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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 i ofthe Council Directive in accor-
dance with the generic standards EN 50081 and EN 50082 (for I e) and the standards EN 60255—-6
(for low—voltage directive) by Siemens AG.

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

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

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

This instruction manual dogs not purport to cover all
details in equipment;imordo provide for every possi-
ble contingency to be met in connection with instal-
lation, operation or maintenance.

Should furtRer information be desired or should par-
ticular problems arise which are not covered suffi-
cientlygpforythe” purchaser’'s purpose, the matter
should\be referred to the local Siemens sales office.

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

1 Introduction

1.1 Application

The numerical current comparison protection is a
fast and selective short-circuit protection for cables
and overhead lines. Since the comparison of the
measured data is performed individually per phase,
the treatment of the network neutral is without im-
portance as long as the short-circuit current is suffi-
ciently high for the protection to pick-up.

It is particularly suited to short lines, where, for ex-
ample, the first zone of a distance protection cannot
be set sufficiently short. It can be used with lines
down to any length. One set of current transformers
is required at each end ofthe line. Voltage transform-
ers are not required.

An essential advantage of the current comparison
protection is its ability to initiate the immediate dis-
connection of any short-circuit at any location in the
protected zone. The current transformers at each
end separate the protected zone from the rest of the
network. This precise zone cut-off is the reason fop
the absolute selectivity of the comparison protection
principle. This eliminates the need to delaythe trip
signal which is necessary with time-gradediprotec-
tion.

The current comparison protection systemirequires
the installation of one 7SD512 or 7SD511 (from firm-
ware version V2.0 or higher) unit atfeachyend of the
line. The data exchange requireéd, forthe dnteraction
of both units is performed by digital'signals via an in-
terface and a data link. For thisy, optical fibres are
recommended. Since fault-freg data transmission is
a prerequisite for the correct funetioning of the pro-
tection system, it is continuously supervised within
the relay.

When the data linkyfailsyor when the received data
are not plausiblegthe felay can switch automatically
over to emergency? overcurrent time protection
mode. In this casefthe relay can continue operating
either as definite time or as inverse time overcurrent
protection for phase and earth faults.

Sincelthe comparison protection does not discon-
nectfaults outside the protected zone, an additional

time-graded protection must be installed at at least
one end of the line to serve as superimposed back-
up protection.

In cases where a transformer is,directly connected
(i.e. without a circuit breaker) téya cable or to an over-
head line, current trangformers should be installed
at the connection point and.the 7SD512 should only
be used as line protection. Since the line compari-
son protection is_ nofsuitable for the inclusion of a
transformer infthe“protected zone, the transformer
must be equipped with a transformer differential pro-
tection, e g. 7WUI57.

A thermal,overload protection is integrated for use
amcables.

Fer use on overhead lines, an automatic reclose
function is integrated which permits three-pole,
single-pole, or single- and three-pole auto-reclo-
sure. Additionally, repeated auto-reclose attempts
are possible (up to 9 shots).

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

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

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

C53000-G1176—-C105
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7SD51
Station 1

t Data transmission link

7SD51
Station 2

Figure 1.1 Current comparison protection for lines and cables 7SB51, scheme

1.2 Features

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

— complete digital measured value processing and
control from data acquisition ahddigitizing of the
measured values up to the trip and close deci-
sions for the circuit breakers;

— complete galvanic and réliablg separation of the
internal processing“eircuits from the measure-
ment, control and supply, circuits of the system,
with screenedgnalog input transducers, binary
input and output‘modules and d.c. converter;

— comprehensive supplementary functions (referto
Section 1.3);

— contindousicalculation of operational measured
valyes and indication on the front display;

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

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

— data exchange with opposite station via optical
fibre for data transmission; isolated V.24 (RS232)
interface possible for connection with a optical
fibre transmission device;

— compatible with 7SD511 from firmware V2.0;
— communication with central control and storage
devices via serial interfaces is possible with opti-

cal fibre connection;

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

C53000-G1176—-C105
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1.3 Implemented functions

The numerical current comparison protection relay
7SD512 contains the following functions:

Current comparison protection

— protection for all kinds of short-circuits in systems
with earthed or non-earthed star-point;

— reliable distinction between load conditions and
fault conditions;

— phase-segregated measurement, thus pick-up
sensitivity independent of the type of fault;

— single-pole trip possible for single-phase faults
(for operation with single-pole or single- and
three-pole auto-reclosure);

— adjustable steady-state pick-up level together
with high dynamic sensitivity;

— insensitive to inrush and charging currents as well
as to high-frequency transients;

— insensitive to d.c. components and trangformer
errors of current transformers;

— high stability even with differing currentdirans-
former saturation;

— data exchange with opposite station /ia optical
fibre for data transmission; iSolated V.24 (RS232)
interface possible for conneetion, with a optical
fibre transmission device;

— intertripping signal for'rapid“phase-segregated
trip even at line ends without infeed or with weak
infeed;

— continuouspsupervision of data link and data
transmission time;

— automatic correction of the data transmission
time is possible.
Emergency overcurrent function

—“for¥emergency operation” during disturbance or
failure on the data transmission link;

— operates as definite time or inverse time overcur-
rent protection with selectable charagteristics;

— separate high current stage with definite time
characteristic or instantaneous trip;

— separate earth current stages with separately se-
lectable characteristics,
External local trip

— tripping of the l6gal ciréuit breaker from an exter-
nal source withyadjustable delay and reset time;

— includesgsignal,of external protective or supervi-
sory devigesninto the processing of trip com-
mands and.signalling.

Transfer trip

— provides tripping of the remote end circuit break-
er by an external signal, e.g. breaker failure pro-
tection.

User definable annunciations

— includes user definable signals and messages
into the processing of annunciations;

— transmission of user definable signals and mes-
sages to the remote line end.

Automatic reclose function
— single-pole, three-pole or single and three-pole;

— single or multi-shot (e.g. RAR and DAR, three-
pole DAR from second shot on);

— with separately allocated action times and dead
times for single-pole, three-pole RAR (rapid AR for
first shot) and three-pole DAR (delayed AR for fur-
ther shots);

— can be initiated by current comparison protection
and/or emergency overcurrent time protection.

C53000-G1176—-C105
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Thermal overload protection — annunciation storage for the last three network
faults, optionally with real time clock;

— provides thermal replica of the current heat

losses; — data storage and transmission for fault recordi
giving

— true r.m.s. measurement of all three conductor rapid fault analysis,

currents; detailed fault records;

— adjustable warning stage. — counting of tripping and closing commands as
well as recording of fault data a mulative
addition of the interrupted faut cufrents;

The standard functions also include:

— commissioning aids such ction check,

— continuous self-monitoring right from the d.c. cir- signal transmission time ment, and cir-

cuits, through the current inputs to the tripping re- cuit breaker live test.
lays, thus achieving maximum availability and a

more corrective than preventive maintenance
strategy;

— measurement and test routines under normal @
load conditions:

measurement of load currents,
measuring of the signal transmission time,

measurement of current direction and phase se-
quence; K

1))
R
.(,(b
&

O
&
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2

2.

Design

1 Arrangements

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

7SD512x-xBxxx- in housing 7XP2040—-1 for
panel surface mounting

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

Plastic guide rails are built in for the support of
plug-in modules. Next to the guide rail at the bot-
tom on the left-hand side of each module, a con-
tact area which is electrically connected to the
housing is installed to mate with the earthing
spring of the module. Connection to earth is made
before the plugs make contact. Earthing screws
have been provided on the left hand side of the
housing. Additionally, terminal 26 is connected t@
the case.

All external signals are connected to 100 serewed
terminals which are arranged over cut-outs,onthe
top and bottom covers. The terminals®are Aum-
bered consecutively from left to right at the bot-
tom and top.

The heavy duty current plug cenneetors provide
automatic shorting of the ¢it. ciréuits whenever
the modules are withdrawn. This.does not release
from the care to be taken,whene.t. secondary cir-
cuits are concerned. With differential protection
relays, trip may occur‘when modules are with-
drawn or insertedt

For the optional interface to a central control and
storage dunit,4/an additional coupling facility has
been provided. For the interface for optical fibre
connection (Model 7SD512x—*xxxk—%xC), two
F—SMA connectors have been provided.

Fok protection data transmission to the opposite
line‘'end a further serial interface is provided (opti-
cal fibre or V.24/RS 232 C).

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

— 7SD512x--xCx*xx- in housing 7XP2040-2 for

panel flush mounting or 7SD512x - xExxx- in
housing 7XP2040-2 for cubicle installation

The housing has full sheet-métal covers, as well
as a removable front cover withstransparent plas-
tic window for panel moeunting.

Plastic guide railsyare(built in for the support of
plug-in modules. Nexhto the guide rail at the bot-
tom on the left-hand side of each module, a con-
tact area whichnis electrically connected to the
housing is“ipstalled to mate with the earthing
spring ofthe,module. Connection to earth is made
before the plugs make contact. Earthing screws
have beemprovided on the rear wall of the hous-

ing.

AllRexternal signals are connected to connector
modules 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 modules are withdrawn. This does notrelease
from the care to be taken when c.t. secondary cir-
cuits are concerned. With differential protection
relays, trip may occur when modules are with-
drawn or inserted.

For protection data transmission to the opposite
line end a further serial interface is provided (opti-
cal fibre or V.24 / RS 232 C).

For the optional interface to a central control and
storage unit (7SD512x—*xxxx—%C) a module
with 2 F—=SMA connectors is provided.

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 Fig-
ure 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—-C105
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Figure 2.1
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e.g. 1A2
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ol ln1 2 o |1
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| & DD D]
B A
) |

Connection plugs (rear view) — housing for flush mounting — example
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2.2 Dimensions

O

Figures 2.2 and 2.3 show the dimensions of the various types of housings available. < : ,

7SD512 Housing for panel surface mounting 7XP2040—1 L4

234 7 %
7.5 27 29.5
29
51[ofolofolo] -:-- 75

266

000
Ly
FEF &

ﬁ71 Egggg & Interface for optical
26 [o|ofofo]o o T T 0 fibre below Reset and pag-
ing buttons
- 21 | . 71

"

optical fibre connectors

integrated F—SMA connector,
Y with ceramic post,

e.g for glass fibre 62.5/125 ;um

Earthing termi@
Max. 10&

Is for cross-section max. 7 mm?2

Dimensions in mm

igure 2.2  Dimensions for housing 7XP2040—1 for panel surface mounting
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7SD512 Housing for panel flush mounting or cubicle installation 7XP2040-2

29.5 172 30 225
220
| __— Mounting plate
% T ———— 77
| e |
+ + .
] ] 7
1.
‘_ 1 1 6
+ + 5
< 5 —_—— ]
% g D C B A
Al g - —
4
3
2
1
I /
= —— 7
Reset and paging
buttons

Connector modules
221 *2

HA TN

Heavy current connectors:
Screwed terminal for max. 4 mm?2,
Twin spring crimp connector in parallel for

max. 2.5 mm?2.
2 5 or M4

208

Further connectors:

Screwed terminal for max. 1.5 mm2.

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

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

e.g for glass fibre 62.5/125 ;um

245 +1

Panelcut-out

255 8 +03

54

o

Dimensions in mm

N RNeS N
13,2 180 105
785, 206.5 £03

>

Rigure2.3  Dimensions for housing 7XP2040-2 for panel flush mounting or cubicle installation
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2.3 Ordering data

Protection Relay 7SD512 - Alo|2]| -

Numerical Current Comparison 7. 8. 9. 10. 11. 12 13. 1QQ

Rated current; rated frequency
1TA;50B60Hz ...
5A;50/60Hz ........... .

Auxiliary voltage
24/48 NV AC ..ot
B0/110/125V AC ... oot

220/250 V AC ..o

Construction
in housing 7XP2040 for panel surface mounting
in housing 7XP2040 for panel flush mounting .......

in housing 7XP2040 for cubicle installation
(without glass front) . ........... ... it

Serial interface for protection data trans

— with isolated serial interface (V.24 or R ) 0
— with serial interface for optical fibre connection 820 nm 1
— with serial interface for optical fibr tion 1300 nm 2

Serial interface for couplingt\on ol centre

without serial interface . ... \ .................................................. A
with serial interface for o fi CONNECHION . ..ttt e C
4

C53000-G1176-C105 15



7SD512 v3

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 (settable)

<0.1 VA per phase
<0.5 VA per phase

100 xIyfor<is

20 Xlyfor<<1@s

4  xlycontinuous
250 x Iy @hezhalfieycle

Auxiliary voltage
Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy

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

Permissible variations
Superimposed ac voltage,
peak-to-peak

Power consumption quiescent
energized

Bridging time during failure/short-circuit
of auxiliary voltage

|19t056VdC | 48 to 144 Vdc |176t0288VdC|

<12 % at rated voltage

< 6% atlimits of admissible voltage
approx. 11W

approx. 20 W

Heavy duty (command) contacts

Command (trip) relays, Aaumber

Contacts per relays

Switching capacity, MAKE
BREAK

Switching voltage

Permissible current

5

2NO

1000 W/VA

30 W/VA

250 V

5 A continuous
30 Afor0.5s

Signal contacts

Signalfalarmrelays

Contaet per relays

Switching capacity = MAKE/BREAK
Switching voltage

Permissible current

11

1 CO

20 W/VA
250 V

1 A

16

C53000-G1176—-C105



7SD512 v3

Technical data

Binary inputs
Number

Operating voltage

for rated control voltage

pick-up value, approx.

Current consumption

10

reconnectable 24 to 250 V dc, up to produgtion Series

/DD in 2, from production series /EE or latenin
4 ranges:

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

16 Vdc 44 \/dc 80/A/de 160 Vdc

approx 1.7 mA independeniyof Operating voltage

Serial interfaces

Operator terminal interface

— Connection

— Transmission speed

Floating interface for data transfer
to the remote line end

— Standards

— Transmission speed

— Transmission security

— Connection

Floating interface for data transfer
to a control centre (optional)

— Standards

— Transmission speed

— Transmission security

— Connection optical fibre

Optical wave length
Permissible line attenuation
Transmission distance
Narmal signal position

non-isolated

at the front, 25-pgle subminiature connector
acc. ISO 2110

for connectigh ofya personal computer or similar
as delivered'9600/Baud

min 1200,Baud;"max 19200 Baud

isolated

similar V.24/V.28 to CCITT; RS 232 C to EIA
19200 Baud

Hamming distance d = 4

data cable or optical fibre, refer to Section 3.2

isolated

Protocol acc. VDEW/ZVEI and IEC 60870—-5-103,
or acc. DIN 19244 (selectable)

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

Hamming distance d = 4

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—-C105
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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 6060255—-5

2 kV (rms); 50 Hz

2.8 kV dc

5 kV (peak); 1.2/50 us; 0.5 J; 3 positive
and 3 negative shots at intervals,of'6's

EMC tests; immunity (type tests)

Standards:

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

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

— Radio-frequency electromagnetic field,

IEC 60255-6, IEC 60255%22 (product standards)
EN 50082-2 (generic/standard)
VDE 0435 /parti803

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

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

10 V/m; 27 MHz to 500 MHz

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

— Radio-frequency electromagnetic field,

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

— Radio-frequency electromagnetic field, fpulse

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

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

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

— Fast transients

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

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

— Conducted disturbances induged by
radio-frequency fieldsyamplittde modulated
IEC 61000—4—6j class TIL

— Power frequency‘magnetic field
IEC 61000-4-38, class IV
IEC 60255—-6

duration 1 min

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

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

EMC testsjiemission (type tests)
Standard:

— Cenducted interference voltage, aux. voltage
CISPR22, EN 55022, class B

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

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

30 MHz to 1000 MHz

18
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255—-21-2, class 1

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

IEC 60255—-21
and IEC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, durationi1 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 85Wz: 1 g acceleration (hor. axis)

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

sweep rate.1, octave/min
1%¢ycle'in, 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—-24class™
IEC 60068—-2—-29

IEC 60255—-21
and IEC 60068—-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

3.1.4 Climatic stress tests

—gecommended temperature during service

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

—"permissible temperature during service

permissible temperature during storage -25°C to +55°C
permissible temperature during transport -25°C to+70°C
Storage and transport with standard works packaging!
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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 stib-stations of lower volt-
ages.

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

WARNING!The relay is not designed for use in resi-
dential;\eommercial 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 miounting
— in housing for flush“mounting

Degree of protection acc. to EN 60529
— Housing

approx. 10.0 kg
approx. 7.6 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 Current comparison protection

Setting ranges/steps
Steady-state trip threshold I/In

Dynamic trip threshold I/IN
(for abrupt current changes)

Pick-up characteristics
Reset value
Frequency range

0.50t04.00 (steps 0.01)
0.20t0 1.00  (steps 0.01)
refer to Figure 3.1

0.15 . Iy
45 to 55 Hz or 55 to 65 Hz

Times

Pick-up time with double-ended infeed
— with 4 x setting value 1> DYN

Reset time

approx. 30 ms to 35 ms

approx. 100 ms

Tolerances of pick-up limits

Influence variables

— Auxiliary voltage in range
0.8 < Upy/Uyn < 1.15

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

+5 % of,should-be*value = 0.01 - Iy (with single-
ended infeed)

1%

< 0.5 %/10K

Protection data transmission

Connection for coupling with opposite station

Direct wire connection (e.g. for connection

of an electro-optical converter)

— data cable

max. signal jitter at transmission output

adm. signal jitter at receive input
— permissible line attenuation
— transmission distance
Optical fibre connection

— direct fibre-optic cennection:

optical wavelength

max. signal jitter at transmission output

adm. signal jitter at receive input
glass fibre type

permissible line attenuation
transmission distance (guide value)

normal signal position

— via opitical fibre transmission device

isolated

for flush mounted housing: at the rear, 4-pole
connector module

for surface mounted housing: at terminals above

2 core pairs, with individual and common screening

150 Q/km, 60 nF/km; e.g.

LI YCY—-CY/2 x 2 x 0.25 mm?

<< 0.23 Ul (unit interval)

<< 0.25 Ul (unit interval)

max. 10 dB

approx. 1 km

integrated connector for optical fibre,

with ceramic post

for flush mounted housing: at the rear;

for surface mounted housing: on the bottom cover

F-SMA plug 820 nm FC plug 1300 nm

<< 0.11 Ul (unit interval) << 0.11 Ul (unit interval)
< 0.43 Ul (unit interval) << 0.43 Ul (unit interval)
62.5/125 um multi-mode | 9/125 um single mode
typ. 8 dB typ. 21.5dB

approx. 1.5 km approx. 30 km

factory setting: "Light off”;
with 820 nm reconnectable “Light on”

e.g 7VR50 or PCM 30 unit
for longer distances

C53000-G1176—-C105
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TRIP
(steady state)

Station b
| | | |

SRERLKS
&
&

RRLLKS

&5
RS
&S
XS

<
Q

7/ — TRIP
— (steady-state), |
i | Stationa | &
: ' . ' -

- TRIP
- (steady-state)
- Station a

Tl
TRIP

(steady state)
Station b

I Current in station a (local station) in direction of line

lp Current in station b (opposite station) in direction of line

Figure.3x1  Pick-up characteristics of 7SD51

z_lm

Characteristic
during
healthy
operation
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3.3 External local and transfer trip

—

External local trip via binary input C)

4
Setting ranges/steps

Trip delay 0.00 st0 60.00 s (steN@

Reset delay 0.00st060.00s ( 15s)
Tolerances 1% or 10 ms

Operating times Q

Pick-up time appr 35 ms

Reset time X. 45 ms

Transfer trip via binary input @2
0O
Setting ranges/steps \

Send delay before transm& 0.00st060.00s (steps 0.01s)
Send prolongation time < ) 0.00st060.00s (steps 0.01 s)
Reception prolonga ime 0.00s1t060.00s (steps 0.01 s)

Tolerances < \: 1% or 10 ms

Operating times

L 4
Pick-up time (incl. transmission) approx. 50 ms

ime approx. 45 ms

he set times are pure delay times.
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3.4 Emergency overcurrent time protection

Emergency operation

operation modes

during data transmission failure

optionally definite time overcurrent protection
or inverse time overcurrent protection; with
definite time or instantaneous high current stage

Characteristics

for definite time overcurrent protection
— shortest trip time

for inverse time overcurrent protection
— trip time characteristics

approx. 30 ms

normal inverse, very inverse, extremely inverse
(type A, B, C) acenlEC80255-3;
refer to Figure 3.2

Pick-up/Times

high-current stage
high-current stage

I>>/ly (phases)
le>>/ly (earth)

overcurrent stage (phases) for definite time |>/I§
delay time T~

earth current stage for definite time I=>N
delay time Tigs

overcurrent stage (phases) for inverseytimely/In
time multiplier Ty,

earth current stage for inverse'time lep/IN
time multiplier Tigp

measuring time
reset time
overshot time
drop-off ratio

measurement tolerances acc. VDE 0435 part 303
— for definite time stages, 1>>, [g>>, I>, [g>
— for inversejtime stages Ip, Igp

time tolerances
— for, definite time stages
= foninverse time stages

0.1040 45.00
0.10%0 10.00 (steps 0.01)
0700,s t6)32.00s  (steps 0.01 s)
or oo |(Stage ineffective)

(steps 0.01)

0.10to 15.00 (steps 0.01)
0.00st032.00s (steps 0.01 s);
or co (stage ineffective)

0.10 to 4.00 (steps 0.01)
0.00st032.00s (steps 0.01 s)
or co (stage ineffective)

0.10 to 4.00 (steps 0.01)
0.50 to 32.00 (steps 0.01)
0.10 to 4.00 (steps 0.01)
0.50 to 32.00 (steps 0.01)

approx. 35 ms
approx. 35 ms
approx. 35 ms
approx. 0.95

+ 3 % of set value
pick-up at 1.05 < I/lg)p < 1.15

1 % of set value or 10 ms
< 5% +£30ms for 2 <I/lg)p <20
1 S T(E)p/S S 20

24
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Figure 3.2

(I/IP)Z -1 10

t  tripping time

Tp settime delay
| earth fault current
Ip  setearth fault pick-up value

Tp/10 corresponds to the
usual time multiplier TM

Note: For earth faults read
Igp instead of |, and
Tep instead of q'p

Tripping time characteristics of inverse time overcurrent protection
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3.5 Thermal overload protection

Setting ranges/steps

Factor k according to IEC 60255-8
Time constant t

Thermal warning stage  Oyarm/Oxip

Current warning stage  lyarm/IN

0.10 to 4.00 (steps 0.01) '-
1.0t0999.9 min  (steps 0.1 min)

50 to 100 % referred to trip temperature ¢

rise (steps 1 %)
0.10 to 4.00 (steps 0.01)

Trip time characteristic

Reset ratios
e/ ®trip
©/Owarn

/lwam

Tolerances

— referring to k- Iy
— referring to trip time

Influence variables referred to k-l

— Auxiliary dc voltage in range
0.8 <Uy/Upyn<1.15

O
— Temperature in range \
=5°C < Uamp < +40 °C \

— Frequency in range
0.95 < f/fy < 1.05 O

- Ja

t trip time 6

T time const

| load curr

lore  preloa r

k factor ing to IEC 60255—-8
r Is ures 3.3 and 3.4

a 10.99

.99
rox. 0.97

+10%
+10% +2s

<1%
<05%/10K

<1%

26
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t/min r t/min1
100 Parameter: 100
setting value
time constant
\ T/min
50 50
w0 \\\\ \\ \\ 0]
20 1 207
\\ \ oo
10 1 10
AR i
7 200 7
EARNNNAN .
2 27
\ \ \ 0o
1 \ 1
\ s
0.5- \ \\\ 0.5-
i 20 i
0.3- \ \\ \ 0.3
0.2 \\ \ \ 0.2+
10
0.17 \ \ 0.17
5
1 2
0.05 T T T T T T — 0.05
1 2 3 4 5 678910 12 1
/K - In
1/k-1,)
t=1-1 I/ ,N)
(I/k . IN)_ -1
Figure 3.3  Trip time characteristic of overload

protection — with preload —

Parameter:
setting value
time constant
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Figure 3.4
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T
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T T T T 177 |
4 5 678910 12

I/ kL) = (L /K- 1)

for 90 % preload

r/k-

L) -1

—_—

Ik - In

Trip time characteristic of overload
protection — with 90 % preload —
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3.6 Auto-reclosure

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

Auto-reclose modes single-pole or three-pole or
single/three-pole (1st shot RAR);
further shots three-pole (DAR)

C)O

9

Possible programs for RAR three-pole for all kinds of f
single-pole, no AR after thr ole trip
single- and three-pole, ending on trip
command

Possible programs for DAR DAR only

Action times 320.00 s (steps 0.01 s)
RAR dead time single-pole . 10 320.00 s (steps 0.01 s)
RAR dead time three-pole 0.01's to 320.00 s (steps 0.01 s)
DAR dead times 0.01 s to 1800.00 s (steps 0.01 s)
Discrimination time for evolving faults \ 0.01 s t0 320.00 s (steps 0.01 s)
Reclaim time @ 0.50 s to 320.00 s (steps 0.01 s)
Lock-out time 0.50 s to 320.00 s (steps 0.01 s); o
Reclaim time after manual close L 4 0.50 s to 320.00 s (steps 0.01 s)
\ 0.01 s to 320.00 s (steps 0.01 s)

Duration of RECLOSE commandE K
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3.7 Ancillary functions

Operational value measurements

— Operational current values

Measurement range
Tolerance

— Overload protection measured values
Calculated temperature rise
Measurement range
Tolerance

IL1; ILo; IL3; Ig Of local line end
IL1; ILo; ILs; Ig of remote line end
in A primary and % of Iy

0 % to 240 % Iy

< 2 % of respective rated value

©/Orip
0 % to 240 %
3 % referred to Ofip

Annunciations via binary inputs

— 4 user definable annunciations for each of

local linefend
remoteyline end

Measured values plausibility checks

— Sum of currents

phases and earth

Steady-state measured value supervision

Current unbalance

Imax/!min > Symmetry factor
aslong as | > ljmit

Fault event data storage

Storage of annunciations of the last folr fault events, three of which can be read out in the display

Real time clock

Resolution for operational annunciations
Resolution for fault event annunciations
Max time deviation

Buffer battery

1 min

1ms

0.01 %

Lithium battery 3 V/1 Ah, Type CR 1/2 AA
Self-discharge time > 5 years

Data storage forfaultrecording
Storage period

Sampling rate

max. 8 fault events (3 can be read out locally)

max 5 s per fault event, max. 20 s total,
adjustable pre-fault an post-fault time

1 instantaneous value per 1.67 ms at 50 Hz
1 instantaneous value per 1.38 ms at 60 Hz

Tripped current log
Number of stored trip events

Jotal of tripped currents

max. 9 digits

max. 7 digits plus 1 decimal digit

C53000-G1176—-C105
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4  Method of operation

4.1 Operation of complete unit

The numerical current comparison protection relay tion ME transform the currents from the measure-
7SD51 is equipped with a powerful and proven ment transformers of the switch—gear and match
16—bit microprocessor. This provides fully digital them to the internal processing level of the unit.

processing of all functions from data acquisition of Apart from the galvanic and low—¢apa€itive isola-
measured values to the trip signals for the circuit tion provided by the input transfermers¢ filters are

breakers. provided for the suppression ofdnterference. The fil-
ters have been optimized with regard to bandwidth
Figure 4.1 shows the base structure of the unit. and processing speed to suit theyqmeasured value
processing. The matched analog values are then
The transducers of the measured value input sec- passed to the analog inputisection AE.
ME AE
L1 L2L3 - - - - - - - - - -
r T T T N 1
' N H|H . O E ' LCD display
(=i E (2x16 characters)
' T 4‘@— Blocked '
— C - — Unit faulty alarm
1L 4‘6— Service ,
P : ——
\ ][ : X ! 11 signals
! ! (can be marshalled)
ek T ' .|
" —— C_—

'

' 14 LED (can

' be marshalled)
'
'

'
4/3
— —
!
s i ' =1 ..,
cw| 7 |8 |9 , 5x
alabs [ T ! : trip commands
Operator é : ' ' (can be marshalled)
panel Fld |2 [l 4 I - * C—]
o] — 1 —— =
' E— ’l/_l
m/s || N J5/-| E
intsee#:(lze to remote line end
10 binary | ! T !
inputs (can be !
marshalled) || serial .
\ interface ' Central control station
Power -/ serial
supply —f— | interface T Personal computer

Figure 4.1 Hardware —structure of current comparison protection relay 7SD512
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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
to form the comparison data,

— formulation of the comparison data protocol,

— checking of the received data protocol,

— comparison of local data and received data,

— calculation of .m.s. values for overload detection,
— scanning of limit values and time sequences,

— decision about trip and close 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_oether
equipment (e.g. blocking signals). Outputs include,
in particular, trip commands to the circuit breakers,
signals for remote signalling of important eventsand
conditions as well as visual indicators (LEDs)yand
an alphanumerical display on the front/

An integrated membrane keyboard in ¢onnection
with a built—in alphanumerical LED display enables
communication with the unit. (All operational data
such as setting values, plantdata, 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 car-
ried out alternatively via the serial intefface dn the
front plate by means of an operator panekorsa per-
sonal computer.

