:block stage IEp|CG 36 GI 60 6
1751 |Overcurrent prot. phase is switehedWoff|CG 50 GI 60| 21
1756|0/C protection earth is switched “ofif CG 51 GI 60| 26
1761 |[General fault detection 0O/C CG|144|CA|GI|BT p| 84
1762|0/C fault detection phase Ut CG|145|CA|GI|BT p| 64
1763|0/C fault detection phase L2 CG|146|CA|GI|BT p| 65
1764|0/C fault detection phése L3 CG|147|CA|GI|BT p| 66
1765|0/C fault detection garth CG|148|CA|GI|BT pl| 67
1771(0/C fault detection,Lifenly C |16l 60| 31
1772 (0/C fault detection Tl-E C [1le62 60| 32
1773|0/C fault detection, LZ2Wenly C |163 60| 33
1774 (0/C fault detectiofi L2=FE C |[1lo4 60| 34
1775(0/C fault detection L1-L2 C [165 60| 35
1776|0/C fault detec@ion, Wl-L2-E C |166 60| 36
1777|0/C fault degection) L3 only C |167 60| 37
1778 (0/C fault detéetPen L3-E C |[1le8 60| 38
1779(0/C fault deftection L1-L3 C [169 60| 39
1780(0/C faulthdetection L1-L3-E c |170 60| 40
1781 (0/C fault<4detection L2-L3 CcC |171 o0 41
1782 |0/C faulgfdetection L2-L3-E cC (172 00| 42
1783(0/C fault detection L1-L2-L3 c |173 60| 43
1784 (0/C faultwdétection L1-L2-L3-E C |174 o0 44
1785(0/C faultw detection E only c [175 60| 45
1791 |0%€ geheral trip command C [149|ca BT p| ©8
1801 0o/CWault detection stage I>> phase L1 CG|191 60| 46
180210/€ fault detection stage I>> phase L2 CG|192 60| 47
1803,|9/C flault detection stage I>> phase L3 CG|193 60| 48
18041Q/Ctime TI>> expired C |195 60| 49
1805|0/€ protection I>> phase trip C |198(ca BT pl| 91
1811|0/C fault detection stage I> phase L1 CG|151 60| 50
181240/C fault detection stage I> phase L2 CG|152 60| 51
1813|0/C fault detection stage I> phase L3 CG|[153 60| 52
1814 (0/C time TI> expired C [155 60| 53
1815|0/C protection I> phase trip C |158(ca BT pl|l 90
1821|0/C fault detection Ip phase L1 CG|181 60| 54
1822|0/C fault detection Ip phase L2 CG|182 60| 55
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Ann. [LSA VDEW/ZVEI
FNo. | Meaning Op|Ft|No.|CA|GI|BT|Typ|Inf
1823|0/C fault detection Ip phase L3 CG|[183 60| 56
1824 (0/C time TIp expired C [185 60| 57
1825|0/C protection Ip phase trip C (188 BT| 60| 58
1831(0/C fault detection IE>> earth CG|[194 60| 59
1832(0/C time TIE>> expired C [196 60| 60
1833|0/C protection IE>> earth trip C |199 BT 61
1834 (0/C fault detection IE> earth CG|[154 62
1835(0/C time TIE> expired Cc |156 63
1836|0/C protection IE> earth trip C |159(ca 92
1837|0/C fault detection IEp earth CG|184 60| o4
1838(0/C time TIEp expired C [186 60| 65
1839|0/C protection IEp earth trip C |189 c0| 66
1840 |Phase L1 blocked by inrush detection CG|176 60[101
1841 |Phase L2 blocked by inrush detection CG|177 60102
1842 |Phase L3 blocked by inrush detection CG 60[103
1843 |Cross blocking by inrush detection CG 060|104
6903 |>Block interm. E/F prot. CG GI 152 1
6921 |Interm. E/F prot. is switched off C GI 152 10
6922 |Interm. E/F prot. is blocked GI 152 11
6923 |Interm. E/F prot. is active GI 152 12
6926 |Interm. E/F detection stage Iie> 152 13
6927 |Interm. E/F detected GI 152 14
6928 |Counter of det. times elapsed 235 152| 15
6929 Interm. E/F: reset time running 236 GI 152| 16
6930 |Interm. E/F: trip 237 152 17
6931 [Max RMS current value of fault = V|238 152 18
6932 |No. of detections by stage Iie>= V|239 152 19
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Annunciations 738J511 for PC, LC-display and binary inputs/outputs O

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
M : Measurand
E - Earth fault annunciation P
I0T - I: can be marshalled to binary input

O: can be marshalled to binary output (LED, sign lay)
T: can be marshalled to trip relay

FNo. |Abbreviation Meaning Op|Ft|E]|IOT
3[>Time Synchro|[>Time synchronization I0
4|>3Start FltRec|>Start fault recording C I0
5|>LED reset >Reset LED indicators I0
7 |>ParamSelec.1l|>Parameter set selection 1,0(wl No.8) I0
8| >ParamSelec.2|>Parameter set selection 2 ith No.7) I0

11|>Annunc. 1 >User defined annunciati CG I0T
12 [>Annunc. 2 >User defined annunciat CG I0T
13|>Annunc. 3 >User defined annunc i CG I0T
14 |>Annunc. 4 >User defined annunci 4 CG I0T
51 |Dev.operative|Device operative CG 0
56|Initial start|Initial start o essor system C

60 |LED reset LED Reset f& C

95| Param.running|Parameters are i et CG 0
96|Param. Set A |Parameter set A%ds active CG 0
97 |Param. Set B |Parameter se i Shactive CG 0
98| Param. Set C |Parameter s active CG )
99| Param. Set D |Paramet t s active CG o)
100 |Wrong SW-vers|Wrong re-version C
101 |Wrong dev. ID|Wrong e identification C
110 [{Annunc. lost |Annun s lost (buffer overflow) C
111 |Annu. PC lost|Annu ions for PC lost C
115|F1lt.Buff.Over|Fau unciation buffer overflow C
120|Oper.Ann.Inva|0O nal annunciations invalid CG
121|Flt.Ann.Invad |Faultjannunciations invalid CG

123 |Stat.Buff.:I tistic annunciation buffer invalid CG

124 |LED Buff .g&nv ED annunciation buffer invalid CG

129 |VDEW-Stat v EW state invalid CG

135|Chs Err rror in check sum CG
136|Chs.A Exror Error in check sum for parameter set A |[CG
137|Chs.B Error in check sum for parameter set B |[CG

138 |Chs. r Error in check sum for parameter set C [CG

139 |Chs. rror Error in check sum for parameter set D [CG

143 5V Failure of internal 15 VDC power supply|CG oT
14 ' 5V Failure of internal 5 VDC power supply |CG oT
1 e 0V Failure of internal 0 VDC power supply |CG oT
154 idure RKA Failure in the RKA module CG

159 disrupted|LSA (system interface) disrupted CG

161|I supervision|Measured value supervision of currents @)
1624 Failure I Failure: Current summation supervision |CG oT
163|Failure Isymm|Failure: Current symmetry supervision CG oT
203 |Flt.RecDhatDel |Fault recording data deleted C