Via a second serial interface, the comparison data
are transmitted to the relay at theyremote line end.
For this second interfacéhopti€al fibre connections
are recommended. In certain Cases data cable
transmission is possible; this interface is then iso-
lated and thus satisfies the requirements for external
signals, i.e. isolation and ‘interference suppression
comply with the “requirements according to IEC
60255 and VDE'0435, part 303 (refer to Section 2.3
Ordering data), The'isolated interface is mainly in-
tended forg€oupling to a local electro—optical con-
verter, device which is installed in the substation
(<300 m).

Via, a%further serial interface (optional, refer Section
2:3 Ordering data), fault data can be transmitted to a
central evaluation unit. During healthy operation,
measured values can also be transmitted, e.g. the
measured currents at the point of installation. This
interface is suitable for optical fibre connection.

A power supply unit provides the auxiliary supply on
the various voltage levels to the described functional
units. +24 Vis used for the relay outputs. The analog
input requires =15V whereas the processor and its
immediate peripherals are supplied with +5 V. Tran-
sient failures in the supply voltage, up to 50 ms,
which may occur during short—circuits in the d.c.
supply system of the plant are bridged by a dc volt-
age storage element (rated auxiliary supply voltage
> 110 Vdc).
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4.2 Current comparison protection

The line protection operates according to the com-
parison principle. Each phase current at each end of
the protected line is required. The data to be com-
pared must be transmitted from one end of the line
tothe other end and vice versa. The comparison and
thus the resulting trip decision for the circuit—break-
ers is made individually for each end of the line.

The current comparison protection system com-
prises the 7SD51 units to be installed at each end of
the line and the signal transmission link between the
units. 7SD512 V3 can operate with a 7SD511 V3 unit
at the other line end. Additionally, it is possible to link
7SD51 V3 with relays of the former version 7SD511
V2 or 7SD512 V2.

4.2.1 Matching of measured values

The measured currents are fed to the unit per phase
via input transformers in the current input section.
The inputs are galvanically isolated from each other
and from the electronic circuitry. This allows the star-
point to be formed outside the unit or to include fur/
ther devices in the current circuit.

If the current transformers’ secondary rating is Ly =
5 A at one end of the line and Iy = 1 A at the/fother
end of the line, then the 5 A model 7SD51x5 ‘must
be used for one end and the 1 A model 7SD51x4, for
the other end respectively. If the current transform-
ers have deviating primary rated currents then
matching can be performed numericallyin the relay,
within specific limitations, provided, the current
transformer data are correctlyfentered to the unit
during setting (refer to Section 6:8.3), and by taking
these deviations into acco@ntduring setting of the
threshold values (reféfto Section 6.3.4). External
matching transformers arejtherefore, not necessary
in most cases.

The secondary currents’ of the input transformers
are transformed into proportional voltages via shunt
resistors and then eonverted for further processing
into numerical values by means of the analog/digital
converterse

4.2.2 Comparison of measured values

Comparison is performed separately for eachiindi-
vidual phase.

The digitized currents are filtered in order to,sup-
press d.c. components and higher harmonics. The
filter algorithms used are particularly optimized with
regard to frequency and time Charaéteristic to suit
the tasks of the 7SD51.

After filtering, the instantaneous values of the cur-
rents are compared with theystored instantaneous
values measured two pefigds earlier. If, hereby, a set
dynamic threshold is exeeeded, then the protection
picks up: The polarity of theycurrent change is trans-
mitted to the opposite'end of the line. The informa-
tion is evaluated/at either'end of the line such that a
definite différentiation/can be made between load
jumps, externalshort—circuits and internal short—
circuitsy

If the short—gircuit current exceeds a further, stea-
dy—statethreshold, then the protection picks up:
The palarity of the currents is transmitted and com-
pared,atboth ends of the line.

Ifthel€omparison recognizes a definite short—circuit
onthe protected line, the trip relays are energized. In
order to ensure reliable tripping at both ends of the
line, even with different circuit—breaker operating
times, a trip signal, once initiated, is maintained for a
minimum (adjustable) period.

The information exchange between the two units
guarantees disconnection of the short—circuit cur-
rent even with single—ended infeed. The non—con-
tributing line end can, in this case, also be discon-
nected by means of an intertripping signal.

Due to the dynamic threshold, the comparison prin-
ciple is very sensitive to short—circuits on the pro-
tected line. For external faults, however, it is very
stable, even with different current transformer satu-
ration levels at both line ends.The extraordinarily
high stability is illustrated in the trip characteristics in
Section 3.2: Even at small overcurrents the charac-
teristics turn away from the characteristic during
healthy operation.

The reduction of the comparison data to be trans-
mitted to one binary signal per phase, permits the
data per phase to be transmitted by one data chan-
nel per direction with modest requirements on the
transmission link. Note that the operating time for
single—pole trip may slightly spread since the data
for each phase must be transmitted serially, i.e. one
after the other.
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4.2.3 Transmission of data to the opposite line end

The comparison principle requires a measurement
unit at each line end, which compares the measured
values from both ends. Secure and fault—free data
transmission is therefore a mandatory prerequisite
for the reliability of the protection system. Continu-
ous monitoring of the signals is therefore an integral
function of the 7SD51. The data received are
checked several times as to their correctness before
evaluation. Overfunctioning of the unit due to faulty
data is therefore practically excluded. If the data
transmission fails or ifincorrect data are continuous-
ly being received, then an alarmis initiated after a set
time delay.

Transmission of data is performed asynchronous
according to V.24/RS232 C. In order to achieve the
high transmission security required, the transmis-
sion protocols are designed for a Hamming distance
d=4.

The transmission protocol permits, apart from the
transmission of protection comparison data, the
transmission of further information. Besides an inter-
tripping signal, a direct remote trip signal is possible
as well as transmission of measured values and usef
definable signals or binary messages.

The encoding, transmission and de —coding ofdata
requires time which cannot be neglected. However,
in orderto be able to compare instantanegtis values,
the signals of the measurement unit atlone end are

delayed by the signal transmission time befare they
are processed together with the signals®received
from the opposite line end. The signal transmission
time can be measured by the relay itself dufing com-
missioning. Additionally, it is possible that the relay
checks the transmission time during operation and
corrects it automatically when aecessary.

For transmission of the dataytransmiission media are
suitable which fulfil the geguirements of the inter-
face. Pre —requisites forsuitability are mainly the ca-
pability of transmitting at,19200 Baud as well as
keeping the tolerances‘fer damping and character
distortion (refer alsotto Section 3.2 under Technical
data). Generally optical fibre is recommended (refer
to Table 4.1 forexamples). The model with electrical
V.24 (RS 232,6),interface is intended for connection
of a electro£optical converter over short distances,
not fortransmission to the remote line end. Depen-
dent of the ‘©rdered model (refer to Section 2.3 Or-
defing data), connection modules for direct optical
fibre connectors are provided at the housing. Up to
approximately 1.5 kilometers distance, glass fibre
cables with ceramic post and 820 nm optical wave
length can be connected directly. Models with 1300
nm optical wave length are suitable for approximate-
ly 10 km to 15 km distance. Longer distances re-
quire the the use of an optical fibre transmission unit
with PCM transmission (e.g. 7VR50 or PCM 30 unit)
which then is suitable for other telecommunication
purposes.

Example of
suitable
optical fibres

Indoor cable
flame retardant
polyurethane sheath

Exterior cable
waterproof hollow—core
with polyethylene sheath,
non—metallic rodent protection

Attenuation at 820/m

Band width at820yam

Weight (mass)

Operating témperature range
Bendingadius

(without tensile stress)

Tensile capability (short—time)
Glass fibge

lnstallation

QOrder code (MLFB)

3.2dB/km 3.2dB /km

200 MHz x km 200 MHz x km

18 kg / km 57 kg / km
—-20°Cto +80 °C —-20°Cto +70 °C
>30mm > 255 mm

400 N 1600 N

2 G 62.5/125 um
in pipes, cable
tunnels, or for
flexible application
6XV8100 — 0BC**

2 G 62.5/125 um
directly in soil and

in mechanically pro—
tected environment
6XV8100 — 0BB**

Table 4.1

Examples for suitable optical fibre cables
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4.3 External local and transfer trip

4.3.1 External local trip

Any desired signal can be coupled into the process-
ing of annunciations and trip commands via a binary
input of the relay from an external protective or su-
pervisory device. Like the internal trip signals, it can
be delayed and given to one or more of the trip re-
lays. The delay can, for example, bridge out bounc-
ing periods of the energizing contact. A reset delay
can be setin order to ensure that the breaker is safe-
ly tripped even in case the originating signal is very
short.

Additionally, four annunciations are available, which
can be defined by the user himself. Signals and
messages of other devices which have nointerfaces
(PC or LSA interface) can be included in the annun-
ciation processing of the device. Like the internal an-
nunciations, they can be allocated to signal relays,
LEDs or trip relays, or transmitted to the front dis-
play, a PC or LSA.

4.3.2 Transfer trip

Current comparison protection relay 7SD512 coms
prises an integrated remote trip function. This can
be used to trip the circuit breaker at the remote line
end by a command from an external source, e.g. a
breaker failure protection or other foacksup func-
tions.

The remote trip command is entered,to the relay via
a binary input. It can be delayed before it is trans-
mitted, e.g. to bridge out bouncing periods. Once
being transmitted, it can beymaintained for a settable
period in order to ensure,that the signal is safely
transmitted even in“case the originating signal is
very short.

The received, signals€an even be maintained for a
settablg,periodjin‘arder to ensure that the breaker is
safely trippedieven in case the received signalis very
short."This trip, command is always three—pole.

Transmission of a remote trip signal is possible for
gachidirection independent of each other.

Do not confuse the remote trip facility and the inter-
trip function which latter is integral part of the com-
parison protection as described in Section 4.2.2.

Additionally, four annunciations are available, which
can be defined by the user himself and transmitted
to the remote end relay.
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4.4 Emergency overcurrent
time protection

7SD512 provides an emergency overcurrent time
protection. Whereas comparison protection can op-
erate only as long as the protection data link is prop-
erly available, the overcurrent time protection needs
the local currents only.

Under this condition, selectivity can only be
achieved by time delay, just as for all other types of
overcurrent protection scheme.

As soon as the device recognizes that the trans-
mitted values have reappeared, the system
switches back to current comparison protection.

The emergency overcurrent time protection can be
used as definite time or inverse time overcurrent pro-
tection. Three standardized inverse time character-
istics according to IEC 60255 -3 are available for in-
verse time mode. The trip time characteristics and
the applied formulae are given in the Technical data,
refer to Figure 3.2, Section 3.4.

The selected overcurrent time characteristic 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. In total, the following
stages are available:

— I>> High current limit value thresholdyfor
phase currents

Ti~> associated delay time

- I> Definite time limit value threshald
Ti> associated delay time or
= lp Inverse time base value,phase currents
Tp associated time multiplier
— lg>> High current limitv@luethreshold for earth
currents

Tie>> associated delay time

- lg> Definite timelimitwalue threshold
Tie> associated delay time or

- lgp Inverseitimeibase value for earth currents
Tep  asSociateditime multiplier.

All stages arejindepéndent from each other and can
be set individually.

Under conditions of manual closing onto fault, the
emeggency overcurrent protection can also provide
arapid trip. A choice can be made whether the 1> >
stagés:or the I>/I, stages are decisive for an unde-
layed, trip, i.e. the associated time delay is by—
passed for this condition.

The emergency protection can also be used in con-
junction with auto-reclosure. In these cases the
I>> stages becomes valid before reclosure.

4.5 Thermal overload protec-
tion

The thermal overload protection prevents theipower
line, particularly in case of cables, from damage
caused by thermal overloading.

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

de | 1 1
E_‘_T'@_f |2

with® - actualtempetature rise related onthefinal
temperature rise for the maximum per-
missibleaxcable current k-l

t — thermal time constant for heating—up of
the eable

I\ % actual cable current (r.m.s. value) referred
1o, the maximum permissible cable cur-
rent Imax - k * IN

When, the temperature rise reaches the first set
threshold, a warning alarm is given, in order to ren-
der possible an early load reduction. If the second
temperature threshold is reached the line 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;:

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 temperature—dependent warning
stage, the overload protection also includes a cur-
rent—dependent warning stage. This latter alarm
stage can give an early annunciation of an impend-
ing overload current even when the temperature rise
has not yet reached the alarm or trip temperature
rise values.
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4.6 Automatic reclosure

Experience has shown that approximately 85 % of
short circuits are caused by an arc, on overhead
lines, and self—extinguish after interruption by the
protective device. The line can therefore be re—en-
ergized. This is carried out by the automatic reclo-
sure (AR) function. Figure 4.2 shows an example for
the time sequence of a two—shot auto—reclosure
with a RAR cycle followed by a DAR cycle.

If the circuit breaker poles can be tripped individual-
ly, then AR is often carried out single —pole for sing-
le—phase faults, and three—pole for multi—phase
faults, in networks with earthed starpoint. If the
short—circuit is still present after the auto —reclosure
(arc not quenched or metallic short circuit), then the
protective relay finally disconnects the power. Multi-
ple auto—reclosure attempts, often with a first rapid
auto—reclosure (RAR) and subsequent delayed
auto—reclose cycles (DAR) are possible in some
networks.

Measurement and current comparison of each indi-
vidual phase allows reliably single—pole auto-re-
closure. The 7SD512 is equipped with automatic
single— and three—pole as well as single— and mul-
ti—shot reclosure.

7SD512 can also work in conjunction with an exter-
nal auto—reclose system. In this case, the signal ex-
change between 7SD512 and the external AR4 unit
must be accomplished viathe binary inputs and gut-
puts (see Section 4.6.9).

Furthermore, it is also possible to allow the,internal
AR—function to be triggered from an‘external pro-
tection relay (e.g. back—up relay), (see Section
4.6.10). The use of two 7SD512 with internal AR—
function is also possible as wellas the use of one
7SD512 with AR—function afidia second protection
relay with separate AR— unitgexample see Section
4.6.11).

The possible programs of the internal AR—function
for the first AR—cycley(designated in the following
with RAR - rapid auto—reclosure) are:

— RAR PROG. = THREE-POLE, i.e. all types of

faults result in three—pole AR.

— RAR PROG. = SINGLE-POLE, i.e. single—
phase faults result in single—
pole AR, multi—phase fadlts in
three —pole final diSconnection.
— RAR PROG. = SINGLE/THREE%POLe, i.e.
single—phasenfaults result in
single—pole /AR, multi—phase
faults in'three=pole AR.

If more than one recloseyattempt will be carried out,
the second and anyfurthemauto—reclose cycle are
designated in theyfollewing with DAR (delayed
auto—reclosure)independent on the setting of the
dead times‘ofithelcycles. It is possible to skip the
RAR cycle so, that only DAR cycles occur. DAR
cycles ‘argvalways three—pole. For the DAR-func-
tion, the follewing programs are selectable:

— DAR PROG.

DAR AFTER RAR, i.e. the DAR
cycles can only be initiated after
an unsuccessful RAR.

— DAR PROG.

DAR WITHOUT RAR, i.e. DAR
cycles can be carried out even
without a preceding RAR cycle
(e.9. RAR is by—passed be-
cause blocked).

— DAR PROG.

NO DAR, i.e. no DAR occurs; un-
successful RAR results in final
trip.

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

Furthermore, reclosure is blocked if the tripping
command occurs after the action time, which can be
set individually for RAR and DAR.
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4.6.1 Selectivity during automatic re-

closure

For the auto—reclosure sequence to be successful,
faults on any part of the line must be cleared from
both line ends within the same — shortest possi-
ble — time. Usually, therefore, an instantaneous
stage ofthe short—circuit protection is set to operate
before a reclosure by the AR—unit. Therefore, each
short—circuit protection function which can initiate
the auto—reclose function provides a special RAR
stage. Furthermore, one can decide for each short—
circuit protection whether or not it shall initiate the
auto-—reclose function.

The principle of current comparison protection guar-
antees selectivity over 100 % of the line length and
fast, simultaneous disconnection so that a particular
AR stage is superfluous. Nevertheless, for special
applications the trip command of the current com-
parison protection can be delayed. In this case,
delay is bypassed when trip will result in an auto—re-
closure, i.e. trip will be instantaneous before auto—
reclose.

During emergency overcurrent time operation,
stage |>> operates undelayed as RAR stage. Be-
fore any reconnection, i.e. when the RAR—function
is ready for operation, disconnection is effected with
I>>. After an unsuccessful auto—reclosure attempt
or when the AR—function is not ready for operation;
stage |>> is blocked. In order to maintain selectiv-
ity, disconnection then is effected with |> or | yafter
expiry of the delay time T—I> or according o the trip
time characteristic. When the AR~—function is
blocked or switched off, |>> is blocked. This can be
changed in that the I> > stage is effective always, in-
dependent of the RAR. Optionally,the |>%r |, stage
can be operated as instantaneods’ RARstage.

The remaining protection fupetions™ in 7SD512the
overload protection —,always operate without au-
to—reclosure, therefore they*have no RAR stage.
The auto-reclosedunction provides an action time
for each of RAR and DAR fénction which can sepa-
rately set. The actiontimes are started with any fault
detection. If the action time has elapsed before any
trip signal is given, it is assumed that the fault is not
on the protected line but on another line; auto—re-
closure is nai initiated.

4.6.2 Action times and reclaim times

It is often appropriate to prevent readiness for reclo-
sure, when the fault has persisted for a specified
time; for example, when it can be assumed that the
arc has burnt itself in to such an extent, that there is
no chance of natural quenching during the @ead
time.

Tripping after faults which are cleared4n’a delayed
time should, for reasons of seléctivity¥refer forego-
ing section) also not result in‘anfauté —reclosure.
The AR -functions of 7SD512,aresprovided with set-
table action times, separate for RAR and DAR, which
are started by the faultdetection signal. If, after expi-
ry of the action time, 410 tripping signal has been giv-
en, reclosure is blocked.

The AR-funetions of 7SD512 are provided with
three settablegyreelaim times, which do not discrimi-
nate between RAR and DAR. Generally, the reclaim
time is,thetime period during which no further reclo-
sure attempt is permitted.

Theyeclaim time T—RECLAIM is started at every re-
close ‘éoemmand. If auto—reclosure has been suc-
cessfdl, all functions reset to the quiescent condition
after expiry of T—RECLAIM; any fault occurring after
the expiry of the reclaim time is considered to be a
new system fault. When a renewed trip command is
given within this reclaim time, the next auto—reclose
cycle is started if multi—shot AR is permitted; if no
further AR cycle is permitted, a renewed trip com-
mand within the reclaim time is final: AR has been
unsuccessful.

The lock—out time T—LOCK is the time period dur-
ing which any further close command by the
7SD512 relay is blocked after final disconnection.
This applies for all closing attempts which are per-
formed by the relay. If this time is set to o, closing is
locked out until the AR function is reset by energiza-
tion of the binary input ">AR Reset”. After the reset
signal all functions reset to the quiescent condition.

A special reclaim time T-BLOCK MC is provided for
manual closing. During this time after manual close,
reclosure is blocked; any trip command will be a
three—pole final trip.
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4.6.3 Interrogation for readiness of

the circuit breaker

Pre —condition for a reclose attempt after short—cir-
cuitinterruption is that the circuit breaker is ready for
at least one TRIP-CLOSE-TRIP-cycle when the
AR function is initiated (i.e. at the instant of trip com-
mand). The readiness information from the breaker
has to be transmitted to the device via a binary input.
In case that such readiness information is not avail-
able, interrogation can be suppressed since other-
wise no auto—reclose would be possible at all.

When single —shot auto—reclosure is performed it is
sufficient to interrogate the breaker readiness one
single time before initiation of AR. As, for example,
the air pressure for breaker operation will collapse
during the trip execution, no further interrogation
should be carried out.

When multi—shot auto—reclosure is used, it is ad-
vantageous to interrogate breaker readiness not
only at the instant of the first trip command but also
before every reclose attempt or before every other
reclose attempt. If this facility is selected, reclosure
is blocked as long as the circuit breaker is not ready,
for another TRIP—-CLOSE sequence.

The recovery time of the circuit breaker cafl be su-
pervised by the 7SD512 relay. This supermisioniime
T—-CB-SUPV will run as long as the circuit breaker
does not inform about readiness. In thi§ case;*the
dead time may be extended when the breaker'is not
ready after expiry of the set deadime Bt if the
breaker is not yet ready after expiryyof the supervi-
sion time then reclosure is blockedyThis blocking is
canceled only after the lock —6ut time’T—LOCK (re-
fer to Section 4.6.2) has elapsed. If§—LOCK s set to
oo, closing is locked out until the®AR function is reset
by energization of the binary input ">AR Reset”. Af-
ter the reset signal aliffunctions reset to the quies-
cent condition.

4.6.4 Three—pole auto—-reclosure

When the AR function is ready for opgration;*the
short—circuit protection trips three—pole for all
faults within the stage valid for RAR (if available). The
AR-function is initiated provided tripping occurs
within the action time (refer to Section#4.6.2). With
fault clearance, the (seftable) dead time
RAR T—-3POL commences far.three —pole RAR. Af-
ter this, the circuit breaker‘receives a closing com-
mand, the duration of ##hichis settable. Simulta-
neously, the (settable), reclaim time T—RECLAIM
(Section 4.6.2) is started.

If the fault is cleared¥(sticcessful RAR), the reclaim
time T—RECLAIM(Section 4.6.2) expires and all
functions reset to,the quiescent condition. The net-
work faultfis cleared.

If the faultyhas not been cleared (unsuccessful AR)
themytheishort—circuit protection carries out a final
diseennection in the stage that is valid without RAR.
Ifidelay’times have been parameterized, these be-
come effective now. Also, every fault during the re-
claim time will result in final disconnection.

After unsuccessful AR (final disconnection) the
lock—out time T—LOCK (Section 4.6.2) is started.
For this time any close command from 7SD512 is
locked.

The above sequence comes into effect with single—
shot RAR. With 7SD512, multiple AR—attempts (up
to 9 DAR-shots, refer Section 4.6.8) are also possi-
ble. Additionally, it is possible to skip the RAR cycle
by a signal via a binary input of the device. In this
case only DAR is effective (refer Section 4.6.8).
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4.6.5 Single—pole auto—-reclosure

When only single—pole auto—reclosure is carried
out and the RAR function is ready for reclose, the
short—circuit protection trips single—pole if a sing-
le—phase fault is detected in the stage valid for RAR
(if available). This is valid for all protection function
which can identify the faulty phase.