04 |Flt.Rec.viaBI|Fault recording initiated via bin.input|C
205|Flt.Rec.viaKB|Fault recording initiated via keyboard |C
206|Flt.Rec.viaPC|Fault recording initiated wvia PC interf|C
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FNo. |Abbreviation Meaning Op|Ft|E|IOT O
244|D Time= Diff. time of clock synchronism M
301 |Syst.F1lt Fault in the power system CG|C
302 |Fault Flt. event w. consecutive no. C
354 |>CB Aux.3p cl|>CB aux. contact:3poles closed (series) I0T P
356 (>Manual Close|>Manual close I0T
501 [Device FltDet|General fault detection of device T
502 [Dev. Drop-off|General drop-off of device C
511 [Device Trip General trip of device T
521|IL1/In= Interrupted current: Phase L1(I/In)
522 |IL2/In= Interrupted current: Phase L2 (I/In)
523|IL3/In= Interrupted current: Phase L3(I/In)
545|T-Drop Time from fault detection to drop-off
546 (T-Trip Time from fault detection to trip
561 |Manual Close |Circuit breaker manually closed (p ) oT
601 (IL1[%] = Current in phase IL1 [%] = M
602 |IL2[%] = Current in phase IL2 [%] = M
603 |IL3[%] = Current in phase IL3 [%] = M
604 |IE[%]= IE[%]= M
651 |IL1 = Current in phase IL1 = M
652 |IL2 = Current in phase IL2 = M
653 |IL3 = Current in phase IL3 = M
654 |IEa = Operational measuremen = M
80l1|@/0trip = Temperat. rise for warn a trip M
802 |®/0tripLl= Temperature rise for ph@se M
803|®@/0triplL2= Temperature rise for phage L2 M
804 |®/0tripL3= Temperature rise for ser L3 M
1000 (Trip No = Number of trip comm sued M
1004 |YIL1/In= Summated curren ip IL1/In M
1005|YIL2/In= Summated curre ipped IL2/In M
1006 |YIL3/In= Summated cur ipped IL3/In M
1015|I11/In= Last trip cur t IL1/In= M
1016|IL2/In= Last trip cu IL2/In= M
1017|IL3/In Last trip curry 3 IL3/In= M
1156 |>CB Test >CB test st I0T
1174 |CB in Test Circuit Db test in progress CG oT
1181 |CB Test Trip |Circui caker test: General trip C oT
1401 |>B/F on >Switc eaker fail protection I0T
1402 |>B/F off >Swit o) breaker fail protection I0T
1431 |>B/F Start >e art breaker failure protection I0T
1451 |B/F off Bre r il protection is switched off|CG oT
1453 |B/F active B k failure protection is active oT
1455 |B/F fault Breaker failure fault detection CG OoT
1471 |B/F Trip y breaker failure protection C oT
1501|>0/L on itch on thermal overload protection I0oT
1502 (>0/L off Switch off thermal overload protection I0T
1503|>0/L bl lock thermal overload protection CG I0T
1511|0/L P hermal overload prot. is switched off |[CG oT
1512|0/L b Thermal overload protection is blocked oT
1513|0/L act Thermal overload protection is active oT
1515|0/L Warn Thermal overload prot.: Current warning|CG oT
1516|0/L Warn © Thermal overload prot.: Thermal warning|CG oT
O/L Trie Thermal overload protection trip C oT
>©/C Ph on >Switch on O/C protection phase I0T
>Switch off O/C protection phase I0T
>Switch on overcurrent protection earth I0T
>Switch off overcurrent protec. earth IOT
>Overcurrent protection:block stage I>>|CG IOT