After occurrences of multi—phase faults the short—
circuit protection trips finally, three—pole. Every
three—pole trip is a final trip. The lock—out time T—
LOCK (Section 4.6.2) is started. For this time any
close command from 7SD512 is locked.

After a single—pole trip, the AR—function is initiated
provided tripping occurs within the action time. With
the clearance of the fault, the (settable) dead time
RAR T—-1POL for single—pole AR commences. Af-
ter this, the circuit breaker receives a closing com-
mand, the duration of which is settable. Simulta-
neously, the (settable) reclaim time T—RECLAIM
(Section 4.6.2) is started.

If the fault is cleared (successful RAR), the reclaim
time T—RECLAIM (Section 4.6.2) expires and all
functions reset to the quiescent condition. The net;
work fault is cleared.

If the fault has not been cleared (unsuccessful AR)
then the short—circuit protection carries out affinal
disconnection. If delay times have been parameter-
ized, these become effective now. Also, every fault
during the reclaim time will result in final disconnec-
tion.

After unsuccessful AR (final diseennegtion) the
lock—out time T—LOCK (Section™4.6.2)’is started.
For this time any close command from 7SD512 is
locked.

In this mode, only single—shet auto—reclosure is
possible.

4.6.6 Single-— and three—pole auto—
reclosure

When the AR function is ready for operationgthe
short—circuit protection trips single—pole for sing-
le—phase faults and three—pole for multi—phase
faults. The stage for RAR (if available) is valid for all
types of fault.

The AR-function is initiated providedftripping oc-
curs within the action time (referte, Section 4.6.2).
With fault clearance, the (séttable) dead time
RAR T—-1POL commences forsingle- pole RAR, or
the separately settable deadjtimesRAR T—3POL for
three—pole RAR. After this, the circuit breaker re-
ceives a closing command;thé duration of which is
settable. Simultanequsly, the (settable) reclaim time
T—RECLAIM (Section'4.6.2) is started.

If the fault is'eleared (successful RAR), the reclaim
time T—RECLAIM (Section 4.6.2) expires and all
functionswresetiio the quiescent condition. The net-
work fault'is,cleared.

If thefault has not been cleared (unsuccessful AR)
then, theyshort—circuit protection carries out a final
disconnection inthe stage that is valid without RAR If
delay/times have been parameterized, these be-
come effective now. Also, every fault during the re-
claim time will result in final disconnection.

After unsuccessful AR (final disconnection) the
lock—out time T—LOCK (Section 4.6.2) is started.
For this time any close command from 7SD512 is
locked.

The above sequence comes into effect with single—
shot RAR. With 7SD512, multiple AR—attempts (up
to 9 DAR —shots, refer to Section 4.6.8) are also pos-
sible. Additionally, itis possible to skip the RAR cycle
by a signal via a binary input of the device. In this
case only DAR is effective (refer to Section 4.6.8).
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4.6.7 Treatment of evolving faults for
single—-pole auto-reclosure

When single—pole or single— and three—pole
auto—reclosures are carried out in the network, spe-
cial attention has to be directed to evolving faults.
Evolving faults are those which, after clearance of
the first—detected fault, occur during the dead time
of an AR cycle.

The reaction of the AR—function to a recognized
evolving fault can be selected, dependent upon the
requirements of the network:

a) Blocking of auto—reclosure after evolving faults
NEVER:

As soon as an evolving fault has been detected,
the unit switches to the three—pole auto—reclo-
sure cycle. Every trip will be three—phase. If
three —pole auto—reclosure is permitted, then the
dead time for three —pole auto—reclosure begins
simultaneously with the interruption of the evolv-
ing fault. When the dead time has expired, the cir-
cuit breaker receives the command to close. The
further sequence is the same as for single— and
three—pole auto—reclosure.

The total dead time in this case consistsfof the
dead time for the single—pole auto-—reclosure,
which has expired when the evolving fault isinter-
rupted, plus the dead time for the threespole
auto—reclosure. This is useful becagse onlythe
dead time for three —pole auto—reclosure is of im-
portance for the stability of the network:

b) Blocking of auto—reclosuregftegevolving faults
ALWAYS:

As soon as an evolving fault has been detected,
reclosure is blocked. Every trip will be three—pole
regardless whetherthree —pole AR is permitted or
not.

c) Blockinggaftergevolving faults after an adjustable
discrimination tim€, >T—-DISCRIM:

The discrimination time starts simultaneously
with the dead time. It is used to discriminate from
which pointin time an evolving fault is identified as
such. If the evolving fault occurs before the expiry
of thexdiscrimination time, the device is switched
teathree —pole AR -cycle (if permitted), as under
a). If however, the evolving fault occurs after the
discrimination time has expired, reclosure is
blocked, as under b).

4.6.8 Multi—shot auto—-reclosure

The internal auto—reclose feature in 7SD5i2 will
also permit multi—shot reclosure, up to@ consecu-
tive DAR—cycles. The second and each further
cycle are always three—pole. Also the action time
and several dead times can be independently set for
these DAR cycles.

Different numbers of DARcycles'can be set for sing-
le—phase faults and multispHase fault; tripping
command is, neverthelgsspalways three—pole. The
set number of DAR cycles daes not include the first
RAR cycle.

Dead times canshe individually set for the first three
AR cycles; further cyeles operate with the dead time
of the third eycleNn this case, all AR cycles are deci-
sive, i.e. alsoghe@RAR cycle. The RAR cycle operates
with itsideaditime (RAR T—-1POL for single— or RAR
T-3POL for, three—pole RAR), the first DAR is the
second, cycle with the dead time for the second
cycleyDAR T3POL2, etc.! If no RAR cycle has oc-
curred (e.g. RAR blocked) then the first DAR cycle
operates with the dead time for the first cycle DAR
T3POL1, etc.

Each new pick—up restarts the action time
DAR T-ACT. within which a tripping command must
occur. After fault clearance, the dead time begins. At
the end of this, the circuit breaker is given a new
closing command. Simultaneously, the reclaim time
T—RECLAIM (Section 4.6.2) is started.

As long as the permitted number of cycles has not
been reached, the reclaim time is reset by each new
pick—up and recommences with the next closing
command.

If one of the cycles is successful, that is, after reclose
the fault is no longer present, the reclaim time T—
RECLAIM equally runs out and all functions return to
the quiescent condition. The network fault is
cleared.

If none of the AR—cycles have been successful then
the short—circuit protection carries out a final dis-
connection after the last permissible cycle. The
lock—out time T—LOCK (Section 4.6.2) is started.
For this time any close command from 7SD512 is
locked.
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4.6.9 Connection of external auto—reclose system

7SD512 can operate in conjunction with an external
auto—reclose system. The internal AR-function
cannot then be allowed to operate. The internal AR
function must be programmed to be ineffective (de—
configured, Section 5.4.2).

Signal exchange between 7SD512 and the external
auto—reclose device be made via the binary input
and outputs of the relay. The following list may be re-
garded as a recommendation.

Binary inputs:

383 >RAR Release The external AR device re-

381 >1p Trip PermThe external AR permits
single—pole tripping, i.e. is
ready for reclosure afier
single—pole trip. This is the
logical inversion of three=
pole coupling. If this binary
input is not allocated then
only three—pole tripping can
occur.

Binary outputs:

501 Device FltDet Generalfaulbdetection of the
device:

leases the RAR stages which 515 Dev.Trip 3p Three—pole trip command
shall operate with AR via this of the device.
binary input 512 Dev.Trip 1lpLd'Single—pole trip command
L1 ofthe device.
382 >Only lpole The external AR device is 515 Dev.Trip /3ph, Three—pole trip command
programmed to reclose only of the device.
in case of single—pole trip- 513 Dev.Txip 1pL2 Single—pole trip command
ping. RAR stages are re- L2 of the device.
leased only when a single— 515 DevTrip)3p Three—pole trip command
phase fault is detected; with of the device.
multi—phase fault delays are 514 PewsTrip 1pL3Single—pole trip command
effective if parameterized. L3 of the device.
- [
v 7SD512 v external
AR device
Device Fltdet - [ ]
Dev.Trip 3p —
Dev.Trip 1lpLl -
Dev.Trip 3p —
Dev.Trip 1pL2 -~
I I Dev.Trip 3p ; —
Dev.Trip 1pL3 o
L+ ' | L-
' [ ] iw>RARBRelease - ' '
X b | X S1p Trip Perm”) B . '
y 4 _ L+
I_l >0Only 1poleA - [
L— L. .| u
sﬂ o ) )
*) The Binaryjinput ”>1p Trip Perm” may — _
beteontrolled by a 3—pole coupling sig- Tpole 1/3p |_ - —_ J L
nal which is inverted during marshalling Selection
of the'binary inputs (Section 5.5.2) L+ Switch

Figure 4.3

Example of connections with external AR—system
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In order to achieve a phase segregated trip signal,
the single—pole trip command for each pole and the
three —pole trip command must be combined to the
phase trip signal.

Dependent of the features of the external auto—re-
close device it is also possible to combine the three
single—pole trip commands (FNo 512,513, 514) to
a signal "single —pole trip”; the three—pole trip com-

mand gives the signal "three—pole trip”.

For three—pole AR the general fault detection and
tripping signals are, of course, sufficient.

Figure 4.3 shows a connection example for the/inter-
connection between 7SD512 and an external AR—
system using a program selector switch.

4.6.10 Control of the internal auto—-reclose function by an external protective relay

The internal AR—function of 7SD512 can be con-
trolled from an external protective device. This is
applicable, for example, for line ends with dupli-
cated protection or additional back—up protection,
when a second protective device is used for the
same line end and shall operate with the AR-func-
tion incorporated in 7SD512.

Signal exchange between 7SD512 and the external
auto—reclose device be made via the binary input
and outputs of the relay. The following list may be re-
garded as a recommendation.

The internal AR—function can be startedvia the
binary inputs

2711 >Start AR general start signal foR AR,

2712 >Trip L1 AR tripping command/L1 for
AR,
2713 >Trip L2 AR tripping command L2 for
ARy
2714 >Trip L3 AR fripping command L3 for
AR.

The general staftisignal is the criterion for the start of
the action timé: At the,issue of the tripping command
it is decided whether the dead time for single —pole
AR orthree —=p6le AR will be effected, or if, for three —
pole tripping, thefreclose will be blocked (depen-
dent upon the set AR program). A possibility for
three—pole AR coupling should be available exter-
nally.

ltis‘also'possible to use the single—pole and three—
poletrip signals instead of the phase dedicated trip
signals provided the external protection relay dis-
poses of these outputs. That means, the following
binary inputs of 7SD512 are used:

2711 >Start AR general start signal for AR,

2715 >Trip“lp AR tripping command single—
pole for AR,
2716 >Tripedp AR tripping command three—
pole for AR.

Iffonlyathree —pole AR is to be carried out, it is suffi-
cient.to use any convenient binary input for the trip-
ping signal.

To couple the external relay three—pole and to re-
lease its overreach zone, the following output func-
tions are suitable:

2864 lp Trip Perm. internal AR is ready for
single—pole reclosure (log-
ical inversion of three —pole
coupling),

2817 RAR Zone Rel. internal AR is ready for an
RAR cycle, i.e. releases
RAR stages (if available) for
the external protection
relay,

2837 DAR Zone Rel. internal AR is ready for a
DAR cycle, i.e. releases
DAR stages (if available) for
the external protection
relay,

2815 RAR 1lp Prog. internal RAR programmed
to single—pole reclosure
only, i.e. will reclose only af-
ter single—pole trip.

Depending on the requirements of the external pro-
tection relay and the used functions of the internal
AR, one or the other input or output can be omitted.
For example, for use of three—pole auto—reclose
the following signal are sufficient: General start, gen-
eral trip and "RAR Zone Rel’”, if used.
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4.6.11 Two protection relays with two auto—reclose devices

If a feeder is equipped with duplicated protection
and each protection relay should control its own au-
to—reclose device, certain exchange of information
is necessary between the two combinations. This is

shown, as an example, in Figure 4.4. Three—pole

coupling should be arranged with an external cous
pling unit which interacts directly with the circuit
breaker trip circuits. This ensures three —polegtrip-
ping under all circumstances of multi—pole faults.

|_ 7SD512—| Second relay
internal I_ 2nd AR
AR function device !
L+ ' S ' AR block.dyn. AR block. int. S L+
pre— ' pr— '
L X Bl , >AR block AR blocked}, Bl L
- ¥ o '
' '
181 | >start ar StartAR., Bl [ | .
] — ' S
1B |>Trip 11 for ar Thip (for AR | BI [ ]
! — ! —
Bl >Trip L2 for AR Tiip L2 for AR | Bl
'u [
' Bl | >Trip L3 for AR Trip L3forAR | BI [ ]
'
T | f H } -
Line protection |_2nd protectlo—l
L+ X function relay , L+
S Gen. Fault *) Gen. Fault S
[ ' ' ]
S Trip L17) Trip L1 S
' S !'Tripl2® Tripl2 ' S !
) S 1 Trip L35 TipL3 .+ S ]
L+ L+
' + Dev.Trip 3p ' '
C Dey.Trip 1pLl Trip L1 C
, , Dex.Trip 3p ) , .
¢ C Dev.Trip 1pL2 Trip L2 C
Dev.Trip 3p
' c J' Dev.Trip 1pL3 Tripl3 + C J'
Bl — Binary input It -——— —— e —— !_ —!
S - {Signalling output
¢ - Thip command r--————-———— | 3pc>|[e |
) £=niforiall protection , couping
funetions whiech | | T
should trigger AR vy . .
L1L2L3
to circuit breaker
Figure 4.4  Connection example for 2 protection relays with 2 auto—reclosure devices
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4.7  Circuit breaker trip test

Numerical current comparison protection 7SD512
allows simple checking of the tripping circuit and the
circuit breaker. As the device incorporates an inter-
nal auto—reclose system, a TRIP—-CLOSE test cycle
is also possible when auto—reclosure is used (on
overhead lines); the latter can also be performed
with an external auto—reclose device.

Prerequisite for the start of a test cycle is that no pro-
tective function has picked up. If the circuit breaker
auxiliary contacts advise the relay, through a binary
input, of the circuit breaker position, the test cycle
can only be started when the circuit breaker is
closed. This additional security feature should not
be omitted.

For starting a TRIP—CLOSE cycle a further condition
is that the conditions for reclose (circuit breaker
ready, AR not blocked) are fulfilled. This applies also
for an external auto—reclose device (provided the
exchange of the binary signals is performed).

Initiation of the test cycle can be given from the oper-
ator keyboard or via the front operator interface.

When a pure trip test is started, the relay issuesia
three —pole trip command.

ATRIP-CLOSE cycle can be performed three—pole
or single—pole. Three—pole trip is initiated only
when the AR function (internal or external) permits
three—pole reclosure. Single&pole trip is initiated
only when the AR function, (intefnalior external) per-
mits single—pole reclosurenSifigle—pole trip test
can also be carried outiwith,a sequence TRIP L1 —
RECLOSE — TRIP L2 —/RECLOSE — TRIP L3 - RE-
CLOSE.

The test sequenee i8¥supervised by 7SD512 by
means of thesCircuitreaker auxiliary contact posi-
tion providedithetauxiliary contacts are connected to
binary inputst Ifthe breaker does not react correctly
thenthe test'sequence is aborted; a corresponding
message i§given in the display or on the PC screen.

JIriptest can also be started by energization of a
binary input. A pure trip test without reclosure (by in-
ternal or external auto—reclosure) is not recom-
mended for safety reasons.
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4.8 Ancillary functions

The ancillary functions of the current comparison
protection 7SD512 include:

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

— Monitoring functions.

4.8.1 Processing of annunciations

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

4.8.1.1 Indicators and binary outputs

(signal relays)

Important events and conditions are indicated,by
optical indicators (LED) on the front platest The
modules also contain signal relays for remotesignal:
ling. Most of the signals and indications can be mar-
shalled, i.e. they can be allocated meanings_other
than the factory settings. In Section 5.5 thedelivered
condition and the marshalling Macilities are de-
scribed in detail.

The output signal relays are notlatched and auto-
matically reset as soon as the ariginating signal dis-
appears. The LEDs cafbe arfanged to latch or to be
self-resetting.

The memories of thed EDs(Can be safe against sup-
ply voltage failure (backe#up battery available). They
can be reset:

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

— remotelyiby energization of the remote reset in-
put,

= via'one of the interfaces,

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

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

A green LED indicates readinesg for operation. This
LED cannot be reset and rémainssilluminated when
the microprocessor is wagking cerrectly and the unit
is not faulty. The LED extinguishes when the self—
checking function ofthe microprocessor detects a
fault or when the auxiliary voltage is absent.

With the auxiliary voltage present but with an exist-
ing internal faultyin the unit, a red LED illuminates
("Blocked#)and, blocks the unit.

4 8+1.2% Information on the display panel or to

a personal computer

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

In the quiescent state, i.e. as long as no network
faults are present, the display outputs selectable op-
erating information (usually an operational mea-
sured value) in each of the two lines. In the event of a
network fault, selectable information on the fault ap-
pears instead of the operating information, e.g. de-
tected phase(s) and elapsed time from fault detec-
tion to trip command. The quiescent information is
displayed again once these fault annunciations
have been acknowledged. The acknowledgement
is identical to resetting of the stored LED displays as
in Section 4.8.1.1.

The device also provides several event buffers, e.g.
for operating messages, circuit breaker operation
statistics etc. (refer to Section 6.4) which are saved
against supply voltage failure by a buffer battery (if
available). 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 avail-
able. The sequence of the events is tagged with the
relative time referred to the moment at which the
fault detector has picked up. Thus, the elapsed time
until tripping is initiated and until the trip signal is re-
set 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 fault de-
tector reset or expiry of the auto—reclose sequence
so that non—successful auto—reclose attempis,will
also be stored as part of one network fault’ Thus,
one network fault can include different faultevents
(from pick—up until drop—off). This is pasticularly
advantageous for allocation of time data.

4.8.1.3 Information to a central Unit(optional)
In addition, all stored informatiomean be transmitted
via an optical fibre connectorte,a control centre, for
example, the SIEMENS [ocalized Substation Auto-
mation System LSA 678."fransmission uses a stan-
dardized transmissioh protocol according to VDEW/
ZVEI and |IEC 60870246 —103. Alternatively the pro-
tocol is according 1Q,DIN 19244 (selectable).

4.8.2 Data storage and transmission
for fault recording

The instantaneous values of the measuréd vallies

iL1, Lo, g, iE

are sampled at 1.67 ms intervals (for460 Hz) and
stored in a circulating shift register. In case of a fault,
the data are stored over aiselectableitime period, but
max. over 5 seconds. The maximum number of fault
records within this timegperiodtis 8. These data are
then available for fault{analysis. For each renewed
fault event, the actudhnewifault data are stored with-
out acknowledgement ofithe old data.

The data can be transferred to a connected personal
computer via theyoperating interface at the front and
evaluatedbytheprotection data evaluation program
DIGS|®, The currents are referred to their maximum
valuesy nermalized to their rated values and pre-
pared, fox graphic visualization. In addition, signals
canbe marked as binary traces, e.g. "Pick—up” and
"Thp”.

Additionally, the fault record data can be transmitted
te a control centre via the optional serial system in-
terface. 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 af-
ter each pick—up of the relay or after trip. The follow-
ing 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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4.8.3 Operating measurements and
conversion

For local recall or transmission of data, the truer.m.s.
values of the currents are always available as are the
current of the remote end. Additionally, the tempera-
ture rise calculated from the r.m.s. currents are pres-
ent.

The following is valid:
Phase currents of the local

line end inamps primary and
in % of rated current

— IL1a, ILoa, 132, lE2

Phase currents of the remote
line end inamps primary and
in % of rated current

= IL1b, Iob, IL3b, lED

— ©/Ogip L1, Temperature rise related to
O/Oxip L2, the trip temperature rise; if
©/Oyip L3 available, for each phase.

Even the signal transmission time and the current
phase relationship can be recalled upon request.
These data are particularly useful during commis-
sioning (refer to Sections 6.7.1 and 6.7.2).

4.8.4 Monitoring functions

The device incorporates comprehensive monitoring
functions which cover both hardware and seftware;
furthermore, the measured values arg continuously
checked for plausibility so that the current trans-
former circuits are also included_in“the monitoring
system.

4.8.4.1 Hardware monitoring

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

— Auxiliary and reference voltages

The processor monitors the offset and,reference
voltage of the ADC (analog/digital'€onverter). The
protection is blocked as soon asyimpermissible
deviations occur. Permangnt jfaults are annun-
ciated.

Failure or switch —off ofthe auxiliary voltage auto-
matically puts the gystem out of operation; this
status is indicate@ by afail—safe contact. Tran-
sient dips in supply, voliage of less than 50 ms will
not disturb the function of the relay.

— Measured valugyacquisition

Theycomplete chain, from the input transformers
upfto andsincluding the analog/digital converters
areymonitored by the plausibility check of the
measured values.

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

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

An adjustable factor k; (parameter le/Iph) can be
set to correct the different ratios of phase and
earth current transformers (e.g. summation trans-
former). If the residual earth current is derived
from the current transformer starpoint, k; = 1.
SUM.lthres and SUM.Fact.l are setting parame-
ters. The component SUM.Fact.l x Iz« takes into
account permissible current proportional trans-
formation errors in the input converters which
may particularly occur under conditions of high
short circuit currents (Figure 4.5).
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Note: Current sum monitoring can operate prop-
erly only when the residual current of the pro-
tected line is fed to the Ig input of the relay.

e
— | Ip = Fault current

In
Slope:

/ SUM.Fact.|

SUM.Ithres

Imax
In

Figure 4.5  Current sum monitoring (current

plausibility check)

— Command output channels:

The command relays for tripping and closingsare
controlled by two command and one additional
release channels. As long as no pick—upicandi-
tion exists, the central processor makesya cyelic
check of these command output chanpelforavail-
ability, by exciting each channels aone/after the
other and checking for change inthe output sig-
nal level. Change of the feed —back signal to low
level indicates a fault in one ofitheseentrol chan-
nels or in the relay coil. Such @ condition leads au-
tomatically to alarm and blecking of the command
output.

— Memory modules:

The memory“modules are periodically checked
for fault by

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

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

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

4.8.4.2 Software monitoring

For continuous monitoring of the program se-
quences, a watchdog timer is provided whichwillre-
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 ghe fault’is still present after
three restart attempts“the jprotective system will
switch itself out of serviee and indicate this condition
by drop—off of thetavailability relay, thus indicating
"equipment fallt®, and simultaneously the LED
"Blocked” cofmes on:

4.8.4.3%, Menitoring of external measuring
transformer circuits

‘To'detect interruptions or short circuits in the exter-
nal measuring transformer circuits or faults in the
conhnections (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:
[1min | / [lmax | < SYM.Fact.|
if
Imax / In > SYM.lthres / Iy

I min

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

IN

Figure 4.6  Current symmetry monitoring
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Imax is always the largest of the three phase cur-
rents and liin always the smallest. The symmetry
factor SYM.Fact.l represents the magnitude of
asymmetry of the phase currents, and the thresh-
old SYM.Ithres is the lower limit of the processing

area of this monitoring function (see Figure 4.6).

Both parameters can be set (see Section 6.3.10).
Table 4.2 gives a survey of the functions of the O
sured value monitoring system. i )

L 4

Monitoring

Failure covered, reacti

1. Plausibility check of currents
|i|_1 + o + i3 + le/lph x iEl >
SUM.Ithres x Iy + SUM.Fact.l x Iy«

Relay failures in the signal acquisit its

Alarm

2. Current unbalance

Iminl _ gym.Fact.l

| Imax |

and |lmax| > SYM.lthres

Single, or phase—-to—
ken conductors in th
or

Unbalanced load
Alarm

iL1, Lo, iLg, iE @
Q circuits or bro-

uits i 4, Lo, i3

Bolted figures are setting values.

Table 4.2

O
N

O
Q>®

L 4

Summary of the measured value monitoring funetions

0
R
>

S
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5 Installation instructions

/_v\ Warning

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

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

5.1 Unpacking and repacking

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

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

The transport packing can be re—used forfurther
transport when applied in the same way/The stor-
age packing of the individual relays’is not'suited to
transport. If alternative packing is used, this must
also provide the same degree of pretection against
mechanical shock, as laid down in"IEC 60255—
21—1 class 2 and IEC 6025552122 class 1.

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

5.2, Preparations

Theweperating conditions must accord with VDE
0i100/5.73 and VDE 0105 part 1/7.83, or correspond-
ingynational standards for electrical power installa-
tions.

/N

Caution!

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

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

C53000-G1176—-C105
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5.2.1 Mounting and connections

5.2.1.1 Model 7SD512x--xBxxx for panel sur- system of the panel or cubicle; recommended
face mounting grounding strap DIN 72333 form A, e.g. Order—
No. 15284 of Messrs Druseidt, Remscheid, Ger-

— Secure the unit with four screws to the panel. For many.

dimensions refer to Figure 2.2).
9 ) — Make connections via the screwed or snap—in

terminals of the sockets of the housing. Observe
labelling of the individual connectorfModules to
ensure correct location; observethe max. permis-
sible conductor cross—sections. The use of the

— Connect earthing terminal (Terminal 26) of the unit
to the protective earth of the panel.

— Make a solid low—ohmic and low—inductive op- _ _ _
erational earth connection between the earthing screwed terminals is recommended; snap—in
surface at the side of the unit using at least one connection requires speeial topls'and must not be
standard screw M4, and the earthing continuity used for field wiring unless Preper strain reliefand
system of the panel; recommended grounding and the permissible bending radius are ob-
strap DIN 72333 form A, e.g. Order—No. 15284 of served.