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FNo. |Abbreviation Meaning Op|Ft oT
1722 (>I> block >0Overcurrent protection:block stage I> |[CG
1723 |>Ip block >0Overcurrent protection:block stage Ip |[CG T
1724 |>IE>> block >Overcurrent protec.: block stage IE>> |CG oT
1725|>IE> block >0Overcurrent protection:block stage IE>|CG I0T
1726 |>IEp block >0Overcurrent protection:block stage IEp|CG N I0T
1751|0/C Ph off Overcurrent prot. phase is switched off|CG oT
1753|0/C Ph active|Overcurrent prot. phase is active oT
1756|0/C E off 0/C protection earth is switched oT
1758|0/C E active |0O/C protection earth is active oT
1761[{0/C Gen.Fault|General fault detection 0O/C OoT
1762 |Fault L1 0/C fault detection phase L1 oT
1763 |Fault L2 0/C fault detection phase L2 oT
1764 |Fault L3 0/C fault detection phase L3 oT
1765 |Fault E 0/C fault detection earth OoT
1771 |Fault L1 0/C fault detection L1 only C
1772 |Fault L1E 0/C fault detection L1-E C
1773 |Fault L2 0/C fault detection L2 onl C
1774 | Fault L2E 0/C fault detection L2- C
1775 |Fault L12 0/C fault detection C
1776 |Fault L12E 0/C fault detection 2 C
1777 |Fault L3 0/C fault detection L \ C
1778 |Fault L3E 0/C fault detecti C
1779 |Fault L13 0/C fault detectd C
1780 |Fault L13E 0/C fault detecgs£§~32 L3-E C
1781 |Fault L23 0/C fault dete o) -1L3 C
1782 |Fault L23E 0/C fault detection L2-L3-E C
1783 |Fault L123 0/C fault de L1-1L2-L3 C
1784 |Fault L123E 0/C fault d n L1-L2-1L3-E C
1785 |Fault E 0/C fau et on E only C
1791(0/C Gen.Trip |O/C gen trip command C oT
1800 (I>> Fault 0/C fau detection stage I>> C OoT
1801|I>> Fault L1 |O/C £ t“detection stage I>> phase Ll OoT
1802 |I>> Fault L2 |O/C £ detection stage I>> phase L2 OoT
1803 |I>> Fault L3 |0O/C etection stage I>> phase L3 oT
1804 |T-I>> expired I>> expired C oT
1805|I>> Trip ection I>> phase trip oT
1810|I> Fault ult detection stage I> C oT
1811|I> Fault L1 ult detection stage I> phase L1 oT
1812 |I> Fault L2 fault detection stage I> phase L2 oT
1813 |I> Fault fault detection stage I> phase L3 oT
1814 |T-I> expi time TI> expired C oT
1815|I> Trip /C protection I> phase trip oT
1820|Ip Faul 0/C fault detection Ip C OT
1821 |Ip Fa 0/C fault detection Ip phase L1 oT
0/C fault detection Ip phase L2 oT
0/C fault detection Ip phase L3 oT
0/C time TIp expired C OT
O/C protection Ip phase trip oT
0/C fault detection IE>> earth C oT
0/C time TIE>> expired C oT
0/C protection IE>> earth trip oT
1834 [IE> Fault 0/C fault detection IE> earth C oT
1835/ T-IE> expired|0/C time TIE> expired C oT
1836 |IE> Trip O/C protection IE> earth trip oT
837|IEp Fault 0/C fault detection IEp earth C OT
38 |T-IEp expired|0/C time TIEp expired C OT
1839 |IEp Trip O/C protection IEp earth trip oT
1840 |Rush Block Ll|Phase L1 blocked by inrush detection CG oT
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FNo. |Abbreviation Meaning Op|Ft|E]|IOT O
1841 |Rush Block L2|Phase L2 blocked by inrush detection CG oT