Messrs Druseidt, Remscheid, Germany. \ )
— The screw—typeterminals can be used without

wire endderrules. Pin—end connectors generally
must not be used."Care has to be taken for a suffi-
cientlyllong bare'wire: approx. 15 mm (6/10 inch),
at leastyl0 mm (4/10 inch).

— Make connections via screwed terminals.

5.2.1.2 Model 7SD512x--xCxxx for panel flush
mounting or —xExxx for cubicle instal-
lation
5.2/1.3y Optical fibre link for protection data
— Lift up both labelling strips on the lid of the unit
and remove cover to gain access to four holes for
the fixing screws.

— Unscrew the protective caps at the two F—SMA
connectors of the device.

— Insertthe unitinto the panel cut—out and seéurg it — Plug on the optical fibre cable terminal carefully;

with the fixing screws. For dimensions refexo Fig- observe the designation of transmitter and receiv-
ure 2.3. er end; the transmitter terminal of one device

must be connected to the receiver terminal of the

— Connect earthing screw on the reaf of the unit to other and vice versa.

the protective earth of the panelor cubicle. ) , )
— Tighten the cap nuts without force and without

— Make a solid low—ohmic and lows inductive op- use of tools.

erational earth connection between the earthing
surface at the rear of thg unitwusing at least one
standard screw M4fandjthe earthing continuity

— Observe the permissible bending radius.
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5.2.2 Checking the rated data

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

If the current transformer sets at the two line ends
have different secondary currents, then all that must
be checked is that the rated secondary current of the
respective current transformers complies with the
rated current fo the connected unit.

5.2.2.1 Control d.c. voltage of binary inputs
When delivered from factory, the binary inputs are
designed to operate with a control voltage which
corresponds with the rated voltage of the power
supply of the relay. In order to optimize the operation
of the inputs, they should be matched to the real
control voltage. It depends on the hard —ware state
(production series) of the relay how this is carried
out. This state is found on the name plate behind the
complete order designation.

The following is valid for production series /DD:

The binary inputs react on control d.c. voltages.in
the total voltage range from 19V to 288'V. The
pick—up threshold lies near 17 V. If the rated.¢on-
trol voltage for binary inputs is 110 V or higher;ikis
advisable to fit a higher pick—up threshold to
these inputs to increase stability againstestray
voltages in the d.c. circuits.

Tofit a higher pick —up threshold,ofapproximately
65 V to a binary input a solder bridge must be re-
moved. Figure 5.1 showsithe assignment of these
solder bridges for the inputs'BL4l to Bl 4, and their
location on the basic p.c.b. of the basic input/out-
put module GEA-1. Figureb.2 shows the assign-
ment of these solder bridges for the inputs Bl 5 to
Bl 10 and theig, loeation’ on the additional input/
output module ZEA—-1.

The following is valid for production series /EE‘Ofiat-
er:

Table 5.1 shows the assignment of the preset-
tings of the control voltage of the binaffinputs
against the rated supply voltage of the relay. If the
control voltage of a binary input is of the same
magnitude as the supply voltage of the relay, no
matching is necessary, Evengwith higher control
voltage the binary input'will operate. But it is ad-
visable to fit a highespick=up threshold to in-
crease stability against stray voltages. Refer to
Table 5.2 for possibilities«lf a binary input is to be
controlled by agowerjvoltage, then the pick—up
threshold must beymatched! Otherwise it cannot
be energized.

Order cade Rated auxiliary | Presetting of

7SD512x— voltage range | binary inputs
24k FE= kA AK 24/48 Vdc 24 Vdc
dckkk —Hxxx | 60/110/125 Vdc 60 Vdc
Bokkkk — Aokokok 220/250 V- 220 Vdc

Table 5.1 Presetting of control voltage for
binary inputs for production series

/EE or later

Table 5.2 shows the setting possibilities for the
binary inputs Bl 1 to Bl 4 on the basic p.c.b. of the
basic input/output module GEA-2, Table 5.3 for the
inputs Bl 5 to Bl 10 on the additional input/output
module ZEA—-1. The figures 5.3 and 5.4 show the
printed circuits boards, viewed from the component
side, with the setting plugs for the control voltage of
the binary inputs. They are valid for relays from pro-
duction series /EE. If the actual control voltage is not
found on the p.c.b., select the setting for the next
lower voltage. The figures show further plugs, which
must not be changed.

Binary input Settings for rated control voltage

on GEA-2 24/48 Vdc 60 Vdc 110/125 Vdc 220/250 Vdc
Bl 1 plug X50—-X51 plug X52—-X53 plug X54—X55 no plug )
Bl 2 plug X56-X57 plug X58-X59 plug X60—-X61 no plug )
BI'3 plug X44—X45 plug X47 -X48 plug X49-X62 no plug )
Bl 4 plug X75-X76 plug X77-X78 plug X79—-X80 no plug )

%) Unused pluas may be parked on the pins X36 to X43

Table 5.2
production series /EE

Checking for control voltages of binary inputs 1 to 4 on the basic module GEA-2, valid from

C53000-G1176—-C105
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Binary input Settings for rated control voltage

on ZEA-2 24/48 Vdc 60 Vdc 110/125 Vdc 220/250 Vdc
Bl 5 plug 24 V plug 60 V plug 110 V plug 220 V
Bl 6 plug 24 V plug 60 V plug 110 V plug 220 V
Bl 7 plug 24 V plug 60 V plug 110 V plug 220 V
Bl 8 plug 24 V plug 60 V plug 110 V plug 220 V
Bl 9 plug 24 V plug 60 V plug 110 V plug 220 V
Bl 10 plug 24 V plug 60 V plug 110 V plug 220 V

Table 5.3 Checking for control voltages of binary inputs 5 to 10 on the additional module ZEA-2, valid
from production series /EE

Binary input 1 : Solder bridge X21
Binary input 2 : Solder bridge X22
Binary input 3 : Solder bridge X23

Binary input 4 : Solder bridge X24

For rated voltages 24/48/60 V—: Solder bridges must besfitted!

For rated voltages 110/125/220/250 V—: Solder bridges may be removed.

Figure 5.1 Checking for control voltages for pinasy inputs 1 to 4 on basic module GEA-1, up to pro-

duction series /DD

X
\

o]

0 X1
\ \

1

Binary input 5 : Solder bridge X7,
Binary input 6 : Soldgp bridge X8
Binary input 7 : Sélder bridge X9
Binary input 8 : Solderbridge X10
Binary input 9 : Solder bridge X11

Binary input 10: Solder bridge X12

Fof rated voltages 24/48/60 V—: Solder bridges must be fitted!

For.rated voltages 110/125/220/250 V—: Solder bridges may be removed.

)

Rigure'5.2 Checking for control voltages for binary inputs 5 to 10 on additional module ZEA—-1, up to

production series /DD
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X36 to X43: unused plugs
may be parked here
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— Open housing cover.

— Loosen the basic module using the pulling aids
provided 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 basic module and place onto a conduc-
tive surface.

— For production series up to /DD: check the solder
bridges according to Figure 5.1, remove bridges

5.2.3 Inserting the back—up battery

The device annunciations are stored in NV—-RAMs({
A back—up battery is available so that they areyre-
tained even with a longer failure of the d.c#supply
voltage. The back —up battery is also requirediforthe
internal system clock with calender to continugyin
the event of a power supply failure.

The battery is supplied separately witturelays'of pro-
duction series up to/DD. It should be inserted before

where necessary.
For production series from /EE: check the_plugs
according to Figure 5.3.

— Insert basic module into the housing;ensure that
the releasing lever is pushed fully to theleftbefore
the module is pressed in.

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

— Similarly check on the additional input/output
module ZEA-2.
For production seriesfup/to /DD: check solder
bridges according toFigure 5.2.
For productionseries'from /EE: check the plugs
according tofFigure'5.4.

— Close hgtising‘cover.

the relay is installed. Section 7.2 explains in detail
how to replace the back—up battery. Join this sec-
tion accordingly when inserting the battery for the
first time.

When the production series of the relay is /EE or lat-
er, the battery is installed at delivery so that no activi-
ties are necessary here.

5.2.4 Checking the,protection data transmission link

Since the datatransmission link between the units at
either end offthe linefarms an essential and integral
part of the,comparison protection system, these
connections mustalso be checked. The procedure
is highly dependent on the chosen transmission me-
dium and thus cannot be described in detail at this
point. It is important to visually check the allocation
of theytransmitter and receiver channels including
theassociated frame reference connections. The
eonnections are marked in sympathy with ISO 2110
and DIN 66020:

TXD  Transmit line of the respective unit
MT Frame reference for the transmit line
RXD Receive line of the respective unit
MR Frame reference for the receive line

Since each connection is used for one transmission
direction, the transmit connection of one unit must
be connected to the receive connection of the other
unit and vice versa.

C53000-G1176—-C105
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Transmission via optical fibre is recommended. It is
particularly insensitive against disturbances and au-
tomatically provides galvanic isolation.

If data wire connection is used to a local optical fibre
transmission device then the data cable screens are
earthed at one cable end only.

If data transmission between the two units is by di-
rect wire connection, then 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 differ-
ences. This connection mode is generally not rec-
ommended because it could be influenced during
line faults in spite of the screens. When using it nev-
ertheless, it must be ensured that the longitudinal
voltage which is induced into the transmission cable
during short—circuits in the high voltage network
does not exceed 60 % of the cable test voltage. The
upper limit is 1200 V, which corresponds to 60 % of

the test voltage for the interface of the 7SD512 for the
protection signal transmission.

The normal signal position for the protection signal
transmission is "light off”. In models for 820 nm/opti-
cal fibre, the normal signal position can be changed
by means of a plug jumper X217 which is accessible
when the plug—in module is removed from the case.
The jumper is situated in the rear area of the upper
part of the centre PCB (Figure 5.5).

Jumper | Position Normal signalposition
X217 1-2 “Light off”
X217 2-3 2Light on”

If optical fibre transmission units are used then they
must be commissioned,according to the respective
operating instructions.

o \ O
128 \\\ 123
xo48 O D201 x213 N
X214 CLT] O X214 E
x24s 4] X215
x216 T x216 [I1J
Lo =
0 X240
y-] x239 ]
288 (111 — I x238 (111
x237 (I Coo7 x237 [T
x236 [1T1J \ X236 E
x235 (111 X235
123 \ 123
[o] 10 /
[o] [o]
Factory setting ofithe 'pllig jumpers o o
[o] [o]
X 217 (protegfion data fink) and ° 50
X 239 (LSA dataflink);
position 1—2 = "Light off” 100 100
[o] [o]
[o] [o]
[o] [o]
[o] [o]
(o]

.

optical fibre 1300 nm

Rigure'5.5

with optical fibre in-
terface 860 nm

Position of the jumpers X217 and X239 on the power supply board
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5.2.5 Checking the transmission link to LSA

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

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

5.2.6 Connections

General and connection diagrams are shown in Ap-
pendix A and B. The marshalling possibilities of the
binary inputs and outputs are described in Section
5.5. If, in networks with unearthed neutrals, only two
current transformers are available, then thefphase
without a current transformer remains uncofinecied.
In the event of a double earth fault, the foetpoint in
this phase will not be detected by the comparison
protection. This must be in accordance /with ‘the
double earth fault preference of the network

5.2.6.1 Current transformer-connections

If the current transformers at bethline ends have dif-
ferent primary currents, then/current matching is
performed by enterin@ the, current transformer data
to the device during ‘parameterization (refer Section
6.3.3). If, for gxceptional'reasons (e.g. strongly dif-
fering c.t. ratios)¢matehing is performed with inter-
mediate c.t:'sythe following should be noted:

Matching is performed at the end where the current
transformers_have the lower primary current. Since
the eurrent inputs of the 7SD51 are galvanically iso-
lated ftom one another, auto—transformers can be
used. “The intermediate transformer output is then
bettep utiized and the smaller model
4AM5170—7AA is sufficient.

The transformation ratio of the intermediate trans-

The normal signal position for the data transmission
is factory preset as ”light off”. This can be*ehanged
by means of a plug jumper X239 which is.accessible
when the plug—in module is removed fromth€ case.
The jumper is situated in the upper rear area of the
center board (power supply p.c.b.) (Figure 5.5).

Jumper | Position Normalsignal position
X239 1-2 "Light off”
X239 2-3 "Light on”

formers is calculated as follows:

I
Lpyimary for the lower rated current

primary 10T the higher rated current

TR, =

The turn number ratio is thus:

N;  loimay forthe lower rated current
N2~ Lmay forthe higher rated current
whereby
Ny — Turns number at the side facing the
main current transformers,
Ny — Turns number at the side facing the
7SD51
Example:

Current transformers at line end I: 500 A/5 A
Current transformers at line end 1II: 200 A/1 A

Matching is performed at line end II:

| forthe lower rated current

forthe higher rated current

primary

N, _
N, |

primary

_ 200A _ :
=500 A 0.4 which corresponds to 20 / 50

winding turns

C53000-G1176—-C105
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5.2.6.2 Connections for circuit breaker auxilia-
ry contacts

The circuit breaker live trip function can supervise
the reaction of the breaker during the test sequence.

Binary inputs are provided to be connected to the
auxiliary contact(s) of the circuit breaker in order to
inform the relay about the breaker position. Various
possibilities exist.

If the circuit breaker is switched only three —pole, its
auxiliary contact is connected to a binary input mod-
ule which is assigned to the input function ">CB
Aux.1lp c1” (FNo 355). The input function must be
activated when the breaker is in the closed position.
Function numbers 351, 352, 353, and 354 are not
used.

If the circuit breaker poles can be switched individu-
ally but only the parallel connected auxiliary con-
tacts are available, then the binary input for this con-
nection must be assigned exclusively to the input
function ">CB Aux.lp cl1” (FNo 355). Function
numbers 351, 352, 353, and 354 are not used.

If the circuit breaker poles can be switched individu-
ally and each individual auxiliary contact is available
then itis recommended to connect the auxiliary conz
tact of each individual pole to an individual binaryin-
put (example in Figure 5.6). The assignment of.the
binary inputs is as follows:

— auxiliary contact of pole L1 assigned to input fanc-
tion ”>CB Aux. L1” (FNo 351),

— auxiliary contact of pole L2 assignedte,input func-
tion ”>CB Aux. L2” (FNo 352),

— auxiliary contact of pole L3 asSigned to input func-
tion ”>CB Aux. L3” (FINO 353).

Function numbers 354 and, 355 are not used. This
connection allows‘maximum‘information to be pro-

cessed in the relay, i.e. to supervise each breaker
pole.

If the circuit breaker poles can be switched individu=
ally but only two binary inputs can be used, ong can
connect the parallel connection of one set of auxilia-
ry contacts to a binary input and the series connec-
tion to another. The inputs are assigned to the func-
tion ”>CB Aux.lp cl” (FNo 355) for the parallel
connection and to ">CB Aux.3p c¥” (ENo 354) for
the series connection (Figure 5:%).

CB auxiliary contacts binasy inputs

pole L1
/ >CB Aux. L1
FNo 351
pole L2
/ >CB Aux. L2
FNo 352
pole, 3
— / >CB Aux. L3
FNo 353
Figurg'5'6 Connection example for CB auxilia-

ry contacts

CB auxiliary contacts binary inputs

pom} / >CB Aux.lp cl
FNo 355
pole L2
1
pole L3
P / >CB Aux.3p cl

FNo 354

Figure 5.7 Connection example for CB auxilia-

ry contacts
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5.2.7 Checking the connections

. circuits, check their function, particularly.that in
/.'\ Warnmg the "test” position the current transfermeraséec-
Some of the following test steps are carried ondary circuits are automatically short-circuited.
out in presence of hazardous voltages.
They shall be performed by qualified per- — Ensure that the miniature slide switch on the front
sonnel only which is thoroughly familiar plate is in the "OFF” O position. (refer Figure
with all safety regulations and precaution- 6.1).
ary measures and pay due attention to
}\Tg;n—.observance can result in severe per- — Fit a d.c. ammeter in théyauxiliary power circuit;
sonal injury. range approx. 1.5 A t6"§,A.
— Close the battery®supply’circuit breaker; check

Before initial energization with supply voltage, the polarity and magnitudeyof voltage at the terminals

relay shall be situated in the operating area for at of the unit or_at thexednnector module.

least two hours in order to ensure temperature

equalization and to avoid humidity influences and — The measuredycurrent consumption should be in-

condensation. significant/ Transient movement of the ammeter

pointer ‘only indicates the charging current of the

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

— Check the continuity of all the current transformer — Put the’'miniature slide switch of the front plate in
circuits against the plant and connection dia- the "ON” position ® . The unit starts up and, on
grams: completion of the run—up period, the green LED

on the front comes on, the red LED gets off after at
® Are the currenttransformers correctly earthed? last 7 sec.
® Are the polarities of the current transformer — Openthe circuit breaker for the d.c. power supply.

connections consistent?
— Remove d.c. ammeter; reconnect the auxiliary
® |s the phase relationship of the current trans- voltage leads.
formers correct?
— Check through the tripping circuits to the circuit
® |s the polarity of the summation current trans- breaker.
former correct (if used)?
— Check through the control wiring to and from oth-

® |s the polarity and transformation ratio of the er devices.
matching current gfansformers correct (if
used)? — Check the signal circuits.
— If test switches havefbegn fitted in the secondary — Reclose the protective m.c.b.’s.
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5.3 Configuration of operation and memory functions

5.3.1 Operational preconditions and general

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

— configuration parameters for operation language,
configuration of the interfaces and the device
functions,

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

— settings for functional parameters (thresholds,
functions),

— 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. Opegration via the
integrated keyboard is described in(detailiin Section
6.2.

To indicate authorized operat@r useppress key CW,
enter the six figure code 0,0 000.0 0 and confirm
with E. Codeword entry, can“also be made retro-
spectively after paging_or‘direct addressing to any
setting address.

ENTER CODEWORPD:
@eeeeea

CWw ACCEPTED

CODEWORD WRONG

The entered®eharacters do not appear in the display,
instead ienly“a,symbol @ appears. After confirmation
of the correct input with E the display responds with
CW AGCEPTED. Press the entry key E again.

If the Jéedeword is not correct the display shows
CODEWORD WRONG. Pressing the CW key allows
anotherattempt 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 precessing de-
vices via the serial interfaces, and thé 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. g YlsTEM
4} CONFIGHURBENTTION

Beginning of the block "Operating system configura-
tion”

The doubléjarrow key f switches over to the first
configuratieniblock (see below). Use the key 1 to
find the,next address. The display shows the four—
digit address'number, i.e. block and sequence hum-
ber.The\title of the requested parameter appears
behind the bar (see below). The second line of the
display shows the text applicable to the parameter.
The presented 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
confirmed with enter key E!

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS ?”. Confirm
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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.

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 "END OF
CODEWORD OPERATION ?”. Press the "No” —key
N to continue configuration. If you press the

5.3.2 Settings for the integrated operation

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

"Yes”—key J/Y instead, another question appears:
"SAVE NEW SETTINGS ?”. Now you can confitm
with J/Y or abort with N, as above.

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

— addresstblock 71

Whenythe'relay is delivered from the factory, the de-
vice isipregrammed to give function names and out-
puts in the German language. This can be changed
under-address 7101. The operator languages avail-
able atypresent are shown in the boxes below. The
dateyis displayed in the European format when the
relay is delivered.

ol

R A

o
[}
=

GRATED

=
H

11

T

e

GYU AWG E

21

. MM.

=

FORMAT

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 national language. If you don’t un-
derstand a language, you should find your own lan-
guage.

The required language is chosen with the enter key E.

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

DD two figures for the day
MM two figures for the month
YYYY four figures for the year (incl. century)
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M7 1050 0rPER lst L
fHlzz1args =
IL2af[ %] =

etc.
M7 1060 0oPER 2nd L
Hlzz1bpre7 =

etc.

Message to be displayed in the 1st display line during
operation. Any of the operational measured values acs;
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 by the
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 entry’key E under
address 7106 will appear in the second line of the dis-

play.

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

are acknowledged during operation with the RESET
key or via the tematedeset input of the device or via
the system interface (if fitted). After acknowledge-
ment, the Gperational messages of the quiescent
state ‘will beydisplayed again as chosen under ad-
dresses 7405 and 7106.

M71070 FavuL lst L
*Fault Ty
Trip Type
Prot Pick-up
Prot Trip
T -Drop
T-Trip
K sl Fao1® 2nd L
*Pro TV i

etc.
f7110IFAULT INDIC
*WITH FAULT DETEZC
W)I T H TRTIP COMM.

After a fadlt event, the first line of the display shows:

type of fault (faulty phases),

type of trip command (tripped breaker pole or three—
pole trip),

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,

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

the possibilities are the same as under address 7107.

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

The device provides serial interfaces: one PC inter-
face inthe 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 interfaces requires some
data prearrangements: identification of the relay,
transmission format, transmission speed.

These data are entered to the relay in address blogk
72. Codeword input is necessary (referger 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 device,in a separate table.
This is listed in Appendix C.

ﬁ7200lpc/SYSTEM
& NTERFACES
f7201IDEVICE ADD
IE

}7202|FEEDER ADDg
{1

}7203ISUBST A Dl D
{1

}7 08 FUNCT TYPE
{1

f O9B PEVICE TVYPE

Beginning of the block Interfaces for personal
computer and central @emputer system”

Identification Aumber of the relay within the substation;
valid for hoth the”interfaces (operating and system
interface). The“mumber can be chosen at liberty, but
mustbe tsedyonly once within the plant system
Smallestpermissible number: 1
Largestpermissible 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; for
current comparison protection no. 192.

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 7SD512 V3 no. 29.

This address is only for information, it cannot be
changed.

C53000-G1176—-C105
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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 ASCII, the PC Baud—raté
(address 7215) must be 7200 BAUD, the PC parity (address 7216) must be NO 2 STOP.

Data format for the PC (operating) interface:

format for Siemens protection data processing program
DIGSI® Version V3

f7211l PC INTERTF.
flpresz v

ASCTITI ASCII format
* 72150 PC BAUDRATE The transmission Baud —rateder communication via the
+ PC (operating) interface aisthe front can be adapted to
9600 BAUD the operator's communicatiominterface, e.g. personal

computer, if necessary., The, available possibilities can
19200 BAUD be displayed by repeatedly.depression of the "No” —key
N. Confirm the desired Baud —rate with the entry key E.

* 72160 P cC PARITY Parity and stop—bits for the PC (operating) interface:
+ DIGSTI vV 3 format®forSi<_amens p_rotection daf[a processing program
DIGSI™ Version V3 with even parity and 1 stop—bit
NO 2 STOP transmission with NO parity and 2 STOP —bits
N O 1 STOP gansmissionwithNO parity and 71 STOP —bit, e.g. for mo-
em

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

Format of annunciations and fault records for the sys-

f[72210 s sf1nTERF. tem (LSA) interface:

f[vbEW coMPATIBLE only data in accordance with VDEW/ZVEI (IEC
60870—-5—103)
data in accordance with VDEW/ZVEI (IEC 60870-
VDEW EXTENDED v ok
5-103), extended by Siemens specified data
DAL G\S I Vv 3 format for Siemens protection data processing program

DIGSI® Version V3

LWS)A format of the former Siemens LSA version
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M P

MEASUR.
ATIBTLE

VDEW EXTENDED
f7 5 sYys BAUDR.
*9 AUD

19200 BAUD

1200 BAUD

2400 BAUD

4 800 BAUD

G S

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 gommunication 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 fer /DEW - protocol (IEC 60870—-5-103) or
Siémens protection data processing program DIGSI®
Version,3 and former LSA

transmission with NO parity and 2 STOP —bits

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

Address 7235 is relevant only in casethesystem interface is connected with a hardware that operates with the
protection data processing prdgramyDIGSI® (address 7221 SYS INTERF. = DIGS/ V3). This address deter-
mines whether it shall be permitted to change parameters via this interface.

M7 2350 s1s
[~ o

PARAMET

Y E S

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

C53000-G1176—-C105
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5.3.4 Settings for fault recording — address block 74

The current comparison protection relay is
equipped with a fault data store (see Section 4.8.2).
Distinction must be made between the reference in-
stant and the storage criterion (address 7402). Nor-
mally, the general fault detection signal of the pro-
tection is the reference instant. The storage criterion
can be the general fault detection, too (STORAGE BY
FD), or the trip command (STORAGE BY TRIP). Alter-
natively, the trip command can be selected as refer-
ence 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
latest fault detection. The scope of a fault record is
normally this fault event (address 7403). If auto—re-
closure is carried out, the complete network fault se-
quence — with one or more reclosure attempts —
can be recorded until final fault clearance. This
shows the total time sequence of the fault but utilizes
more memory space even during the dead time(s).

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

stant and ends with the post—fault time T—POST
(address 7412) after the recording criterion hasgdis-
appeared. The permissible recording time for gach
record is set under address 7410. Altogether 5 s'are
available for fault recording. In this time range upto 8
fault records can be stored.

Note: The max. times are referred to asSystem fre-
quency of 50 Hz. They are to be'matched, accord-
ingly, for different frequency.

The fault recording can alseybe initiated via a binary
input or by operator action fromythe membrane key-
board on the front of the relay.or via the operating in-
terface. The storagg is triggered dynamically, in
these cases. The length, of the data storage is deter-
mined by the seitings,in‘addresses 7431 and 7432
but not longer than T-MAX; pre—trigger time and
post—fault timetare ‘additive to the set values. If the
storagettime fopstart via binary input is set to co, then
the storage,time’ends after de—energization of the
binaryJinput (statically), but not after T-MAX (ad-
dress 7410y

‘ﬁ74ool

@FAULT RECORDINGS

=
H
H

74020 1
ORAG

IATI®ON
FB.

-
=]

=
w
=

S TORAGE BY T Ryd P

START WITH ¥R I P

Q
(@)
Q)
=

M7 2030 &
f

FAULT

=
<
=
2
H

Beginning of block "Fault recordings”

Data storage is initiated:

— fault detection is reference instant
fault detection is storage criterion

— fault detection is reference instant
trip command is storage criterion

— trip command is reference instant
trip command is storage criterion

Scope of a fault record:

a fault record is stored for each FAULT EVENT, i.e. from
pick—up until drop— off

a fault record comprises the total NETWORK FAULT in-
cluding auto—reclosure attempts
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A7 4100 T-Max

{ 0

AMl74110 T-PRE

{ .10
AMl74120T-POS

{ .1

A 4310 T-BINARY 1IN
V1o 0

50

0]

KEYBOARD

Maximum time period of a fault record
Smallest setting value: 0.30s
Largest setting value: 5.00s

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

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

Storage time when faultrrecording is initiated via a
binary input, pre—trigger and post—fault times are
additive

Smallest‘setting(value: 0.10s

Largest setiingyvalue: 5.00 s

or coflite;, 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

Smallest setting value: 0.10 s

Largest setting value: 5.00s

Address 7490 is not relevant in casesthat the'relay is connected to a control and storage processing system
which operates with the protocol according to VDEW/ZVEI (IEC 60870—-5—-103). But, if the relay is connected
to a former LSA system, the relayamustsbbe informed how long a transmitted fault record must be, so that the
former LSA system receives the corfect number of fault record values.

9ol s ¥
fle 6 0 walt

e
~
IS

S T ENGTH

UE S

FIX

A
I

340 090

VAL.

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 7SD512 is capable of providing a series
of protection and additional functions. Individual
functions can be set (configured) to be effective or
non—effective or the interaction of the functions can
be modified by configuration parameters. Addition-
ally, the relay can be adapted to the system frequen-

cy.

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

Assume a network comprising overhead lines and
cable sections. For reasons of uniformity, all devices
have been specified with auto—reclose facilities.
Since auto—reclose is only applicable for the over-
head line sections, this function will be "de —confi-
gured” for the devices protecting the cable sections.

2nd example for the interaction of the functions:
The device includes current comparison protection
and overcurrent time protection. The current com-
parison protection is required to operate with
single—pole auto-reclose, the overcurrent time
protection shall operate without auto—reclosure.
The device will be “informed” of this condition during
configuration.

The configuration parameters are input throughsthe
integrated operation keyboard at the front of the de-
vice or by means of a personal computer, connected
to this front—interface. The use of the integrated op-
erating keyboard is described in detailyin “Se€tion
6.2. Alteration of the programmed parameters re-
quires the input of the codeword (sge Seetion 5.3.1).
Without codeword, the setting cam bexead out but
not altered.

For the purpose of configuration) addresses 78xx
and 79xx are provided:*@ne ean access the begin-
ning of the configuration blegks either by direct dial

— press direct address key DA,
— type in address 7 800,
— press execute key E ;

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

Within the bock 78 one can page forward with faer
back with |. Each paging action leads to a further
address for the input of a configuration parameter. In
the following sections, each address is shown in a
box. Inthe upper line of the display, Behind the num-
ber and the bar, stands the ass@giated device func-
tion. In the second line is the assoeiated text (e.g.
"EXIST”). If this text is appropriate the arrow keys 1 or
| can be used to page the nextfaddress. If the text
should be altered press the "No”—key N; an alterna-
tive text then appears (éig. "NON—-EXIST”). There
may be other alternatiVes which can then be dis-
played by repeated depression of the "No”—key N.
The required alternativey,must be confirmed with
the key E!

Use of the doubleyarrow key 1 brings one to the next
address Blogk, in this case 79. There one finds fur-
ther cenfiguration parameters which can equally be
confirmed, or altered.

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

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
ft I, the display shows the question "lEND 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 7SD512: There will be no an-
nunciations 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. ”... switche@off¥)sbut
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 devicey In an actual case,
functions which are not available™will not appear in
the display.

41178 000 scoPE oOF
JlFuNncTIONS

Beginning of the blo€k¥Scope of functions”

Current comparison protection:

f7815l CCP FUNCT.
*EXIST

NON-EXIST

External local trip via binary input:

f7821IEXT. T R P
*NON—EXIST

EXIST

Transfer trip via binary input:

f7822l ™WRBANSF.TRTIP
*NON—EXIST

EXIST

Emergency overcurrent time protection:

f7826IEMERG. o/ ¢
*NON—EXIST

EXIST

Thermaltoverload protection:

f7827l THERMAL OL
*NON—EXIST

EXIST

Internal auto—reclosure function:

f7834l INTERNAL AR
*NON—EXIST

EXIST

Change—over of parameter sets:

78850 PARAM. c/o0
NON-EXIST

i

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.

78990 FREQUENCY
50

f

N

H z

f

N

6 0

H z

Rated system frequency 50 Hz or 60 Hz

5.4.3 Setting the device configuration — address block 79

The configuration affects the interaction of the protective and additional functions, above all, for 7SD512, the
interaction of the auto—reclosing system with the protection functions. This enablesito connect a 7SD512 with
firmware version V3 with a 7SD512 V2 or 7SD511 V2 at the opposite line end:

ﬁ 79000 DEVICE Beginning of thebloek *device configuration”
{l CONFIGURATTIO
* 79020 AR w/ ¢ Auto#reelosing works together with current compari-
+ Y E S sen protection or not
| o
} 79030 AR w/ O Back—up overcurrent time protection operation
1l = NO - AR is blocked
YES YES — AR works in accordance with the setting but no
auto—reclose when only Ig pick—up
* 79100 cB TEG&T Circuit breaker test via binary input is carried out
+ THREES-POLFE_ T THREE —POLE TRIP will be initiated (without reclose) or
TRIP-cld oNaY 3 TRIP—-CLOSE 3POLE, that is three—pole AR cycle, or
each pole one after the other with a
4 _ SEQU. L1-L2—-L3 open and close (this is only applica-
SEQU QL L2 ble when single—pole AR is used).
Telegram format of protection data transmission:
f 79 1%0 TEL F O
flc R~ cuECK CRC 16 CHECK, i.e. telegram of version V3
V 2 COMPATIBL COMPATIBLE with 7SD51 firmware version V2
MO0 D E M 8 , N, 1 MODEM with 8 bit, No parity, and 7 stop—bit;
the correct data transmission rate must be set under
address 1602, see Section 6.3.5
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5.5

5.5.1 Introduction

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

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

The input of the codeword is required for marshal-
ling (refer 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 in4
put and output modules or LEDs in accordanceawith
the selection.

Example: Single—pole trip command is registered
from the current comparison protection ingphase,L 1.
This event is generated in the device as an"Asnun-
ciation” (logical function) and shoulddoe available at
certain terminals of the unit as a N.Q. cortact. Since
specific unit terminals are hard —<wireato a specific
(physical) signal relay, e.g. to the signal relay 7, the
processor must be adviseddthatythe logical signal
"Dev.Trip lpL1” shouldbefransmitted to the sig-
nalrelay 7. Thus, when marshalling is performed two
statements of the operater_are important: Which
(logical) annunciation generated in the protection
unit program sheuldtrigger which (physical) signal
relay? Up to 20 logicalannunciations can trigger one
(physical) gignal'relay.

A similar situation applies to binary inputs. In this
case external information (e.g. block current com-
parison protection) is connected to the unit via a

Marshalling of binary inputs, binary outputs and LED indicators

(physical) input module and should initiatesa (log-
ical) function, namely blocking. The corresponding
question to the operator is then: Which signal from a
(physical) input element should initiate which reac-
tioninthe device? One physical input signal can initi-
ate up to 10 logical functions.

The trip relays can als@ begassigned different func-
tions. Each trip relay gan be gontrolled by each com-
mand function or_combination of command func-
tions.

The logical anaunciation functions can be used in
multiple manner. Erg. one annunciation function can
trigger several signal relays, several trip relays, addi-
tionally be indi€ated by LEDs, and be controlled by a
binary inputiunit. The restriction is, that the total of all
physicakinput/output units (binary inputs plus signal
relaysiplus LEDs plus trip relays) which are to be as-
sociated with one logical function must not exceed a
rumber 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 00 0,
— 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:

4ll6 000l

@ MARSHALLTING

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

The key combination F 1, i.e. depressing the func-
tion key F followed by the arrow key 1, switches over
to the selection level for the logical functions to be al-
located. During this change—over (i.e. from press-
ing the F key until pressing the 1 key) the bar behind
the address number is replaced by a "F”. The dis-
play shows, in the upper line, the physical input/out-
put 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 possi-
ble with the backspace key R. When the required
function appears press the execute key E. After this,
further functions can be allocated to the same physi-
cal input or output module (with further index num-
bers) by using the key 1. Each selection must be
confirmed by pressing the key E! If a selection
place shall not be assigned to afunction, selection’is
made with the function "not allocated’.

You can leave the selection level by pressing thie key.
combination F 1 (i.e. depressing the function key F
followed by the arrow key t). The display shews
again the four digit address number of the‘physical
input/output module. Now you can page with key 1
to the next input/output module okwith¥, to the pre-
vious to repeat selection procedure tas above.

The logical functions are also provided with function
numbers which are equallyfisted,in the tables. If the
function number is knéwn, this can be input directly
on the selection level. Paging through the possible
functions is then sdéiperfluous. With direct input of the
function number, leading zéros need not be entered.
After input of the function’number, use the execute
key E. Immediately the associated identification of

the function appears for checking purposes. This
can be altered either by entering another function
number or by paging through the possible 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 andfLEDB,indicators
are given. The arrows f} | or 1 |“at thefleft hand side
of the display box indicate pagingyfrom 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 befere pushing the arrow

key 1.

The function numbérs _and“designations are listed
completely in Appendix‘C.

The marshalling precedure can be ended at any
time by the key,combination F E, i.e. depressing the
function'key*Rifollowed by the entry key E. The dis-
play showsthe question "SAVE NEW SETTINGS ?”.
Confifm withithe "Yes” —key J/Y that the new alloca-
tions“shall become valid now. If you press the
"No?=key N instead, codeword operation will be
aborted, i.e. all alterations which have been
chanmged 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
!t U, the display shows the question lEND OF CO-
DEWORD 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. Dur-
ing re—start the device is not operational.
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5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 10 binary inputs which are desig-
nated INPUT 1 to INPUT 10. They can be marshalled
in address block 61. The address block is reached
by paging in blocks {} || or by direct addressing with
DA 6 1 0 0 E. The selection procedureis 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 a NO
contact, i.e. the control voltage at the input
terminals activates the function;

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

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

Table 5.1 shows a complete list of all the binary input
functions with their associated function pumber
FNo. Input functions naturally have no effeet ifdhe
corresponding protection function is not fitted inthe
relay or has been programmed out ("de=eonfi-

gured”, refer Section 5.4.2).

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

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

.1 means "normally closed™mo@g, corresponds to
"NC” as above.

If the extension with .0%r . 14 omitted the display first
indicates the fungtion Jdesignation in “normally
open” mode NemBy pressing the "No”—key N the
mode is changed toNC. After direct input other func-
tions can beyselegted by paging through the func-
tions forwards Wwith the "No”—key N or backwards
with the, backspace key R. The changed function
then mustibe re—confirmed by the entry key E.

NotenOne logical function must not be marshalled to
tw,or. more binary inputs, because an OR—logic of
both signals 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.

Tlle 1ool MmarsuALlL 1T G
Jlerznary 1INPuw®s

The first binary input is reached with the key 1:

Ff6101l BIMNARY
*INPUT 1

Change over tothe selection level with F 1:

o0 10 I NxNPUT 1
>»I\r ans . Trip N O

e —

oco20 i1nPUT 1

not allocated

e —

Beginning of block "Marshalling binary inputs”

Allocations for binary input 1

Transfer trip command for the remote end circuit
breaker, FNo 3306;

"normally open” operation: remote trip signal is sent
when the input is energized

No further functions are initiated by binary input 1
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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
*INPUT 1

Marshalling binary input 1

FNo Abbreviation Description
1 | not allocated | Binary input is not allocated to any input function
3 | >Time Synchro | Synchronize internal real time clock
4 | >start FltRec | Start fault recording from external command via binaryifAput
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
351 | >CB Aux. L1 Circuit breaker pole L1 is closed™fronnCB auxiliary contact)
352 | >CB Aux. L2 Circuit breaker pole L2 is closed (from CB auxiliary contact)
353 | >CB Aux. L3 Circuit breaker pole L3 is closedy(from CB auxiliary contact)
354 | >CB Aux.3p cl | Circuit breaker all 3 poles closed (Series connection)
355 | >CB Aux.1lp cl | Circuit breaker any pole clesedy(parallel connection)
356 | >Manual Close | Circuit breaker is manually cloesed (from discrepancy switch)
357 | >CloseCmd.Blo | Block all closing gommands
381 | >1p Trip Perm | External AR ready forsingle-pole reclosure
382 >0Only lpole External AR isyprogfammed single-pole only
383 | >RAR Release Release of auto-reclose stages from external AR relay
1156 | >CB Test Trigger circuit'breaker test
2010 | >I>> block Block I>> stage of emergency overcurrent time protection
2011 | >IE>> block Block Ig>> stagé of emergency overcurrent time protection
2012 | >I>/Ip block Bloek I>j0r Iy/stage of emergency overcurrent time protection
2013 | >IE>IEp block | Blocklg>"0rlg, stage of emergency overcurrent time protection
2021 | >Emer Ph on Swiich on*emergency overcurrent time protection for phase currents
2022 | >Emer Ph off Switchneff emergency overcurrent time protection for phase currents
2023 | >Emer E on Switelwyon emergency overcurrent time protection for earth current
2024 | >Emer E off Switch off emergency overcurrent time protection for earth current
2701 | >AR on Switch on internal auto-reclose function
2702 | >AR off Switch off internal auto-reclose function
2703 | >AR block Block internal auto-reclose function statically
2704 | >AR zeset Reset internal auto-reclose function (incl. lock-out)
2706 | >1pdRARFblock | Block single-pole RAR
2707 | >3p RAR blXock | Block tree-pole RAR
2708 | >RAR bloek Block complete RAR
2709 | >DAR block Block complete DAR
2711 | >Stanmt AR Start signal from external protection for internal AR
2712 [\>Trip L1 AR Trip signal L1 from external protection for internal AR
2713 3Trip L2 AR Trip signal L2 from external protection for internal AR
2744 |\ >Trip L3 AR Trip signal L3 from external protection for internal AR
2715 |“>Trip 1lp AR Trip signal single-pole from external protection for internal AR
27916, | >Trip 3p AR Trip signal three-pole from external protection for internal AR
2%21 | >DAR aft. RAR | DAR is permitted only after unsuccessful RAR
Table 5.1 Marshalling possibilities for binary inputs (continued next page)
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FN Abbreviation Description
O
2730 | >CB ready Circuit breaker ready for AR cycle
3051 | >CCP on Switch on current comparison protection
3052 | >CCP off Switch off current comparison protection
3053 | >CCP block Block current comparison protection
3059 | >CCP test Test current comparison protection
3306 | >Trans.Trip Trigger transfer trip
3391 | >Data block Block transmission of protection data
3421 | >Trans.Annul Transmit user definable remote annunciation 1
3422 | >Trans.Annu?2 Transmit user definable remote annunciation 2
3423 | >Trans.Annu3 Transmit user definable remote annunciation 3
3424 | >Trans.Annu4 Transmit user definable remote annunciation 4
4506 | >Ext Trip Trigger external trip
Table 5.1 Marshalling possibilities for binary inputs
Addr | 1st display line 2nd display line FNo Remarks
6100 |MARSHALLING | BINARY INPUTS Heading of the address block
6101 [BINARY INPUT 1
INPUT 1 >Trans.Trip NO| 8306y] “Trigger transfer trip to remote line end
6102 |BINARY INPUT 2 Acknowledge and reset of stored LED and dis-
INPUT 2 >LED reset NO 5 | play indications, LED —test
6103 [BINARY INPUT 3
INPUT 3 >CCP block NO | 3053 | Block current comparison protection
6104 [BINARY INPUT 4
INPUT 4 >Ext 4Trip No| 4506 | Trigger external local trip
6105 [BINARY INPUT 5 from circuit breaker auxiliary contacts: parallel
INPUT 5 >CBBAux.1lp cl NO| 355 | connection
6106 |BINARY INPUT 6 Manual close command from discrepancy
INPUT 6 >Manual Close NO| 356 | switch
6107 [BINARY INPUT 7
INPUT 7 >CB ready NO| 2730
6108 [BINARY INPUT 8
INPUT 8 >AR block No| 2703 | Binaryinputs 7 to 10 are only effective whenthe
internal auto—reclose function is configured as
6100 [BINARY INPUT 9 EXIST (refer to Section 5.4.2)
INPUT 9 >AR on NO| 2701
6110 [BINARY INPUT 10
INPUT 10 >AR off NO| 2702

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 11 signal outputs (alarm relays).
The signal relays are designated SIGNAL RELAY 1
to SIGNAL RELAY 11 and can be marshalled in ad-
dress 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 de-
scribed 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 Section
5.4.2).

The assignment of the output signal relays as deliv:
ered from factory is shown in the general diagrams
in Appendix A. The following boxes show examples
for marshalling of signal relay 1. Table 5.4 shows“all
signal relays as preset from the factory.

Note as to Table 5.3: Annunciations with a leading
”>” sign are identical with those far bifary inputs.
They represent the direct confirmation offthe binary
input and are available as long asithe'eerresponding
binary input is energized.

Further information about annunciations see Sec-
tion 6.4.

Tl 2000 MARSHALLING
Jlstenar RELAYS

The first signal relay is reached with the key 1:

Ff6201l SIGNAL
*RELAY 1

Change over to the selection level with F 1:

MooimreELAY @

*Device T 1 9p

fOOZIRELAY 1
*not al INofc ated

Leave the selectionlevel with key combination F 1.

arrow key. 1.

f6201l SIGNRAL
HWREL 2 v 1

Beginningofithe block "Marshalling of the output
signal relays”

Allocations for signal relay 1

Signal relay 1 has been preset for:

General trip of the device, FNo 511

no further functions are preset for signal relay 1

You can go then to the next signal output relay with the

Allocations for signal relay 1
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FNo Abbreviation Description
1 | not allocated | Binary output is not allocated to any annunciation function
3 | >Time Synchro | Synchronize internal real time clock
4 | >Start FltRec | Start fault recording from external command via binary input
5 | >LED reset Reset LED indicators
7 | >ParamSelec.1l | 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
60 | LED reset Stored LED indicators are reset
95 | Param.running | Parameters are being set
96 | Param. Set A Parameter Set A is activated
97 | Param. Set B Parameter Set B is activated
88 | Param. Set C Parameter Set C is activated
99 | Param. Set D Parameter Set D is activated
141 | Failure 24V Failure in 24 V internal dc supply ‘circuit
143 | Failure 15V Failure in 15 V internal dc supplyacircuit
144 | Failure 5V Failure in 5 V internal dcgupplyicircuit
145 | Failure 0V Failure 0 V for A/D converter.
150 | Failure I/O Failure in basic input/output medule (GEA)
151 | Failure I/O0 1 | Failure in additional input/ouiput module (ZEA)
161 | I supervision | Failure current supervisien, general
162 | Failure 2I Failure detected by current sum monitor
163 | Failure Isymm | Failure detected by urrent symmetry monitor
351 | >CB Aux. L1 Circuit breaker pole 1 is closed (from CB auxiliary contact)
352 | >CB Aux. L2 Circuit breaker'pole L2 is closed (from CB auxiliary contact)
353 | >CB Aux. L3 Circuit breakeripole L3 is closed (from CB auxiliary contact)
354 | >CB Aux.3p cl | Circuit breakerall 3 poles closed (series connection)
355 [ >CB Aux.lp cl | Circuit breaker any pole closed (parallel connection)
356 | >Manual Close | Circuit breaker is manually closed (from discrepancy switch)
357 | >CloseCmd.Blo | Black allclosing commands
381 | >1p Trip Perm |4&xternal’ AR ready for single-pole reclosure
382 | >0Only lpole External AR is programmed single-pole only
383 | >RAR Release Release of auto-reclose stages from external AR relay
501 | Device F1tDetW General fault detection of the device
511 | Device Trip General trip of the device
512 Dev.Trip IpLl/| Trip by the device single-pole L1
513 | Dev.Trip XIpL2 | Trip by the device single-pole L2
514 | DeviyTrip 1pL3 | Trip by the device single-pole L3
515 | Dév.T#ip 3p Three-pole trip of the device
561 | #Mandal Close Circuit breaker is manually closed (execution)
563 | ‘@BfAla¥m supp | Circuit breaker operation alarm suppressed
1156 | >CBypTest Trigger circuit breaker test
1174 | CB in Test Circuit breaker test is in progress
1181 | CB Test Trip Trip by internal circuit breaker test function
1182 | CB Test 1pLl Trip by internal circuit breaker test function single-pole L1
1183 | CB Test 1pL2 Trip by internal circuit breaker test function single-pole L2
1184) | CB Test 1pL3 Trip by internal circuit breaker test function single-pole L3
1l85 | CB Test 3p Trip three-pole by internal circuit breaker test function
Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
1511 | O/L Prot. off | Thermal overload protection is switched off
1513 | O/L active Thermal overload protection is active
1515 | O/L Warn I 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 command
2010 | >I>> block Block I>> stage of emergency overcurrent time protection
2011 | >IE>> block Block Ig>> stage of emergency overcurrent time protection

2012 | >I>/Ip block Block I> or I, stage of emergency overcurrent time protection
2013 | >IE>IEp block | Block Ig> or Ig, stage of emergency overcurrent time protection

2021 | >Emer Ph on Switch on emergency overcurrent time protection for phase‘Gurrents
2022 | >Emer Ph off Switch off emergency overcurrent time protection for(phasercurrents
2023 | >Emer E on Switch on emergency overcurrent time protection for earth’ current
2024 | >Emer E off Switch off emergency overcurrent time protection for €arth current
2053 | Emer. active Emergency overcurrent time protection is active

2054 | Emer. mode Emergency mode is in progress

2055 | Emer.E/F off Emergency earth fault overcurrent time proteetion is switched off
2056 | Emer.Ph. off Emergency phase fault overcurrent timefprotection is switched off
2061 | Emer.Gen.Flt General fault detection of emergengy. overcurrent protection

2062 | Emer. Flt L1 Fault detection of emergency overcurrent protection in phase L1
2063 | Emer. Flt L2 Fault detection of emergency owercurrent protection in phase L2
2064 | Emer. Flt L3 Fault detection of emergency overcurrent protection in phase L3

2065 | Emer. Flt E Fault detection of emergency overcutsent protection earth fault
2091 | Emer. I>> I>> stage of emergency overcurrept protection picked up

2092 [ Emer. I>/Ip I> or I, stage of emergency owercurrent protection picked up
2095 | Emer. IE>> Ie>> stage of emergengy overcurrent protection picked up

2096 | Emer. IE>/IEp | lg> orlgp stage of emergency overcurrent protection picked up
2121 | Emer. TI>> Delay time of I>>'stage of ©vercurrent time protection expired
2122 | Emer. TI>/Tp Delay time of | > ogl4'stage of overcurrent time protection expired
2125 | Emer. TIE>> Delay time of Ie3> stage of overcurrent time protection expired

2126 | Emer. TIE>TEp | Delay time of lg> ORlgp stage of overcurrent time protection expired
2141 | Emer.Gen.Trip | General trip by emergency overcurrent protection

2142 | Emer.TriplpLl | Trip singlespole Li’by emergency overcurrent protection

2143 | Emer.TriplpL2 | Trip single-polé L2 by emergency overcurrent protection

2144 | Emer.TriplpL3 | Trip Singlespole L3 by emergency overcurrent protection

2145 | Emer.Trip 3p Thre€-pole,trip by emergency overcurrent protection

2701 >AR on Switchyon internal auto-reclose function
2702 >AR off Switeh off internal auto-reclose function
2703 >AR block Bloek internal auto-reclose function
2704 >AR reset Reset internal auto-reclose function

2706 | >1p RAR blogk . Block single-pole rapid auto-reclosure (RAR, 1st shot)
2707 | >3p RAR dblock | /Block three-pole rapid auto-reclosure (RAR, 1st shot)

2708 | >RAR bdock Block complete rapid auto-reclosure (RAR, 1st shot)

2709 | >DARblock Block complete delayed auto-reclosure (DAR, further shots)
2711 | >Starg AR Start signal from external protection for AR