1842 |Rush Block L3|Phase L3 blocked by inrush detection CG oT

1843 |Rush Crossbl. |Cross blocking by inrush detection CG oT

6901 |>IEF on >Switch on interm. E/F prot. I0T

6902 |>IEF off >Switch off interm. E/F prot. IOT P

6903 |>IEF block >Block interm. E/F prot. CG I0T

6921 |IEF OFF Interm. E/F prot. is switched off
6922 | IEF blocked Interm. E/F prot. is blocked

6923 |IEF enabled Interm. E/F prot. is active

6924 |IIE Fault det|Interm. E/F detection stage Iie>
6925|IIE stab.Flt.|Interm. E/F stab. detection

6926 |IIE Fault det|Interm. E/F detection stage Iie>
6927 |Intermitt.EF |Interm. E/F detected

6928 |IEF Tsum exp.|Counter of det. times elapsed
6929 |IEF Tres run.|Interm. E/F: reset time running
6930 | IEF Trip Interm. E/F: trip

6931 |Iie/In= Max RMS current value of fault
6932 |Nos.IIE= No. of detections by stage ILie>

R
>

¢

N
S

N
&
&
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Reference Table for Functional Parameters 7SJ511 O

1000 PARAMETERS < ’

1100 POWERSYSTEM DATA

1105 In PRIMARY Primary rated current

min. 10 A %
max. 50000 _— \
1112 Ie/Iph Matching factor Ie/Iph fo current
min. 0.001
20.000

max. E—

1141 T TRIP Minimum trip command r on
min. 0.01 s
max. 32.00 —_—

1200 O/C PROT. PHASES

1201 O/C PHASES 0/C prot r phase faults
ON [ 1 on
OFF [ ] off x
1202 I>> Pick- alwe of the high-set stage I>>
min. 0.05 I/In
max. 25.00 —_—
1203 T-I>> time delay of the high-set stage I>>
min. 0.00 \
o

max. 60.00/

1206 MEAS.REPET asurement repetition
g(E)S /'S [ yes

1211 CHARACTER. \

Characteristic of the 0/C stage Ip
NORMAL I [ ] Normal inverse
VERY INVE [ ] Very inverse
EXTREME S [ ] Extremely inverse
USER CHARACTER. [ ] User characteristics

1212 1I> Pick-up value of the overcurrent stage I>

.0 I/In

Trip time delay of the overcurrent stage I>
s

60.00/o  ——
1214.Ip Pick-up value inverse time O/C stage Ip
min. 0.10 I/In
max. 4.00 E—
1215 T-Ip Trip time delay inverse time O/C stage Ip
min. 0.00 s

max. 10.00/e _—
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1216 RMS FORMAT RMS format for inverse time O/C protection
FUNDAMENTAL [ 1] Fundamental
TRUE RMS [ 1] True rms
1221 MAN.CLOSE Manual close 0

I>> UNDELAYED
I>/Ip UNDELAYED

I>> undelayed
I>/Ip undelayed

INEFFECTIVE [ 1] Ineffective ¢
1500 0/C PROT. EARTH \:b
1501 O0/C EARTH 0/C protection for earth faults
ON [ ] on
OFF [ 1 off
1502 IE>> Pick-up value of the high-se a IE>>
min. 0.05 I/In
max. 25.00 —_—
1503 T-IE>> Trip time delay of theyhi stage IE>>
min. 0.00 ]
max. 60.00/e —_—
1506 MEAS.REPET Measurement repetit
NO [ 1 no
YES [ 1 yes x
1511 CHARACTER. Characteristic t 0/C stage IEp

1512

1513

1514

1515

1516

1521

NORMAL INVERSE
VERY INVERSE

Normal invers

Very inve
EXTREMELY INVERS Extremel rse
USER CHARACTER. User char ristics
IE> Pick-upgv e of the overcurrent stage IE>
min. 0.05 I/In
max. 25.00 —_—
T-IE> frip time delay of the overcurrent stage IE>
min. 0.00
max. 60.00/x —
IEp &I -up value inverse time O/C stage IEp
min. 0.10 n
max. 4.00
T-IEp Trip time delay inverse time O/C stage IEp
min. 0.00 S
max. 10.00/
RMS FO RMS format for inverse time O/C protection
FUNDAME [ 1 Fundamental
TRUE RMS [ 1] True rms
MAN.CLO Manual close
IE&> UNDELAYED [ 1] IE>> undelayed
E>)YIEp UNDELAY. [ ] IE>/IEp undelayed
CTIVE [ ] Ineffective
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2000 INRUSH STABILIZATION
2001 RUSH Inrush stabilization O
OFF ] off
ON ] on
2002 2nd HARMON Content of Ph current which initiates blocking
min. 10 % P
max. 45 _—
2003 CROSSBLOCK Blocking all phase fault d c%ssblock)
NO ] no
YES ] yes
2004 T-RUSH Time limit of blocking te ick-up
min. 0.10 S
max. 60.00 _—
2500 SPECIFIC CHARACTERISTICS :
2501 CHARACTERISTIC 1 Characteristi 1
2700 THERMAL OVERLOAD PROT. \
2701 THERMAL OL State ot&ermal overload protection
OFF [ 1 off
ON [ 1 on
2702 K-FACTOR tor for thermal overload protection
min. 0.10
max. 4.00 ———S--%
2703 T-CONSTANT ime constant for thermal overload protection
min. 1.0 n
max. 999.9
2704 © WARN Thermal warning stage
min. 50 %
max. 100 E—
2705 I WARN Current warning stage
min. 0. I/In
max. E—
2706 Calculation method for thermal stages

IMAX

] Theta max
] Theta mean
] Theta from Imax

O\C
©® MEA
FR

29OQ.MEAS.VALUE SUPERVISION

903

SYM.Ithres
min. 0.10
max. 1.00

Symmetry threshold for current monitoring
I/In
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2904 SYM.Fact.I Symmetry factor for current monitoring
min. 0.10
max. 0.95 _—
2905 SUM.Ithres Summation threshold for current monitoring 0
min. 0.05 I/In
max. 2.00 _—
2906 SUM.Fact.I Factor for current summation monitoring ¢
min. 0.00
max. 0.95 _—
3300 INTERMITT. EARTH-FAULT PROT
3301 INTERM.EF Intermittent earth fault protec®ion
OFF [ 1 off
ON on
3302 Iie> Pick-up value of interm. ge
min. 0.05 I/In
max. 25.00
3303 T-det.ext. Extension time for ault detection
min. 0.00 ]
max. 10.00 \
3304 T-sum det. Sum of detection%es
min. 0.00 s
max. 100.00

3305

3306

T-reset Reset ti

min. 1 s

max. 600 E— \
Nos.det. No. o
min. 2

max. 10 E—

for start of int. E/F prot

3900

3901

3911

3912

’@
BREAKER FAILURE PKK&
B/F PROT. cuit breaker failure protection

OFF @fo
ON, INTERN.ST On, internal start
ON, EXTERN.ST ] On, external start
ON, INT. o& ] On,

int.or ext.start
I> B/F Pick-up threshold of current detector I>B/F
min. 0940
max. 4.
0.0

I/In
T-B/F
min. .
mag. 60.00/e

Delay time T-B/F
s
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Tests and Commissioning Aids 7SJ511 O
4000 TESTS

O

L 4

4400 CB TEST LIVE TRIP

4404 CB TRIP Circuit breaker trip test 3pol

4900 TEST FAULT RECORDING
4901 FAULT REC. Tnitiation of fault re@

%
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Annunciations, Measured Values etc. 7SJ511 O
5000 ANNUNCIATIONS ( ,
5100 OPERATIONAL ANNUNCIATIONS P
5200 LAST FAULT \:b

5300 2nd TO LAST FAULT E

5400 3rd TO LAST FAULT

5600 CB OPERAT. STATISTICS

5604 Trip No = Number of trip co sued

5607 Y»IL1l/In= Summated current Neyo) IL1/In

5608 YIL2/In= Summated current fri d IL2/In

5609 Y»IL3/In= Summated current ipped IL3/In

5610 I11/In= Last trip curr LW IL1/In=

5611 IL2/In= Last trip cur IL2/In=

5612 IL3/In Last trip e 3 IL3/In=

5700

5701
5702
5703
5704
5713
5714
5715
5716

OPERATIONAL MEASURED VALUES \

” —_—

0= o° oo oo

5900

5901
5902
5903
5904

Curre@phase
Cur; phase

(Lurgent) in phase

kmt in phase

rrent in phase
Cu¥rent in phase

IL1
IL2
IL3

IL1
IL2
IL3

00 00 o

i
[ ]

IEa erational measurement: IEa=
OVERLOAD S D/ VALUES

®/0tri Temperature rise for phase Ll
®/0tri Temperature rise for phase L2
®/0tripL Temperature rise for phase L3
®/0trip Temperat. rise for warning and trip
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Reference Table for Configuration Parameters 7SJ511 O