2712 | >Trip LIBAR Trip signal L1 from external protection for AR

2713 | >Trip L2 AR Trip signal L2 from external protection for AR

2714 | >Trip L3 AR Trip signal L3 from external protection for AR

2715 | ¢>Trip 1p AR Trip signal single-pole from external protection for AR

2716 4| >Trip 3p AR Trip signal three-pole from external protection for AR

2721 |\, >DAR aft. RAR | DAR is permitted only after unsuccessful RAR

2730 "w>CB ready Circuit breaker ready for AR cycle

TJable 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
2781 | AR off Internal auto-reclose function is switched off
2782 | AR on Internal auto-reclose function is switched on
2783 | AR inoperativ | Internal auto-reclose function is not operative
2784 | AR not ready Internal auto-reclose function is not ready for reclose
2785 | AR block.dyn. | Internal auto-reclose function is blocked dynamically
2787 | CB not ready Circuit breaker not ready for a trip/reclose cycle
2788 | AR T-CB Exp. Circuit breaker supervision time expired
2801 | AR in prog. Auto-reclose cycle is in progress
2811 | RAR only Internal AR function is programmed to perform only RARseycle
2812 | RAR T-act.run | Auto-reclose function action time for RAR is runfing
2813 | RAR T-1p run. | Auto-reclose function single-pole dead time for RAR%s running
2814 | RAR T-3p run. | Auto-reclose function three-pole dead time for RARyis running
2815 | RAR 1lp Prog. RAR function is programmed to perform only single:pole AR
2816 | RAR 3p Prog. RAR function is programmed to perform onlythree-pole AR
2817 | RAR Zone Rel. | Internal AR function is ready to permit triptin RAR stage
2818 | AR evolv.Flt. | Auto-reclose function evolving fault recognized during dead time
2831 | DAR Only Internal AR function is programmed t@ perform only DAR cycles
2832 | DAR T-act.run | Auto-reclose function action time feRDARyis running
2833 | DAR T-3pl run | Auto-reclose function dead time for firshPAR is running
2834 | DAR T-3p2 run | Auto-reclose function dead time,forisecond DAR is running
2835 | DAR T-3p3 run | Auto-reclose function dead time fogfurther DAR is running
2837 | DAR Zone Rel. | internal AR function is readyate permit trip in DAR stage
2851 | AR Close Cmd. | Reclose command by internal auto-reclose function
2852 | RAR 1p Close Reclose command aftef sipgle-pole RAR
2853 | RAR 3p Close Reclose command after three-pole RAR (rapid AR)
2854 | DAR 3p Close Reclose commandgaiter three-pole DAR (delayed AR)
2861 | AR T-Recl.run | Auto-reclose functiop reelaim time is running
2862 | AR successful | Auto-reclosdrewas'successful
2863 | Definit.Trip Definitive (final)trip signal
2864 lp Trip Perm. | InternaléAR fufiction is ready to permit single pole trip
2871 | AR Trip 3p Internal AR%unction trips three-pole because blocked
3051 | >CCP on Switchgormeurrent comparison protection
3052 | >CCP off Switchboff current comparison protection
3053 | >CCP block Blo€k current comparison protection
3059 [ >CcP test Test current comparison protection
3066 | cCP off Currefit comparison protection is switched off
3067 | CCP block Current comparison protection is blocked
3068 | CCP active Current comparison protection is active
3071 Itr.send off Intertrip send signal is switched off
3072 Itr.rec. Qff Intertrip reception is switched off
3073 | I.Trip Send Intertrip send signal
3074 I.Trip[ Rec{ Intertrip signal received
3075 | CCP Eest Current comparison protection test procedure in progress
3076 | @Cp.GenmuFlt. Current comparison protection general fault detection
3077 [£CCRBLFault L1 Current comparison protection fault detection phase L1
3078 | CE€R.Eault L2 Current comparison protection fault detection phase L2
3079 | ccpPiFault L3 Current comparison protection fault detection phase L3
3080 | Flt.I.Trip Fault detection signal of intertrip function
3084 | @EP.Gen.Trip Current comparison protection general trip
3085 | CCP.Trip L1 Current comparison protection trip single-pole L1
3086, | CCP.Trip L2 Current comparison protection trip single-pole L2
3087 | CCP.Trip L3 Current comparison protection trip single-pole L3
3088 | ccp.Trip L123 | Current comparison protection three-pole trip
Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
3090 [ Com.FltRec Commissioning fault record is started
3306 | >Trans.Trip Trigger transfer trip
3311 | TransTrip off | Transfer trip function is switched off
3316 TrTrip Send Transfer trip transmission signal
3321 | T.TripRec.off | Transfer trip reception is switched off
3322 | T.Trip active | Transfer trip function is active
3323 | T.Trip rec. Transfer trip signal received from remote end
3324 | Transfer Trip | Trip command by transfer trip reception
3391 | >Data block Block transmission of protection data
3401 | TT.Corr.off Automatic transmission time correction is switched off
3402 | TT.corrected Transmission time correction has been carried out
3403 | TT Dev.>0.5ms | Transmission time deviation greater than 0.5 ms i.e. inadmissible
3404 | TT blocks ccP | Current comp. prot. blocked by transmission time deviation
3405 | Data Fault Faulty data received
3406 | Recep.Fail. Total reception failure
3407 | Wrong Version | Firmware version does not match with remate endselay
3408 | Wrong Dev.ID Device identification number does not match with remote end relay
3409 | TR.Time Meas. | Fault recording released for commissioning
3410 | Angle Meas. Angle measurement is in progress
3421 | >Trans.Annul Transmit user definable remote annunciation 1
3422 | >Trans.Annu?2 Transmit user definable remote @naungiation 2
3423 | >Trans.Annu3 Transmit user definable remote annunciation 3
3424 | >Trans.Annud Transmit user definable remote“annunciation 4
3431 | Trans.Annu.l User defined message 1 reeeived ffom remote end
3432 | Trans.Annu.?2 User defined message 2 received from remote end
3433 | Trans.Annu.3 User defined message 3 received from remote end
3434 | Trans.Annu.4 User defined message 4 received from remote end
4506 | >Ext Trip Trigger external tfip
4511 | Ext off External trip fagilitydis switched off
4513 | Ext active External trip facility,is active
4517 | Ext Gen. Trip | General trip command by external trip facility

Table 5.3 Marshalling possibilities for(signalrelays and LEDs
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Addr | 1st display line 2nd display line FNo Remarks
6200 | MARSHALLING | SIGNAL RELAYS Heading of the address block
6201 | SIGNAL RELAY 1 Trip signal given from either protection func-
RELAY 1 Device Trip 511 | tion of the device
6202 | SIGNAL RELAY 2 ¢
RELAY 2 I.Trip Rec. 3074 | Intertrip signal received
6203 | SIGNAL RELAY 3 6:,
RELAY 3 CCP Block. 3067 | Current comparisongproteetion is blocked
6204 | SIGNAL RELAY 4
RELAY 4 Recep.Fail. 3406 | Total reception fai
6205 | SIGNAL RELAY 5 The NC cq of this relay indicates "De-
RELAY 5 Dev.operative 51| vice fault
6206 | SIGNAL REL%Y 6 . is not operative
RELAY 6 AR inoperativ
6207 | SIGNAL RELAY 7
RELAY 7 Dev.Trip lpLl
Dev.Trip 3p
6208 | STGNAL RELAY? Trip signal of the device with indication of
RELAY 8§ Dev.Trip lpL2 the tripped breaker pole(s)
Dev.Trip 3p
6209 | SIGNAL RELAY 9
RELAY 9 Dev.Trip 514
Dev.Trip 515
6210 | SIGNAL )
RELAY 10 ed 1| No function allocated
6211 | SIGNAL _
RELAY 11 m Supp 563 | Circuit breaker alarm suppression
Table 5.4 ions for signal relays

Prese’@
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 16 LEDs for optical indications, 14
of which can be marshalled. They are designated
LED 1 to LED 14 and can be marshalled in address
block 63. The block is reached by paging in blocks
with {} | or by directly addressing with DA 6200
E. The selection procedure is carried out as de-
scribed in Section 5.5.1. Multiple annunciations are
possible, i.e. one logical annunciation function can
be given to several LEDs (see also Section 5.5.1).

Apart from the logical function, each LED can be
marshalled to operate either in the stored mode (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.

To indicate whether the stored or unstored mode
shall be effective the function number can be ex-
tended by a decimal point followed by 0 or 1, where-
by

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

A stored indication (memorized) corresponds

”__ 9

to "m” as above.

If the extension with .0 or .1 is omitted the display
shows first the function designation in unstored
mode with "nm”. Press the "No” —key N to change to
stored mode "m”. After direct input other functions
can be selected by paging through the finctions for-
wards with the "No”—key N or backwards with the
backspace key R. The changedifunction then must
be re—confirmed by the enter—KeyE.

The marshallable annupnciation, functions are the
same as those listed in Jable,5.8. Annunciation func-
tions are, of course, (not“effective when the corre-
sponding protection fupction is not fitted in the relay
or has been programmed out (de—configured).

The assignmentief the LEDs as preset by the factory
is showmin theyfront of the unit (Fig 6.1). The follow-
ing boxestshow;’as an example, the assignment for
LED 1 /Table 55 shows all LED indicators as they are
preset fromithe factory.

Tl 30 o0 MARSHALLING
JltED INDICATORS

The first marshallable LED is reachedgwith,the key t:

Ff6301lLED 1

'

Change over to the selectiomlevel with F 1:

f001l LED 1

*Device Trip m

o002z LED 1
allocated

i

ot

After input of all annunciation functions for LED 1, change —back to the marshalling levelis carried out with F 1:

Beginning of the block "Marshalling of the LED
indicators”

Allocations for LED 1

LED 1 has been preset for:
General trip of the device, memorized, FNo 511

no further functions are preset for LED 1
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Me63o1mreD

1

Allocations for LED 1

C)O

Addr | 1st display line 2nd display line FNo Remarks
N 4
6300 | MARSHALLING | LEDs Heading of the address bleek
6301 [ LED 1 Trip signal given from&ither grotection func-
LED 1 Device Trip m 511 tion of the device
6302 | LED 2 %
LED 2 Dev.Trip 3p m 515
LED 2 Dev.Trip 1pLl m 512
6303 | LED 3
LED 3 Dev.Trip 3p m 515 Trip si e device with indication of
LED 3 Dev.Trip 1pL2 m 513 the tri eaker pole
6304 | LED 4
LED 4 Dev.Trip 3p m
LED 4 Dev.Trip 1pL3 m
6305 | LED 5
LED 5 I.Trip Rec. m Intertrip signal received
6306 | LED 6
LED 6 Recep.Fail. 3406 | Total reception failure
6307 | LED 7
LED 7 CCP.Trip % 3085
6308 | LED 8
LED 8 CCBLT L m | 3086 Current comparison protection trip
6309 | LED 9
LED 9 .Trip L3 m | 3087
6310 | LED 10
LED 10 r. IE>> m [ 2095 Earth fault detection annunciation of emer-
LED Emer. IE>/IEp m | 2096 | gency overcurrent time protection
6311 | L Auto-reclose function momentarily not
D AR not ready nm| 2784 | ready for operation
6312 | LED
LED 12 Emer. Flt L1 m | 2062
L4 . .
6313 | LED 13 Fault detection annunciations of emergency
LED 13 Emer. Flt L2 m | 2063 | overcurrent time protection
LED 14
LED 14 Emer. Flt L3 m | 2064
able 5.5 Preset LED indicators
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 5 trip relays which are designated
TRIP RELAY 1 to TRIP RELAY 5. Each trip 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
a recommended pre-selection. Command func-
tions are naturally not effective when the corre-
sponding protection function is not fitted in the relay
or has been programmed out (de-configured).

The assignment of the trip relays as delivered from
factory is shown in the general diagrams in Appén-
dix A. The following boxes show examples for mars-
halling oftrip relay 1. Table 5.7 shows alltrip relays‘as
preset from the factory.

Important note: With single—pole auto—reclosure
it is unavoidable that for each circuit breaker pole the
corresponding phase segregated, command, e.g.
"CCP Trip L1” (FNo 3085) fompole'll, as also the
three—pole command "CCP.Tgipw L123” (FNo
3088) is marshalled to the cerrectiripping relay. This
is taken care of in the presettingef the relay but must
also be considered if the allecation of the trip relays
is altered.

If further protection¥unctions shall trip the same
breaker, each,command relay must be triggered by
the corresponding command functions.

Tl 2000 MARSHALLING
JlrrzPp RELAYS

The first trip relay is reached with the key 1:

F‘f6401l TRIP
*RELAY 1

Change over to the selection level with F 1:

=
H
d

f001l REL . 1
*AR Clg@gse €om.

foozl RELAY 1
*not al“located

H
H
o)

Beginning| of the block "Marshalling of the trip relays”

Allocations for trip relay 1

Trip relay 1 has been preset for:
Auto-reclose command from internal auto-—reclose
function, FNo 2851;

no further functions are preset for trip relay 1
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Leave the selection level with key combination F 1. You can go then to the next trip relay with the arrow key .

f6401l TRIP
*RELAY 1

Allocations for trip relay 1

FNo Abbreviation Logical command function
1 | not allocated | no annunciation allocated to trip relay

501 | Device FltDet | General fault detection of the device

511 | Device Trip General trip of the device
1182 | CB Test 1pLl Trip single-pole L1 by internal cireuit breaker test function
1183 | CB Test 1pL2 Trip single-pole L2 by internal circuitibreaker test function
1184 | CB Test 1pL3 Trip single-pole L3 by internal cireuit,breaker test function
1185 | CB Test 3p Trip three-pole by internalieircuit breaker test function
1521 | O/L Trip Trip from thermal overloadypretection
2061 | Emer.Gen.Flt General fault detectionref,emergency overcurrent protection
2142 | Emer.TriplpLl | Trip single-pole L1xfremiemergency overcurrent protection
2143 | Emer.TriplpL2 | Trip single-pole L2from emergency overcurrent protection
2144 | Emer.TriplpL3 | Trip single-pole L8 fromemergency overcurrent protection
2145 | Emer.Trip 3p Trip three-polegdrem emergency overcurrent protection
2851 | AR Close Cmd. | Reclose commandifrom auto-reclose function
2871 | AR Trip 3p InternaldARfunction trips three-pole because blocked
3076 | ccp.Gen.Flt. General fault detection of current comparison protection
3085 | ccp.Trip L1 Triptsingle-pole L1 from current comparison protection
3086 | cCcP.Trip L2 Trip single-pole L2 from current comparison protection
3087 | ccp.Trip L3 Trip single-pole L3 from current comparison protection
3088 | ccp.Trip L123 | Trip three-pole from current comparison protection
3324 | Transfer Trip [fTrip,cé@mmand from remote transfer trip
4517 | Ext Gen. Tr¥%p [W\JIrip/command from external local trip

Table 5.6 Command funetions
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O

Addr | 1st display line 2nd display line FNo Remarks
6400 | MARSHALLING | TRIP RELAYS Heading of the address block
6401 | TRIP RELAY 1 only when internal auto-reclose function io
TRIP REL. 1| AR Close Cmd 2851 | available and configured as EXIST
6402 | TRIP RELAY 2 'S
TRIP REL. 2 | CCP.Gen.Trip 3084
TRIP REL. 2 | Emer.Gen.Trip 2141
TRIP REL. 2| O/L Trip 1521 . )
TRIP REL. 2 | CB Test Trip 1181 ﬁ?ufo?:%?\cﬁmﬁﬂsa" tN nds of
TRIP REL. 2 | Ext Gen. Trip 4517 P
TRIP REL. 2 | Transfer Trip 3324
TRIP REL. 2 | AR Trip 3p 2871
6403 | TRIP RELAY 3
TRIP REL. 3 | CCP.Trip Ll 3085
TRIP REL. 3 | CCP.Trip L123 3088
TRIP REL. 3 | Emer.TriplpLl 2142
TRIP REL. 3 | Emer.Trip 3p 2145
TRIP REL. 3| O/L Trip 1521 . .
TRIP REL. 3 | CB Test 1pLl 1182 Tri ds for circuit breaker pole L1
TRIP REL. 3 | CB Test 3p 1185
TRIP REL. 3 | Ext Gen. Trip 4517
TRIP REL. 3 | Transfer Trip 3324
TRIP REL. 3 | AR Trip 3p 2871%
6404 | TRIP RELAY 4
TRIP REL. 4 | CCP.Trip L2 6
TRIP REL. 4 | CCP.Trip L123 3
TRIP REL. 4 | Emer.TriplpL2
TRIP REL. 4 | Emer.Trip 3p 45
TRIP REL. 4 | O/L Trip 521 . .
TRIP REL. 4 | CB Test 1p 1183 Trip commands for circuit breaker pole L2
TRIP REL. 4 | CB Test™ 1185
TRIP REL. 4 | Ext Gen i 4517
TRIP REL. 4 | Tra rip 3324
TRIP REL. 4 | AR 3 2871
6405 | TRIP
TRIP REL. ip L3 3087
TRIP REL rip L123 3088
TRIP .TriplpL3 2144
TRIP er.Trip 3p 2145
TRIP /L Trip 1521 . .
TRIP RE CB Test 1pL3 1184 Trip commands for circuit breaker pole L3
TRIP CB Test 3p 1185
TRIP Ext Gen. Trip 4517
IpP Rﬁt Transfer Trip 3324
TRIP AR Trip 3p 2871
Table's.7 Preset command functions for trip relays
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6  Operating instructions

6.1 Safety precautions

A Warning

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

Caution!

/N\

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

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec-
tion and automation systems can be carried gutiia
the integrated membrane keyboard andfdisplay
panel located on the front plate. All themecessary
operating parameters can be entered and allthe'in-
formation can be read out from here. Qperation is,
additionally, possible via the interface socket by
means of a personal computer or sifmilar,

6.2.1 Membrane keyboard and dis-

play panel

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

A two-linefeach16 character, liquid crystal display
presents the'igformation. Each character comprises
a 5 x 8 dot matrix{' Numbers, letters and a series of
special symbols can be displayed.

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

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

Numerical keys for the input of numerals:

0 [to [ 9 | Digits 019 farfnumerical input
N Decimal point
oo Infinity symbol
SV 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—-C105
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Confirmation key:

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

Control and special keys:

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

Backspace erasure of incorrect
entries

Function key; explained when
used

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

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

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

6.2.2 Operation with a personal com-
puter

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

All data can be read in from, or copied‘onte, magnet-
ic data carrier (floppy disc) (e.g. for settings and con-
figuration). Additionally, all the data can be docu-
mented on a connected printer. Itis also possible, by
connecting a plotter, to printyout the fault history
traces.

For operation of the ‘personal computer, the instruc-
tion manuals of thisSidevice are to be observed. The
PC program,DIGSI® is available for setting and pro-
cessing of all'digitalsprotection data. Note that the
operating interfacein the front of the relay is not gal-
vanicallylisolated and that only adequate connec-
tion cables ase 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 inputs, LED indicators,

— configuration parameters for operation language
and device configuration,

— initiation of test procedures.

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

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

Readiness indication

(green) Unit faulty indication
/ (red)
(1 ] T)
/ SIEMENS
]
/ | | LED1to14
/ (red) can be
Betrieb/Servic O O - = marshalled;
Two line displa = presetting be-
wo line display Stérung/Blocked d low
(LCD) with 16 o O
characters each . O O o
Stromvergleichschutz
. far Leitungen 2 0O O 1
I(r)]tne/é)rgtz\glt‘;)glv‘];g: . Current Comparison Protection e O 11
supply 4 A
e} Op12
C \ J
|:| 8 5 O © 13
Additional keys, r (7N (R (R (R (AR s O O 14
can be accessed [] {] [E] [E] [‘?‘]
when cover is G ) ) & (W | | Operator
closed (7R (R (R ng:n / panel
i ©]0]c]¢ N
() Q) (7N (ZERN)
(1) (3)) W)
Nt S, (L1
N\ =g 7 &L/
() (R (FR
() G/ 9M(E )
=~/ O (&= 25pole socket for
ﬁ connecting a per-
3] sonal computer
SIEMENS 88
~=1A,50-60Hz § S
U=60,110425v=2 38
F NE"50...60H2 88
o
v [Vl 88
Diagr 190
7SD512 F-Nr.

[SIEMENS]
SIEMENS

\ i
Basic module Additional module
up to production series /DD:
Factory presetting LEDs: C73207-A296—-A1-.(7SD512)
from production series /EE:
1 Géneral device trip 7 Trip comparison prot. L1 C53207-A317-A1-.(7SD512)
2 Device Trip L1 8 Trip comparison prot. L2
3 Device Trip L2 9 Trip comparison prot. L3
4 Device Trip L3 10 Pick—up emerg. O/C prot. Ig
5 Intertrip received 11 AR not ready
6 Protection data trans— 12 Pick—up emerg. O/C prot. L1
mission link faulty 13 Pick—up emerg. O/C prot. L2

14 Pick—up emerg. O/C prot. L3

Figure 6.1 Front view of operating key board and display panel
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6.3  Setting the functional parameters

6.3.1. Introduction

6.3.1.1 Parameterizing procedure

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

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

— Addresses without request for operator input

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

— Addresses which require numerical input

The display shows the four—digit addressgi.e.
block and sequence number (e.g. 1105 for block
11, sequence number 5). Behind the bar appéars
the meaning of the required parameter, in the sec-
ond display line, the value of the parametéer’"When
the relay is delivered a value has been ‘preset: In
the following sections, this value is shewn™if this
value is to be retained, no other input is*neces-
sary. One can page forwards or backwards within
the block or to the next (or previousiblock. If the
value needs to be altered, it can be overwritten us-
ing the numerical keys anduyif required, the deci-
mal point and/or change sigh (4/--) or, where ap-
propriate, infinity signec. Thefpermissible setting
range is given indthe following text, next to the as-
sociated box. Entered values beyond this range
will be rejected. The sgtting steps correspond to
the last decimal place'as shown in the setting box.
Inputs with more decimal places than permitted
will be truncated @own to the permissible number.
The valuemust be confirmed with the entry key
E! Thedisplay then confirms the accepted value.
The'6hanged parameters are only saved after ter-
mination of parameterizing (refer below).

— Addresses which require text input

The display shows the four—digit address, i.e.
block and sequence number (e.g. 1101 for block
11, sequence number 1). Behind thebar appears
the meaning of the required parametern the sec-
ond display line, the applicable*text. When the
relay is delivered, a text hds been preset. In the
following sections, this text'is' shown. If it is to be
retained, no other input is\necessary. One can
page forwards or backwardswithin the block orto
the next (or previous) bBleck. If the text needs to be
altered, press the™No” key N. The next alternative
text, also printedinthetdisplay boxes illustrated in
the following segtions, then appears. If the alter-
native textisynotedesired, the N key is pressed
agains, etc. \Thevalternative which is chosen, is
confirmed*with the entry key E. The changed
parameters,are only saved after termination of pa-
rameterizing (refer below).

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

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

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm
with the "Yes”—key J/Y that the new settings shall
become 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.

92

C53000-G1176—-C105



7SD512 v3

Operating instructions

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 sufficient to'setthe
parameters for the preselected set. The rest,of this
section is of no importance. Otherwise, thejparame-
ter change—over facility must be configuredias EX-
IST under address 7885 (refer to Segction 5:4¢2). The
first parameter set is identified, as 'set Ajithe other
sets are B, C and D. Each of theSe,setsfis adjusted
one after the other.

Ifthe switch—over facility iste bewsed, first set all pa-
rameters for the normal (statu$, of parameter set A.
Then switch over to parameter set B:

— Fist complete“the “parameterizing procedure for
set A as describedhin Section 6.3.1.1.

— Press key €ombination F 2, i.e. first the function
key F and thenithe 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:
accessto 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 seleeted parameter set. Without input
of the codew®6rd, the’settings can only be read but
not modifigdh

Since ohly afew parameters will be different in most
applicationsy it is possible to copy previously stored
parameter, sets into another parameter set.

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

Itis finally still possible to define the active parameter
set, i.e. the parameter set which is valid for the func-
tions and threshold values of the unit. See Section
6.5.4 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 895 0 0l PARAMETER

Beginning of the block "Parameter change—over”;
@' CHANGE-OVER

processing of parameter sets
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Co

Addr. from > 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
changed which are to be different from the source
parameter set.

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

6.3.1.3 Setting of date and time

The date and time can be set if the Unit is equipped
with the real time clock. Settingis €arsied out in block
81 which is reached by direct addressing DA
8100 E or by paging with%),and |. Input of the
codeword is required to change the data.

Selection of the individual addresses is by further
scrolling using 14 as,shown below. Each modifica-
tion must be,confired with the enter key E.

The date,and timetare entered with dots as separa-
tor signs'sincexthe keyboard does not have a colon
or slash (for‘American date).

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

ol SETTING
@REAL TIME C &30 COK
A2 08 .19 95
2 4
bls 10 20p a1 5
b{s 1 ocam T1ME
AN P04l 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.
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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.

1
¢

ol 7sp512 V3.0 %%
7S D512 %% x*x %k x %x k %

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 designation,

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

f
\

10000
PARAMETERS

Commencement offunctienal parameter blocks

6.3.3 Power system data — address blocky11

The relay requests basic data of the power system andthe switchgear. These data are used for matching the
internal measured values to the current transformersfespecially in case the primary rated currents are different
at the two line ends, and to define the polarity of the/currénts.

11000

POWERGSYSTEM D A T4

11010 cT
T OWAURDS

ST ARPNT
LI, NE

TOWARDS B U)S B AR

1105 ™ CcT loc.

1 0070 A

- —

11120 1e/Iph
1, %0 0 0

Beginning of the block "Power system data”

Current transformer polarity:

LINE — c.t. starpoint towards line

BUSBAR — c.t. starpoint towards bus—bar

Current transformer primary rated current (phases)
at the local feeder end
Smallest setting value:
Largest setting value:

10 A
50000 A

Matching factor for earth current:
1 for connection in c.t. starpoint;

earth c.t. ratio
phase c.t. ratio

for connection to separate earth current trans-
former, e.g. summation transformer

Smallest setting value: 0.000
Largest setting value: 20.000
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In order to guarantee definite disconnection of the
line by both circuit—breakers, the unit is equipped
with an adjustable minimum trip signal duration.
This should be sufficiently long to ensure proper ex-
ecution of the trip command even with unfavourable
short—circuit current distributions and different cir-
cuit breaker trip times. It must also ensure that the
circuit—breaker auxiliary contact interrupts the cur-
rent of the trip circuit.

Under address 1135, the minimum close command
duration can be set. It must be long enough to en-
sure reliable closure of the circuit breaker. An exces-,
sively long time does not present any danger, since
the closing command will be interrupted at oncesen
renewed pick—up of any of the protection functions.
Finally, address 1155 requests the rated currentwef
the remote end c.t.s.

11340 T -TRIP
0. 15

e

S

11350 T-CLOSE
.00

1 S

11550 IN-CT re

1000 A

Minimum duration of trip command
Smallest setting value:
Largest setting value:

0.0%s
32:00 s

Maximum duration of closesgommand
Smallest setting value: 0.01s
Largest setting value: 32.00s

Current transfermet primary rated current (phases)
at the remote‘feederiend
Smallest setiing Value:
Largest séttingwalue:

10 A
50000 A

6.3.4 Settings for the current comparison protection — address block 15

The comparison protection function can bg set to"e operative or inoperative. A precondition is that this func-

tion has been configured as CCP FUNCT= EXIST

1
¢

15000 CURRE NIT
COMP. PROTETCTTON

15010 c@r
ON

F/UNCT .

OFTF

under address 7815 (refer to Section 5.4.2).

Beginning of block "Current comparison protection”

Comparison protection function is switched
ON or

OFF

The compdrison protection includes a steady —state

and a dyhamic threshold.

value |>ST-STATE (address 1503) must therefore
be set to above the expected (over—) load current
(at least 1.4 times).

The setting“of the steady—state threshold is deter-

mingamainly by the maximum operational load cur-
rent. Rick—up at this threshold for overloads should
be excluded since this would simulate a continuous
through—fault condition to the relay. The pick—up

The dynamic threshold | >DYN (address 1504) pres-
ents high sensitivity independent of the magnitude
of the through—flowing current. This pick—up value
should be set to at least 4 times the charging current
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of the protected line. The preset value 0.33 - Iy is ad- frequencies may occur. These inrush currents are
equate for cables and overhead lines from 10 kV up damped in the input circuits of the protection relay.
to 110 kV with a length below 10 km provided this Nevertheless, pick—up of the dynamic stage by, ins
sensitivity is desired. For longer cables and over- rush currents when switching on cables should be
head lines, or for higher voltage levels, the dynamic avoided safely; for this, an additionalmpiCk=Up
threshold setting should be checked by calculating threshold 1>DYN CLOSe is provided (address
the charging current of the line. The following formu- 1505). This threshold replaces the dynamiesthresh-
la can be used: old I>DYN (address 1504) for three or four a.c. peri-
ods when an unloaded line (I/ly < 0.05) is en-
Ic=38.63-10"6. Uy -fy-C - | ergized. Normally, it is set to 10 times the steady—
state charging current to achievessufficient stability
where of the protection.
Ic the charging current to be calculated in
A primary Final dynamic stability che¢ks,are carried out during
Un the rated voltage of the line in kV primary commissioning (Section 6.7/3).
fn  the rated system frequency in Hz
C’ the operating capacitance per unit line All currents are refered to the rated current of the
length of the line in nF/km primary relay. This must be, considered when the primary
| the line length in km rated currents‘ofthe C.t.s at the two line ends are dif-

ferent. Thefprimary thresholds should be the same.
The calculated charging current must be related on

the primary rated current of the current transform- In specialcases it can be advantageous to delay the
ers. trip. signal of the protection. For this, an additional

time delay can be set (address 1511). Under normal
When long unloaded lines are switched on, a tran- circumstances this time delay is set to zero.

sient charging current of high magnitude and higher

f 15030 1>5T-8TATE Steady —state trip threshold

+ 1 .33 I/ In Setting range: 0.50 - I 10 4.00 - Iy
f 15040 1 >D YN Dynamic trip threshold
tlo.33 1/1n Setting range: 0.20 - Iy to 1.00 - Iy

15050 1>DyY&N cCcLO Dynamic trip threshold during switch—on of the line
Setting range: 0.20 - Iy, 10 4.00 - Iy

i

s 0.33 Imy/, T

* 1580 £/ >ALLO0W Minimum operating current to allow measurement
+ 0.10 ¥/ In Setting range: 0.10 s t0 4.00 - Iy

i 1 0]l MEAS.REPET .
* i Measurement repetition:

+ & T With setting YES a further a.c. period is evaluated before the
protection trips. This is intended for difficult measuring con-
ON ditions
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15110 TRIP
0.00

DELAY
S

Additional time delay for trip signal
Setting range: 0.00 s t0 0.10 s

Ifatrip time delay has been setinaddress 1511 then,
nevertheless, instantaneous trip is desired in case of
switching onto a dead fault (e.g. when an earthing
isolators has happened to remain closed). Address
1521 allows to pass a trip time delay by. A pre—re-
quisite 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 break-
er.

Instantaneous trip is often desired, if auto—reclo-
sure is used on the protected line, before an auto—
reclose attempt. Address 1522 determines whether
atrip delay as set under address 151#is effective be-
fore auto—reclosure (AR STAGE= DELAYED) or not
(AR STAGE = UNDELAYED).

f 15210 MAN.CLOSE

floxpELavyED
DELAYED

) 15220 AR STAGE

floxpELAavyED
DELAYED

Trip reaction of the currenticomparison protection
when the line is manually,switehed onto a dead fault:

UNDELAYED trip

DELAYED trip ifa delay has been set

under address 1511

Trip reaction of the current comparison protection be-
fore aute—reelosure:

UNDELAYED trip

DELAYED trip if a delay has been set

under address 1511

The 7SD51 includes an integrated intertrip f@nctiont

Ifthere is no infeed or only weak infeed fremoneline
end, a trip signal might not be initiated in the'event of
ashort—circuit. Inthis case an intettrip signal can be
transmitted by the other end, aftemsthelshort—circuit
has been recognized there, tQ thefend with only

weak infeed. Thus, immediate disconnection at both
ends of the line is ensured even for these cases.

A received intertrip signal can initiate an alarm only
(LED, or alarm relay or both), or give a trip com-
mand; depending on the marshalling (refer to Sec-
tion 5.5).

M 153 1m4TRI SEND
o =

ON

A 15%3320 TRIP REC
Hl o
ANMNUNCIATION
TRIP

Intertrip send condition:

OFF

ON intertrip send signal is transmitted in case of
trip by current comparison protection

intertrip send function is switched off

Reaction of the local protection if intertrip signal is re-
ceived:

OFF intertrip reception switched off, i.e.

no reaction
ANNUNCIATION of the received intertrip signal is
signalled only
trip on received intertrip signal
(incl. annunciation)

TRIP
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6.3.5 Data for the transmission of protection signals — address block 16

The transmission parameters for the transmission of
data from one line end to the other must be set.

The external signal transmission time from one line
end to the other must be compensated within the
unit. The internal operating times are pre—confi-
gured inthe 7SD51 and need not be considered dur-
ing setting. The external signal transmission times
are measured by the relay itself during commission-
ing (refer to Section 6.7.1) and then set in address
1603.

Automatic transmission time correction (address
1601) can be performed in the range + 3.5 ms
based on the value set under address 16083. It is as-
sumed that greater deviations do not occur during
service.

Deviations of more than 0.5 ms from the set signal
transmission time or from the last automatic trans-
mission time correction are signalled. When devi-
ation of more than 1 ms from the set value occur
(without auto—correction) or when the correction
range is exceeded by more than 1 ms, current com-
parison protection is blocked; this condition is sig=
nalled. During blocking the device can be switeh-
ed—over automatically to an "emergency /©vercur-
rent time protection” mode.

Automatic transmission time correctiongiSynotiear-

ried out as long as the line current is greater than
75 % of the parameterized steady —state ifip thresh-
old (address 1503) since protection data,communi-
cation of the actual current comparison funetion has
the highest priority in this case.

Address 1602 determines thegiransmission speed
for the protection data transmission. This has noth-
ing to do with the communieation,Baud rate for com-
munication with a persenalfcomputer (address
7215) or LSA (address [{225) as set in Section 5.3.3.

The received dataare continuously monitored. If the
datatransmission isinterrupted, then the unit will not
trip in the event of a'short—circuit. This data interrup-
tion is annunciated by the 7SD51. The alarm is
delayed t@ prevent every faulty reception telegram
leading toran alarm. Usual time delays lie between 5
s and\{l0ss. During data failure the device can be
switched—over automatically to an “emergency
overcurrent time protection” mode.

The'device identification number of address 1606 is
used internally to identify the pair of relays which op-
erate together at the two line ends. This has nothing
to do with the numbers which have been set under
address 7201 (device address) to 7209 (refer to Sec-
tion 5.3.3) for data transmission to LSA or a personal
computer.

=>
.
(o)}
o
o
]
W]
H
>

TRANSMISSJIOQN

A - . o
@ Beginning of block "Protection data transmission”

Automatic transmission time correction, can be

f 160, AUSTO TTIME
+ OFF switched off or

ON switched on

Transmission Baud rate for protection data

f 020 OPER.BAUDR
+ 19 BAUD 19200 BAUD  normal setting

14400 BAUD 14400 BAUD  only for transmission via modem

C53000-G1176—-C105
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m s

i
-
[e)}

o
o

o3l TDELAY b

—
=
o)}

+B.Os

o5 T-DATAFATIL

f 16060 DEVICE I

D

Signal transmission time between
station b (remote line end) and
station a (local line end)

Setting range: 0.0 ms to 20.0 ms

Time delay for the annunciation
of a fault in the data transmission
Setting range: 1.0 st0 60.0 s

Identification of the device pair; bothg€lays-at the two
line ends must have the same number
Setting range: 0 to 63

6.3.6 Settings for the external local trip facility — address block 21

Any desired signal can be coupled into the process- A precondition is that this function has been set to
ing of annunciations and trip commands via a binary EX®, TRIR = EXIST under address 7821 during con-
input of the relay from an external protective or su- figuration of the device functions (refer to Section
pervisory device. Like the internal trip signals, it can 5.4.2).

be delayed and given to one or more of the trip re-

lays.

‘ﬁ 21000 E X
@TRIP FUN

TERNATL
CTION

T . TZ R I P

Beginning of block "External local trip facility”

External local trip facility
ON switched on or

OFF switched off

f 2 o220 T-DELAY Trip delay for external local trip facility
+ 0.02 Setting range: 0.00 s to 60.00 s
S
f 21 030 T-RESET Drop—off delay after external local trip command
+ 0 ) s Setting range: 0.00 s to 60.00 s
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6.3.7 Settings for the transfer trip facility — address block 22

Current comparison protection relay 7SD512 com-
prises an integrated transfer trip function. This can
be used to trip the circuit breaker at the remote line
end by a command from an external source, e.g. a
breaker failure protection. The transfer trip com-
mand is entered to the relay via a binary input.

Transmission of a transfer trip signal is possible for
each direction independent of each other.

A precondition is that this function has been set o
TRANSFETRIP = EXIST under address 7822 during
configuration of the device functions (refer to)Sec-
tion 5.4.2).

Do not mix up the remote trip facility withythe intertrip
function which s integral part ofthe comparison pro-
tection.

1
W)

M 22020 T-sEND EfL.
7

1
v}

M 2203BT-sEND
7

O N ON
OFTF OFF

OFF OFF

ON ON

Beginning of block "Transfer trip’facility”

Transfer trip'sehd signal, can be

switched on or

switehed off

Send’delay before transfer trip signal to the remote
end
Setting range: 0.00 s to 60.00 s

® ol| Send signal prolongation before transfer trip to the
remote end
Setting range: 0.00 s to 60.00 s

Transfer trip receiver, can be

switched off or

switched on

* 22050 T-REC-pPR O L|| Receivedsignal prolongation for transfer trip from the
+ remote end
0.29 s Setting range: 0.10 s to 60.00 s
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6.3.8 Settings for emergency overcurrent time protection — address block 26

When the data link to the remote end relay fails, the
relay can still be operated as a definite time or in-
verse time overcurrent protection (emergency over-
current function, refer to Section 4.4). A pre—condi-
tion is that the emergency protection has been confi-
gured under address 7826 as EMERG. O/C = EXIST
(refer to Section 5.4.2).

The parameters of the emergency overcurrent time
protection are set in block 26. Different stages are
available for phase currents and earth current. Addi-
tionally, phase overcurrent and earth overcurrent
time stages can be switched individually ON or OFF
(addresses 2601 and 2631).

6.3.8.1 Phase fault overcurrent time protec-

tion

At first, the high—set overcurrent stage I>> is set
under addresses 2602 and 2603. This stage is al-
ways a definite time stage, independent on which
characteristic is set for the 1> stage.

The emergency overcurrent stage can be used as
definite time overcurrent protection or inverse time
overcurrent protection. This function mode can,be

selected in address 2611. For inverse time, a choice
can be made between three tripping time charaeter-
istics defined in IEC 60255-3.

The pick—up value I> (address 2612 for definite
time) or |, (address 2614 for inverse time) must be
set above the maximum expected (over)load current
(approximately 1.2 times).

Together with the high—currentsstageyl>>, a two—
stage overcurrent time protection issachieved. The
corresponding delay timesql—1>>" (address 2603)
and T—I> (address 2613 for definite time) or T—I,
(address 2615 for inverse time)'are set in such away
that they allow the highestipossible degree of selec-
tivity. In aring networkfor example, one cansetup a
deliberate breakgpoint, with rapid interruption, to al-
low for emergency cases. The resultant radial net-
works can beypretected in accordance with the con-
ventionahpractice of grading of overcurrent time pro-
tection.

Generally, ‘it“fimust be noted that the set times are
puke delay times which do not include the inherent
operation time of the protection functions.

If a stage is not required the associated time is set at
0.

=>
N
(o)}
o
o
]
=
=
=

RGENCUH

Beginning of block

4} OVERCURRENT PROQT "Emergency overcurrent time protection”

* 2601l EMERLO%C P Emergency overcurrent time protection for phase
currents is
P|lo .
ON switched on
OFF OFF switched off
High—current pick—up threshold |>> for phase cur-
Ml 26020 15> o pick—up P
V14 I n Smallest setting value: 0.10 - Iy
Largest setting value: 15.00 - Iy

Time delay for the high—current stage |> > for
phase currents

Smallest setting value: 0.00 s
Largest setting value: 32.00s

and oo (no trip with I>> phases)
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Characteristic of the overcurrent stage for phase cug*
rents

DEFINITE TIME

) 26110 cEARACT . PH
floErFiNITE TIME

characteristic

NORMAL INVERSE NORMAL INVERSE time (type A acc. IEC 602554 3)

VERY INVERSE VERY INVERSE time (type B acc. IEC 60255-3)

EXTREMELY INVERSe time (type C acc. IEC

EXTREMETLY INVERS

60255-3)
Only for definite time protection:
4 26120 1> Pick—up threshold I> for phase‘eurrents
112 0 I/In Smallest setting value: 010 - Iy
Largest setting value: 15.00 - Iy

™ Delay time for 1> Stage fot phase currents
4 26138 T-1I> Smallest settingvalue: 0.00 s
{ 0 0 s Largest setting value: 32.00s

and oo (NOtrip withdl> phases)

When setting the emergency function to inverse
time overcurrent protection, it must be considered
that, the protection picks up only when more than
1.05 (typically 1.07) times the set value is exceeded:

Withithe definite time characteristic the fundamental
waves of the measured currents are evaluated for
pick—up. When one of the inverse time characteris-
tics is selected, a choice can be made whether the
fundamental waves WITHOUT HARMONics of the
measured currents are formed for evaluation, or if
the true r.m.s. values WITH HARMONICS are calcu-
lated. As the relay is used as short—circuit protec-

The time setting corresponds to 10 times theyusual
time multiplier TM, e.g.

Tp 10s means TM = 1,

thus for normal inverse

tion, the preset value is recommended. If the time
grading is to be coordinated with conventional re-
lays which operate with true r.m.s. values, then WITH

trip 10 s tripping time at 2 times§ set value I, HARMONICS can be advantageous.

Only for inverse time protection:
Pick—up threshold I, for phase currents
Smallest setting value: 0.10 - Iy
Largest setting value: 4.00 Iy

26140 1 p
20 I /yn

e
o

Time multiplier for phase currents
Smallest setting value: 0.50 s
Largest setting value: 32.00s

6 W5M4T -1 p

Only for inverse time protection:

The fundamental waves of the measured currents
are evaluated WITHOUT HARMONics

) 26 160 MEAS .
yibr THOU T

FORM
HARMON.

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

H HARMONTICS

=
H
H
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Address 2621 determines which stage is effective if
the circuit breaker is manually closed. A pre—requi-
site 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 break-
er. INEFFECTIVE means that the stages operate ac-
cording to the settings in addresses 2602 to 2615.

It is also possible to carry out auto—reclosure in the
overcurrent protection mode. This has to be entered
into the device during configuration under address

7903 (refer to Section 5.4.3). In this case, the |>>
stage is of interest because of its independent trip
time: If reclosure is expected the protection will trip
with the undelayed | > > stage, final disconnection i§
carried outvial> orlp withT—I> or Tp delayed. | >3
and I> should then be set to the same value. Ad-
dress 2623 determines whether the | > > stage ineis
fective only in conjunction with auto—reclosure or
whether it operates independently.

f 26210 MAN.CLOSE
> UNDELAYED
I>/Ip UNDELAYED
INEFFECTTIVE

f 6230 RAR ZONE

flz>> write ar
I>> ALWAYS

Overcurrent stage which is effective during manual
closing of the circuit breaker:
I>> ie.|>> stage but without'delay T—1>>

I>/lp i.e. > stage (definitetime) or |, stage

(inverse time) butiwithout delay

INEFFECTIVE, i.e. stages operate as parameterized

AR function operates)with the |>>stage:

I>> WITH AR, i.ed>> is released only if AR is ready

I>> ALWAYS Te. |>> stage operates always, inde—
pendent of the AR function

6.3.8.2 Earth fault overcurrent time protection

For earth faults, all parameters of the‘emergéncy
overcurrent time protection can be get separately
and independently. This allows separateytime grad-
ing for earth faults with e.g. shorter times.

The setting possibilities are the ‘same as for phase
currents.

If a separate overcurrent time protection for earth
faults is not required, the earth current stages can be
switched of independent of the phase current
stages in address 2631

If part functions are not required, then the corre-
sponding delay times are set at co. This does not
avoid the pick—up annunciation.

26 310 EMER.
ON

o/ cC

O F FE

26 320 1 E > >
.00 I/ In

4

Emergency overcurrent time protection for earth cur-
rents is

ON switched on

OFF switched off

High—current pick—up threshold Ig> > for earth cur-
rents

Smallest setting value:
Largest setting value:

0.10 - Iy
10.00 - Iy
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Time delay for the stage Ig> > for earth currents
bl 2633 T-1E>> Smallest setting value: 0.00 s

{ 0.10 s Largest setting value: 32.00s

and oo (no trip with Ig>> earth)

Characteristic of the overcurrent stage for earth cur-
A 26410 CHARACT . E rents
+ DEFINITE TIME DEFINITE TIME characteristic
NORMAL INVERSE NORMAL INVERSE time (type A acc. IEC 60255-3)
VERY INVERSE VERY INVERSE time (typeyB acc.IEC 60255-23)

EXTREMELY INVERSe time ({§p&C time acc. IEC
EXTREMETLY I E R S
NV 60255--82565—3)

Only for definite time protection:

4 26420 TE> Pick—up thresholdfl>"fer earth currents

fll2.00 1/1n Smallest setting value: 0.10 - Iy
Largest settingfvalue: 4.00 Iy
Delay timeforidg> stage for earth currents

} 26430 T-1E> Smallést:setting Value: 0.00 s

{ 0 .30 s Largest'setting value: 32.00 s

and ooy (notrip with 1> earth)

Only for inverse time protection:

4 26440 T EDP Picksup threshold I, for earth currents

{ 2 .00 I/ In Smallest setting value: 0.10 - Iy
Largest setting value: 4.00 Iy
Time multiplier for earth currents

* 2 58 T-IEp Smallest setting value: 0.50 s

{ 0 .50 s Largest setting value: 32.00s

* 26460 ME A s.L B O R M Only for inverse time protection:
+ The fundamental wave of the measured current
WITHOUT HIARMON. is evaluated WITHOUT HARMONics
The true r.m.s. value of the measured current is eva-
[wrrs marwolNICS luated WITH HARMONICS

Overcurrent stage which is effective during manual
4 264 10 MAN . CLOSE closing of the circuit breaker:
+ IE>2d UMDELAYED IE>> ie. |[g>> stage but without delay
IE>/IEp UNDETLAY. IE>/IEpi.e. [e> stage (definite time) or Ig, stage
(inverse time) but without delay
INEFFECTTIVE INEFFECTIVE, i.e. stages operate as parameterized

AR function operates with the Ig> >stage:
) 26530 RAR ZONE

+ IE>> WTITH AR IE>> WITHAR!.e. le>> is released only if AR is r_eady
IE>> ALWAYS i.e. [|g>> stage operates always, inde-
pendent on the AR function
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6.3.9 Settings for thermal overload protection — address block 27

The relay includes a thermal overload protection
function (refer to Section 4.5). This can operate only
when it is configured to THERMAL O/L = EXIST un-
der address 7827 during configuration of the device
functions (refer to Section 5.4.2).

Cables are particularly endangered by overloads of
longer duration. These overloads cannot and
should not be detected by the short—circuit protec-
tion. An overcurrent time protection as back—up
protection, for example, must be set sufficiently high
so as to only detect short—circuits. Only short de-
lays are permitted for short—circuit protection.
These short time delays, however, do not permit
measures to unload the overloaded cable nor to uti-
lize its (limited) overload capacity.

The current comparison protection relay 7SD51 in-
cludes an overload function with a thermal trip char-
acteristic which can be matched to the overload ca-
pacity of the protected cable. This function is usually
not required for overhead lines as the current carry-
ing capacity of overhead lines is generally not de-
fined.

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

The rated current of the relay is used as the base curs
rent for the overload measurement. The settingfae-
tor k is determined by the ratio of the continupusly
permissible thermal current |44 to the rated€urrenit

k=|maX

Iy

The permissible continuous current depends on
cross—section, insulation material, type of construic-
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 Tt depends on the
cable data and the cable surroundingsg#lf the time
constant is not readily availablegit,cambe calculated
from the short—term overload capagity of the cable.
Frequently, the 1 s current, ife. the.maximum permis-
sible current for 1 s duration, isknown or can be tak-
en from tables. The time constant can then be calcu-
lated according to the follewing formula:

Setting value t [minfy=

1 ( permiissible 1 s current )2

6Qpy" comtintiously permissible current

If the short=time overload capacity is stated for adu-
rationether than 1 s, then that short—term current is
inserted into the above formulainstead of the 1 s cur-
rent. However, the result is then multiplied with the
stated duration, i.e. in case of a 0.5 s current:

2

05

permissible 0.5 s current )
60

continuously permissible current

It should be noted that the result becomes more in-
accurate the longer the duration of the current be-
comes.

ﬁ 27000 THE_ReMWasT

Beginning of block "Thermal overload protection”
{'; OVERLOA AD UWPFROT.

* 27010 THERMATL oL Thermal overload protection can be
+ O N ON switched on or
O FuoF OFF  switched off
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7020 X -FACTOR
10

27030 T-CONSTANT
0.0

e

min

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

Time constant t
Setting range: 1.0 min to 999.9 min

By setting a warning temperature rise, an alarm can
be output before the trip temperature rise is
reached, so that, for example, by prompt load shed-
ding tripping may be prevented.

Afurther current warning stage is available. This can
be set as a factor of the rated current and should be
equal or less than the continuously admissible cur-
rent. It can be used besides the temperature warn-
ing stage or instead of that. When setting ©yam/Oyip

to 100 %, the temperaturetwarning is practically inef-
fective.

A choice can besmademwhether the temperature rise
which is decisive fop the threshold stages, is the
maximum calculated temperature rise of the three
conductors, thewnean value of the calculated tem-
peratute, rises of the three conductors, or the tem-
perature rise calculated from the maximum current
of.thesthree conductors.

f 27040 6 warn
{90 %

* 27050 1 W arn
flt .00 1/1n

M 27060 0/mep@artcut
fle max

® MEAN

© rFRrROW M ax

Warning temperature rise in %
of trip,temperature rise ©yarn/@rip
Setting range: 50 % to 100 %

Current warn stage; set as a multiple of Iy
Setting range: 0.10 - I 10 4.00 - Iy

Calculation mode decisive for thermal thresholds

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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6.3.10 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective
relay are described in Section 4.8.4. 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 should#be
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 cufrént match-
ing factor (address 1112).

ﬁ 29000 MEAS.VALUE
IlsupeErRvVvISION

A 29030 sYM.Ithre
fllso.50 1/1n

A 29040 S YM.Fact.
fllr o.50

A 29050 suUM.Ithrestd
fllo. 120 1/1n

A 29060 suM. Fac¥H .1
Yllo. 10

Beginning of block
"Measured value supervision®

Current threshold aboveswhich the symmetry moni-
toring is effective (tefemto Figure 4.6)
Smallest settingvalue:

Largest setting value:

0.10 - Iy
1.00 - Iy

Symmietry, factor for the current symmetry = slope of
the symmetry characteristic (see Figure 4.6)
SmallestsSetting value: 0.10

Largest setting value: 0.95

Current threshold above which the summation moni-
toring (refer to Figure 4.5) reacts (absolute content,
related to Iy only)
Smallest setting value:
Largest setting value:

0.05 - Iy
2.00 Iy

Relative content (related to the maximum conductor
current) for operation of the current summation mon-
itoring (refer to Figure 4.5)
Smallest setting value:
Largest setting value:

0.00
0.95
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6.3.11 Settings for auto—reclosure — address block 34

Auto—reclose function (AR) is effective only if confi-
gured as EXIST under address 7834 (refer to Sec-
tion 5.4.2).

When no auto—reclosure is to be carried out on the
feeder which is protected by the current comparison
protection relay (e.g. cables), then the internal AR
function must be configured as NON—EXIST in ad-
dress 7834 (refer to Section 5.4.2). The AR function
is then not effective at all, i.e. 7SD512 does not pro-
cess the AR function. No corresponding annunci-
ations are given, binary inputs for auto—reclosure
are ignored. All parameters in block 34 are irrelevant
and unavailable. Tripping occurs three —pole with all
kinds of fault.