6000 MARSHALLING

6100 MARSHALLING BINARY INPUTS

6101 BINARY INPUT 1 Binary input 1

4
6102 BINARY INPUT 2 Binary input 2 g

6200 MARSHALLING SIGNAL RELAYS
6201 SIGNAL RELAY 1 Signa 1

6202 SIGNAL RELAY 2 @gnal relay 2

6203 SIGNAL n@ 3 Signal relay 3

6204 S AL RELAY 4 Signal relay 4
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6205 SIGNAL RELAY 5 Signal relay 5 O

6300 MARSHALLING LED INDICATORS \%

6301 LED 1 LED 1 S

6302 LED 2 LED 2 :

7

6303 LED 3 LED 3 K

6304 LED 4 LED 4

2
6305 LED 5 (}D 5

6306 LED 6 LED 6

R
$
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6400 MARSHALLING TRIP RELAYS
6401 TRIP RELAY 1 Trip relay 1 O

6402 TRIP RELAY 2 Trip relay 2 %

7000 OP. SYSTEM CONFIGURATION

7100 INTEGRATED OPERATION

7101 LANGUAGE Language
DEUTSCH [ ] German \

ENGLISH [ ] English
US-ENGLISH [ 1] US-En

7102 DATE FORMAT
DD.MM.YYYY [
MM/DD/YYYY [

7105 OPER. 1st L 2

7106 OPER. 2nd L 4 O Operational message for 2nd display line

7107 FAULT 1st :: Fault message for 1lst display line

7108 L

Fault message for 2nd display line

71 INDIC Fault indication: LED and LCD

FAULT DETEC [ ] With fault detection
TRIP COMM. [ ] With trip command
L2
7200 PC/SYSTEM INTERFACES
201 DEVICE ADD. Device address
min. 1
max. 254 _—
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7202 FEEDER ADD. Feeder address
min. 1
max. 254 —_—

7203 SUBST. ADD. Substation address 0
min. 1
max. 254 _—

7208 FUNCT. TYPE Function type in accordance with VDEW/ZVEI ¢
min. 1

max. 254 _—

7209 DEVICE TYPE Device type \
min. 0
max. 255 _—

7211 PC INTERF. Data format for PC-interface 0
DIGSI V3 ] DIGSI V3

ASCII

ASCII Q
7215 PC BAUDRATE Transmission baud rate fo —initerface
9600 Baud
19200 Baud

——
fa—

9600 BAUD [ ]
19200 BAUD [ ]
1200 BAUD [ 1 1200 Baud
2400 BAUD [ 1 2400 Baud
4800 BAUD [ 1 4800 Baud
7216 PC PARITY Parity and stop- &r PC-interface
DIGSI V3 [ 1] DIGSI V3
NO 2 STOP [ ] No parity,2 st i t
NO 1 STOP [ 1] No parity,1l s
7221 SYS INTERF. Data for r system-interface
VDEW COMPATIBLE [ ] VDEW comp le
VDEW EXTENDED [ ] VDEW ex
DIGSI V3 [ 1 DIGSI
LSA [ ] LSA
7222 SYS MEASUR. Me t format for system-interface
VDEW COMPATIBLE [ ]‘ID compatible
VDEW EXTENDED [ 1] \ ended
7225 SYS BAUDR. ansmission baud rate for system-interface
9600 BAUD M Baud
19200 BAUD 1 00 Baud
1200 BAUD [ 171200 Baud
2400 BAUD 2400 Baud
4800 BAUD ] 4800 Baud
7226 SYS PARI Parity and stop-bits for system-interface
VDEW/D I3/ [ ] VDEW/DIGSI V3/LSA
NO 2 S [ ] No parity,2 stopbits
NO 1 STO [ ] No parity,l stopbit
7235 SYS PARAMET Parameterizing via system-interface
NO P [ 1 no
Y [ ] yes
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7400 FAULT RECORDINGS

7402 INITIATION
STORAGE BY FD. [
STORAGE BY TRIP [
START WITH TRIP [

7403 SCOPE
FAULT EVENT [
FAULT IN POW.SYS [

7410 T-MAX

min. 0.30

max. 5.00 E—
7411 T-PRE

min. 0.05

max. 0.50 E—
7412 T-POST

min. 0.05

max. 0.50 E—

7431 T-BINARY IN
min. 0.10

max. 5.00/e _

7432 T-KEYBOARD
min. 0.10

max. 5.00 E—

7490 SYS LENGTH

660 VALUES FIX [ ]
[

<=3000 VAL. VAR

Initiation of data storage O

Storage by fault det

Storage by trip

Start with trip

Scope of stored data P

Fault event
Fault in power syst.

Maximum time period of a fa\grding
s r];
Pre-trigger time for fau cording

S

Post-fault time for@ recording
S

Storage t@tlatlon via binary input
s
QM

initiation via keyboard

h fault record (former LSA)
alues fix
00 val. var

7800 SCOPE OF FUNCTION

7812 CHARAC. PH 4 C)
DEFINITE TIM

INVERSE TIM{\[
7815 CHARAC. E

DEFINIT [
INVERSE (TIM [

7827 THER
NQ§!$~.S [
T

X [

78 TERMIT.EF
NAEXIST [
E [

7885.PARAM. c/0
NON-EXIST [
EXIST

899 FREQUENCY
fN 50 Hz [
fN 60 Hz

]

[E——

Characteristic O/C protection phases
Definite time
Inverse time

Characteristic O/C protection earth
Definite time
Inverse time

Thermal overload protection
Non-existent
Existent

Intermittent earth fault protection
Non-existent
Existent

Parameter change-over
Non-existent
Existent

Rated system frequency
fN 50 Hz
fN 60 Hz
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7900 DEVICE CONFIGURATION
7910 CB TEST BI CB test via binary input program O

THREE-POLE TRIP [ ] Three-pole trip O
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Operational Device Control Facilities 73J511

8000 DEVICE

CONTROL

QO

8100 SETTING REAL TIME CLOCK

8101 DATE /
8102 DATE
8103 TIME

8104 DIFF. T

TIME

IME

Actual date and time
Setting new date
Setting new time

Setting difference time

8200 RESET

8201 RESET

8202 RESET

8203 RESET

8204 RESET

8205 RESET

-
>

8300 SYS-VDEW ANNUNC.-MEAS

\: ng via system-interface
(]E;E

8301 SYs TES
OFF
ON

T

8500 PARAMET

~O

8501 ACTIV PAR

8503 ACTIVAT

8511.COPY
8512 COPY
513 COPY

8514 COPY

SET A

SET

S

E

S B
T

G

BIN.INPUT
LSA CONTR

e ’c&'}@m

[ S S T S S

Actual active parameter
Activation of parameter
Set a

Set b

Set c

Set d

Set via binary input
Set by lsa control

Copy original parameter
Copy original parameter
Copy original parameter
Copy original parameter

Copy parameter set A to

set

set

set

set

set

set

set

to

to

to

to

B

set

set

set

set
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8515 COPY Copy parameter set A to set C

8516 COPY Copy parameter set A to set D

8517 COPY Copy parameter set B to set A O
8518 COPY Copy parameter set B to set C

8519 COPY Copy parameter set B to set D ¢
8520 COPY Copy parameter set C to set A %

8521 COPY Copy parameter set C to set B \

8522 COPY Copy parameter set C to set D @

8523 COPY Copy parameter set D to set A 0

8524 COPY Copy parameter set D to setQ

8525 COPY Copy parameter set D to s
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. PTD PA D PSN

D-13623 BERLIN

Germany

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when
reading this manual, kindly enter them in this
form together with any comments or sug-
gestions for improvement that you may have.

From

Narme 00

o
\}Q}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

&N
>
N

R

C53000-G1176-C101-4
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