If the relay is required to operate with an external AR
device, the relevant binary inputs and outputs are to
be used. Particularly, the corresponding control sig-
nals must be connected to 7SD512, e.g. release of
RAR or DAR stages and single/three—pole tripping
(if necessary); the fault detection and trip signal out-
puts of 7SD512 must be connected to the external
AR device. The internal AR function must be set as
NON-EXIST (Section 5.4.2, address 7834), in this
case.

With the internal AR function, generally distin€tion is
made between the first AR—-cycle, identified,inthe
following with RAR (rapid auto—reclosur€Ypandifur-
ther AR—cycles with multi—shot auto-reclosure,
identified in the following with DAR /(delayed auto—
reclosure). The above identifications are regardless
whether the dead times are “teally*”rapid” or
"delayed”. Setting address 3401 to'8415 are com-
mon for all types of auto—reclosure.

When switching manually on @ dead fault, it is nor-
mally desired that the,short=Circuit protection trips
instantaneously, and thefAR function is blocked.
Thus, address 3403 ‘'should remain in position MC
BLOCK = YES.

The reclaim time T4ARECLAIM (address 3405) is the
time period afterwhich the network fault is sup-
posed to be terminated after a successful auto—re-
close cycle. A renewed trip of any protection func-
tion ‘within this time increments the AR counter
(when,multi—shot AR is used) so that the next AR
eyclestarts; if no further AR is allowed the last AR is
treated as unsuccessful.

The lock—out time T—LOCK (address 3406) is the
time period during which after an unsuceessful-au-
to—reclosure further reclosures by 7SD512 are
blocked. If the manual close command is lédwvia the
7SD512 then this will be blocked also. This time
must be longer than the renewed readingss for oper-
ation of the circuit breaker unless the CB is super-
vised in the relay (see below; address 3415). If this
time is set to oo, breakeg,closef’commands are
locked. In this case switehing‘eéan be unlocked only
when the binary input />AR {Reset” (FNo 2704) is
energized.

The set time for T®*BLOCK-MC (address 3407)
must cover the timeyfor safe closing and opening of
the circuit breaker (0.5 s to 1 s). If any of the protec-
tion functionsef 7SD512 detects a fault within this
timethree £pole definitive trip command is issued
and reglosure’is blocked provided MC BLOCK (ad-
dress 3403, see above) is switched ON.

The duration of the closing command has already
beenset when setting the general parameters of the
device (address 1135, Section 6.3.3).

A prerequisite for initiation of the AR function is that
the circuit breaker is ready for at least one trip— close
cycle when any short—circuit protection function
trips. This information has to be given to the relay via
the binary input ">CB ready” (FNo 2730). In case
such information is not available from the CB circuit,
interrogation of ">CB ready” can be suppressed
by setting the parameter CB? 1. TRIP = NO (i.e. CB
interrogation 1st trip, address 3412); otherwise re-
closure would not be possible at all.

Additionally it is possible to interrogate readiness of
the circuit breaker before each further reclose com-
mand or before every other reclose command. Set-
ting is made in address 3413:

CB? CLOSE = CB? NEVER; interrogation is not
made or only at the moment of the
first trip command as parameterized
under address 3412,

CB? CLOSE= CB WITH EACH AR; interrogation is
made before each reclose com-
mand,
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CB? CLOSE =

CB? WITH 2nd AR; interrogation is
made before every other reclose
command, i.e. before the 2nd, 4th,
etc.; every trip—close cycle is valid
regardless whether it is RAR or DAR.

In order to monitor the regeneration time of the cir-
cuit breaker a special circuit breaker supervision
time T—CB—-SUPV can be set under address 3415,
This time should be set slightly higher than the_te-
generation time of the breaker after a trip—¢lose
cycle. If the circuit breaker is not yet ready afterthis
time, reclosure is suppressed.

ol aurTo -
OSE FUNCTTION

1l AR FUNCT

3l Mc BLOCK

050 T-RECLATIM

o6l T -LoOCKXR

078, ¥-BLOCK-MC

2B ¢cB? 1 .TRIP

Beginning of block
”Auto—reclose functions”

Auto—reclose function is

ON switched on
OFF switched off

Blocking of reelosing after manual close of the circuit
breaker
normalsetting: YES

Reclaim time after successful AR cycle
Smallest setting value: 0.50 s
Largest setting value: 320.00 s

Lock—out time after unsuccessful AR; any close com-
mand is blocked

Smallest setting value: 0.50 s

Largest setting value: 320.00 s

and oo (locked until ”>AR Reset” via binary input)

Reclaim time after manual closing of circuit breaker
Smallest setting value: 0.50 s
Largest setting value: 320.00 s

CB ready interrogation at the first trip command
YES - normal setting

NO - only if there is no possibility to interrogate CB
readiness
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130 c
N E V

w
IS
o
)
Q

L OSE

R
Q
vs)
N

=
o)

w
IS

150 T-CcCB-SUPV

CB ready interrogation before reclosing

CB? NEVER no CB ready interrogation be—
fore reclosing

CB? WITH EACH AR CB ready interrogation before
each reclosing

CB? WITH 2nd AR CB ready interrogation before
2nd, 4th, 6th, etc. reclosing
(RAR or DAR)

CB supervision time within whieh €GB must be ready
Smallest setting value: 0.01s
Largest setting value: 320.00 s

For RAR (first auto—reclose cycle), several pro-
grams are possible (address 3422): three—pole,
single—pole, or single— and three—pole.

When setting the action time RAR T—ACT (address
3424), it must be ensured that this time is at least as
long as the command time of the protective relay, in-
cluding any possible signal transmission times (usu-
ally 0.2 s).

With single—pole auto—reclosure, the dead time
RAR T—1POL (address 3426) must be long enough
to ensure that the fault arc is extinguished andithe air
surrounding the arc is de—ionized, so thatauto=re-
closure can be successful. Becauselof the” dis-
charge and re—charge of the cop@tctorCapaci-
tances, this time increases with¢he lengthiof the line.
Conventional values lie between ®9 s'and 1.5 s.

With three—pole auto—reclosurey(address 3425),
the stability of the networkdsithe'most important con-
sideration. Since the disconnected line can no long-
er produce any synchrenizing power, only a short
dead time is permittedn most cases. Conventional
values lie between,0.8issand 0.6 s.

The possibilities, for the treatment of multiple and
evolving faults have been described in detail in Sec-
tion 4.8. 73] he reaction to evolving faults is set in ad-
dress 3429:"blocking in the case of an evolving fault
either oceurs ALWAYS (i.e. with each evolving fault)
ORINEVER at all, or blocking occurs only after the fault
is detected after the discrimination time >T-DIS-
CRIM which has to be set in address 3430. Blocking
ip these cases occurs even when three —pole auto—
reclosure is permitted!

Also, for the treatment of evolving faults and for the
discrimination time T—DISCRIM the stability of the
network is of the utmost importance. In addition, the
dynamic burden of the generators must be taken
into account in the case of faults close to a power
station. For the discrimination time T—DISCRIM (ad-
dress 3430) it is only meaningful to chose a value
which is smaller than the dead time for single—pole
AR, RAR T—1POL (address 3426).

Finally, address 3431 determines whether the pro-
tection relay should issue a three—pole trip when,
during the dead time of a single—pole auto—reclose
cycle, reclosure is blocked (e.g. because of detec-
tion of an evolving fault).

A 34220 RAR PROG.
*THREE—POLE

S, NGLE -POLE

SINGLE/THREES-POIL

Auto-reclose program for the first AR cycle (RAR)
THREE—-POLE - for each type of fault

three—pole auto—reclosure
SINGLE—-POLE - single—pole AR;

for multi—phase faults no reclosure

takes place (AR blocked)

SINGLE/ — for single—phase faults single—pole
THREE—-POLe AR; for multi—phase faults three—
pole AR
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_ Action time for RAR (first AR—shot) (if trip signal
bl 3424BRrRAR T-acT. | i given after this time, AR is blocked)
+ 0 s Smallest setting value: 0.01s
Largest setting value: 320.00 s

* 34250 RAR T-3POL Dead time for first three—pole (RAR) cycle
+ 0 Smallest setting value: 0.01s
S Largest setting value: 320.00 s
Dead time for first AR cycle (RAR)8ingle —=pole
4 2 RAR T - ,
* 3 s 1POL Smallest setting value: 0.01"s
Pllt.20 s Largest setting value: 320:00 s

Treatment of evolving fatlts (only with 1—pole AR)

— each evolving faulifresultsyin final three —pole trip;

reclosure is blocked

— no blocking of teclosure in the case of evolving
faults; a change from single—pole AR to three—
pole AR‘aceurs, (when permitted)

— beforelexpiryyof T—DISCRIM a change to three—
pole AR (when‘permitted) occurs,
after expiry of T—DISCRIM reclosure is blocked

f 34290 EV.F.BLOCK
V

Discrimination time for evolving faults (only with sing-
M| 3430l T-DISCRIM le2pole AR)
+ 0 S Smallest setting value: 0.01s

Largest setting value: 32.00s

* 1 Three—pole trip is given when the AR function is
34318 AR TRIP @°P blocked during a single—pole dead time cycle (only
+ Y E S with single—pole AR)
YES or
N O NO

For DAR (further auto—reclose cycles), several pro-
grams are possible (address8442). DAR can be per-
mitted only after apfunsuccessful RAR (DAR PROG
= DAR AFTER RAR). DAR can be permitted also if no
RAR has been preceded(DAR PROG = DAR WITH-
OUT RAR). DAR can be'excluded (DARPROG = NO
DAR). DAR is always three—pole.

Multiple auto—reclosure with longer three—pole
dead timesrare, only permitted in networks in which
no stability problems are to be expected (for exam-
ple, due to a high degree of meshing), or in radial
networksy or if synchronism check is used.

The number of DARs can be set differently after

single—phase faults (address 3443) and after mul-
ti—phase faults (address 3444). Nevertheless, trip
occurs always three—pole.

For DAR, a separate action time DAR T—ACT can be
set (address 3445).

Different dead times can be set for the first, second
and third trip—close cycle. The dead time for the first
cycle (address 34486) is only valid if the DAR cycle is
really the first cycle (i.e. RAR is suppressed). For the
second (address 3447) and third (address 3448)
cycle, a RAR counts only if it has occurred. Further
cycles are treated as the third cycle.
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A 34420 DaR ROG .

floar arTER AR
DAR WITHOU R A R
NO DAR

M| 34430 DAR o.1PH

I

AM| 3444@ DAR ©o.3PH

I

M| 34450 DaAR -ACT.

fllo.20 s

M| 34460 DaAR 3POL

fllo.80 s

M| 34470 DaAR 3 %

fllo.80 s

A 3448|DA() 3POL3

Auto—reclose program for DAR cycles
WITHOUT DAR

DAR WITHOUT RAR —DAR will be carried o s
when no RAR has precede

—no delayed AR

DAR AFTER RAR —DAR will be carried out only

after an unsuccessful RAR
cycle. 4

Number of permissible DAR e%single—
phase faults; the RAR is not inc this number
Smallest setting value:

Largest setting value:

Number of permiss ches after multi—phase
faults; the RAR is ed in this number
Smallest settin

Largest settm%

Acti R (if trip signal is given after this
tim i ked)

Sm ing value 0.01s

L ing value 320.00 s

[ Q. time for the first AR cycle if it is a DAR cycle

allest setting value: 0.01s
Largest setting value: 1800.00 s
Dead time for the second AR cycle
Smallest setting value: 0.01s
Largest setting value: 1800.00 s
Dead time for further AR cycles
Smallest setting value: 0.01s
Largest setting value: 1800.00 s

—2
Q2
&
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6.4 Annunciations

6.4.1 Introduction

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

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

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

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

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

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

— Transmission via the serial interface to local or re#
mote control facilities (if available).

Most of these annunciations can be relatively freely
allocated to the LEDs and binary outputs (se¢ Secs
tion 5.5). Also, within specific limitations, group and
multiple indications can be formed.

To call up annunciations on the operator panel, the
following possibilities exist:

— Block paging with the keys {jforwards or || back-
wards up to address 5000,

— Direct selection withtaddress 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 thetaddress 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).

The annunciations are arranged as follows:

Block 51 Operational annunciations;,_these are
messages which cangappear during the
operation of the relayy/infermation about
condition of relay fdnciions, measure-
ment data etc.

Block 52 Event annf@inciations for the last fault;
pick—up, trip, AR; expired times, or simi-
lar. As definedta network fault begins with
pick —upfof any fault detector. If auto—re-
cleseiis carfied out, the network fault ends
after,expiry of the last reclaim time; thus
an‘AR>-shot (or all shots) occupy only one
fault data store. Within a network fault,
seyeral fault events can occur, from pick —
up of any fault detection until drop—off.

Black 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 statistics,
that is counters for first AR (RAR), second
or further AR (DAR) and tripping com-
mands, together with accumulated short
circuit currents of each breaker pole.

Block 57 Indication of operational measured val-
ues (currents at the local line end).

Block 58 Indication of operational measured val-
ues (currents at the remote line end).

Block 59 Indication of operational measured val-
ues (overload protection data).

Tl 5N on
{L AWNNWN UNCIATTIONS

Commencement of "annunciation blocks”

A.comprehensive list of the possible annunciations and output functions with the associated function number
ENo is given in Appendix C. It is also indicated to which device each annunciation can be routed.

114

C53000-G1176—-C105



7SD512 v3

Operating instructions

6.4.2 Operational annunciations — address block 51

Operational and status annunciations contain infor-
mation which the unit provides during operation and
about the operation. They begin at address 5100.
Important events and status changes are chrono-
logically listed, starting with the most recent mes-
sage. Time information is shown in hours and min-
utes. Up to 50 operational indications can be stored.
If more occur, the oldest are erased in sequence.

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

The input of the codeword is not required.

After selection of the address 5100 (by direct selegc-
tion with DA 5100 E and/or pagingwith ‘fof |
and further scrolling 1 or ]) the operational annunci-
ations appear. The boxes below show all*available
operational annunciations. In each specific case, of
course, only the associated annunciations appearin
the display.

Next to the boxes below, the abbréviated forms are
explained. It is indicatednwhether an event is an-
nounced on occurrence (€ =¥Coming”) or a status
is announced "Coming” and "Going” (C/G).

The first listed message is, as example, assigned
with date and timebin the first line; the second line
shows the beginning of a condition with the charac-

ter C to indicate that this condition occurred at the
displayedtime,

1} 51000 OPERATIONA Beginning ofithe block "Operational annunci-

i n
@LANNUNCIATIONS aticiR

Date and time of the event or status

1stline:
* change

19.09.95 10:39

*Emer. mode : C

2nd line: Annunciation text, in the example Coming

If the real time clock is not available the date iSweplaced by »k.xk.xx, the time is given as relative time from the
last re—start of the processor systems

Direct response from binarylinputs:

>Start B, It R e C

Fault recording started via binary input (C)

User defined annunciation No 1 received via binary

> A n nu N\¢ 1 )
input (C/G)

> an au ofc 2 User defined annunciation No 2 received via binary
input (C/G)

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

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

Block all closing commands (C)

Single—pole tripping is permitted (from external AR
device) (C/G)
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External AR device is programmed for single—pole
reclosure only (C/G)

SRAR Release Release signal for AR stages of internal protection
functions from an external AR device (C/G)

>SI>> block I>> stage of emergency overcurrent time protection
is blocked from an external device (C/G)

SITE>> block Ie>> stage of emergency overcurrent time protection
is blocked from an external device (C/G)

>I1>/Ip block I> or Ip stage of emergency overcurrenttimeyprotec-
tion is blocked from an external deviee (C/G)

S>IE>IEp block le> or Igp stage of emergency overeutrent,time pro-
tection is blocked from external (G/G)

>SAR block Block auto—reclosure statically@ia binary input (C/G)

Reset auto—reclosure funetion from external via
binary input (C)

>1p RAR Dblock Block single—pole RAR yia binary input (C/G)

>3p RAR Dblock Block three—pole'RAR,via binary input (C/G)

>RAR block Block complete'RAR via binary input (C/G)

>DAR block Block complete DAR via binary input (C/G)

>Start AR Starting signal from external protection for internal AR
(C)

>Trip L1 AR Irip signal pole L1 from external protection for internal
ARYC)

>Trip L2 AR Trip signal pole L2 from external protection for internal
AR (C)

>Trip L3 AR Xr;{p(éi)gnal pole L3 from external protection for internal

Single—pole trip signal from external protection for
internal AR (C)

Three—pole trip signal from external protection for
internal AR (C)

>DAR aft g JRAR DAR permitted only after unsuccessful RAR (C/G)
>Transg. THRIP Trigger transfer trip command via binary input (C/G)
>Data Wlock Block transmission of data via binary input (C/G)
> E x t Trip Ig/g(g)er external local trip command via binary input
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General operational annunciations of the protection device:

Dev.operative Device operative (C/G) O

Initial start Initial start of the processor system (C) O

LED reset Stored LED indications reset (C) .

Param.running Parameters are being set (C/G)

Param. Set A Parameter set A is active (C \

Param. Set B Parameter set B is active @

Param. Set c Parameter setCis¢QGu)

Param. Set D Parameter set ctive (C/G)

Syst.F1lt Networl_< _ %etailed information in the fault
annunciati

Manual Close Ma e command registered (impulse) (C)

CB in Test Cireuit breaker test is in progress (C/G)

Flt.Rec.viaBlI @ecording triggered via binary input (C)

Flt.Rec.viaKkKB Fault recording triggered via the front keyboard (C)

Flt.Rec.viaPC I(Zg)ult recording triggered via operating (PC) interface

Flt.RecDathD e‘E ’ Fault recording data deleted (C)

Com.F1ltRec \ | Commissioning fault record triggered (C)

Annunciations of qunctions:

Wrong -vers Wrong software version (C)
Wro dev. ID Wrong device identification number (C)
nnffnc. lost Annunciations lost (buffer overflow) (C)
nu. PC lost Annunciations for operating (PC) interface lost (C)
Oper .Ann.Inva Operational annunciations invalid (C/G)
Flt.Ann.Inval Fault annunciations invalid (C/G)
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S t a

t .

e d

Buffer for operation statistics invalid (C/G)

Buffer for stored LEDs invalid (C/G)

State of VDEW/ZVEI compatible annunciations (IEC
60870—-5-103) at the system interface invalid (C/G)
Check—-sum error detected (C/G)

Check—-sum error detected for parameter setiA:
no operation possible with this set (CIG)

Check—sum error detected for parameterSet B:
no operation possible with this set\(G/G)

Check—-sum error detected for parameter set C:
no operation possible with thig,set (C/G)

Check—sum error detected fogparameter set D:
no operation possible withythis set (C/G)

Failure in internal supply.voltage 24 V (C/G)

Failure in interpal*supply voltage 15V (C/G)

Failure injinternal’supply voltage 5 V (C/G)

Failute in offset voltage 0 V (C/G)

Failure on base input/output module GEA (C/G)
Failure on additional input/output module ZEA (C/G)
Failure in trip relay control circuit (C/G)

Serial system link to LSA disrupted (C/G)

Failure detected by current plausibility monitor = | (C/
G)

Failure detected by current symmetry monitor
(C/G)

Operational annunciations of current comparison protection:

ccpP o fof

CC® blocked
€, 6 P active
Itr.send of £

Current comparison protection is switched off (C/G)
Current comparison protection is blocked (C/G)
Current comparison protection is active (C/G)

Intertrip signal send circuit is switched off (C/G)
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Itr.rec. off Intertrip signal reception circuit is switched off (C/G)

I.Trip Send Intertrip send signal transmitted to remote end (C)

I.Trip Rec. Intertrip signal received from remote end (C)

CCP Test Current comparison protection is in test (C/G)

>Data block Block transmission of data via binary_iaput (C/G)

TT Corr.of*f Automatic transmission timg'camgection is switched off
(C/G)

TT Corrected Transmission time hasgbeenieorrected (C)

TT Dev.>0.5ms Deviation in transissiontime of more than 0.5 ms
has been detected (€/G)

TT blocks CCP Current comparigon protection is blocked because of
transmission,time, deviation > 1 ms (C/G)

Data Fault Faultyaprotection data received (C/G)
Recep.Fail. Total'reception failure of comparison protection data
(G/G)

Wrong Version Wrongifirmware version installed; does not match
withiversion of remote end (C/G)

Wrong Dev.TID Wrong device identification number; does not match
with device ident of remote end (C/G)

Operational annunciations of external local trip and transfer trip/annunciation facilities:

Ext off External local trip facility is switched off (C/G)

Ext actiyve External local trip facility is active (C/G)

>E x t T rip Trigger external local trip command via binary input
(C/G)

E x t G gnw Trip External local trip command issued (C)

Transylrip off Transfer trip transmitter is switched off (C/G)

T.TspipRec.off Transfer trip receiver is switched off (C/G)

T Trip active Transfer trip facility is active (C/G)

>Trans .Trip Trigger transfer trip command via binary input (C/G)

TrTrip Send Transfer trip send signal transmitted (C)
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T .Tr i

f

Transfer trip signal received (C)

Trip command due to remote transfer trip signal is-
sued (C)

User defined transfer annunciation No 1 received
from remote end (C/G)

User defined transfer annunciation No 2 received
from remote end (C/G)

User defined transfer annunciation No 3 received
from remote end (C/G)

User defined transfer annunciation Now4 regeived
from remote end (C/G)

Operational annunciations of emergency overcurrent time protection:

Emer .Ph.off
Emer .E/F of f
Emer. active
Emer. mode

Emergency overcurrent time pretection for phase cur-
rents is switched off (C/G)

Emergency overcurréntdime protection for earth cur-
rent is switchedoff,(C/G)

Emergencygvercurrent time protection is active (C/G)

Emergency overcurrent time mode is running (C/G)

Operational annunciations of the thermal overload protection:

0O/ L Prot. of f
0O/ L active

0O/ L Warn I

0O/ L Warn (S}

0O/ L Trip

Thermal overload protection is switched off (C/G)
JThermal overload protection is active (C/G)

Overload protection current warning stage (C/G)
Overload protection thermal warning stage (C/G)

Trip by overload protection (C/G)

Operational annungciations‘of'the internal auto-reclose function:

A R o f

£

A R inoperatiyv

Further messages:

T, aab 1l e

overflow

End o

f

table

Auto—reclose function is switched off (C/G)

Auto—reclose function inoperative, i.e, cannot be initi-
ated (C/G)

If more messages have been received the last valid
message is Table overflow.

If not all memory places are used the last message is
End of table.
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6.4.3 Fault annunciations — address blocks 52 to 54

The annunciations which occurred during the last
three network faults can be read off on the front pan-
el or via the operating interface. The indications are
recorded in the sequence from the youngest to the
oldest under addresses 5200, 5300 and 5400. When
a further fault occurs, the data relating to the oldest
are erased. Each fault data buffer can contain up to
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 faultt means
the period from short circuit inception aip toxfinal
clearance. If auto—-reclose occurs, then the "system
fault” is finished on expiry of the last reclaim time,
that s, after successful or unsuccessful AR. Thus the
total fault clearance procedure inclusivg)AR—cycles
occupies only one fault annupgiation store. Within
one system fault, several fault events can have oc-
curred, i.e. from pick—up ‘of,any,protection function
until drop—off of the lastapicksup of a protection
function.

In the following clarification, all the available fault an-
nunciations are_indicated. In the case of a specific
fault, of course, only, the associated annunciations
appear in the display. At first, an example is given for
a system faulthand explained.

HMs2000ast
@FAULT
f001l19.08 95
*Syst.Flt 8 9
f002l17 14 :@5% 283
*Fault C
Moosmo a4

tlccr oF et 1 : C
Mooame m

*CC Trip L123 C
*OOSIllS m s
*Dev. Drop-off:C

etc.

Beginning,of the block “Fault annunciations of the last
system fault”

under item 1, the date of the system fault is indicated, in
the second line the consecutive number of the system
fault

under item 2, the time of recognition of the fault is given;
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.

C53000-G1176—-C105
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General fault annunciations of the device:

Flt.Buff.Over Buffer for fault annunciations overflow

Syst.F1lt System fault with consecutive number

Fault Beginning of fault

SRAR Release Release RAR stages from external AR dgVice when
occurred during a fault

IL1/In-= Interrupted fault current of phase L4

IL2/In-= Interrupted fault current of phasew.2

IL3/In-= Interrupted fault current offphase L3

Dev. Drop-off Drop—off of the devig€, general

Fault annunciations of current comparison protection:

CCP.Cen.F1ct. t(iau(;anneral fault detection of current comparison protec-
cCccP.Fault L1 E?ult detection current comparison protection, phase
ccP.Fault L2 Egult detection current comparison protection, phase
ccP.Fault L3 Egult detection current comparison protection, phase
Fl1t.I.Trip Fault detection of intertrip circuit (start)
CCP.Gen.Tr ip General trip signal of current comparison protection
ccp.Trip LA Trip single—pole L1 by current comparison protection
CCP.Trip (Lg2 Trip single—pole L2 by current comparison protection
ccPp.Tygip %3 Trip single—pole L3 by current comparison protection
CCP.Tr ipl L1223 Trip three—pole by current comparison protection

Fault annunciations of emergency overcurrent time protection:

ENe r . Flt E Earth fault detection of emergency overcurrent time
protection

Eme r . Flt L1 Fault detection emergency overcurrent time protec-
tion, phase L1
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Emer . Flt L 1E Fault detection emergency overcurrent time protec-
tion, phase L1—earth

Emer . Flt L2 Fault detection emergency overcurrent time protec-
tion, phase L2

Eme r . Flt L2E Fault detection emergency overcurrent time'protec-
tion, phase L2—earth

Emer . Flt L12 Fault detection emergency overcurrent time protec-
tion, phases L1-L2

Emer .F1lt L12E Fault detection emergency overcirrentitime protec-
tion, phases L1—-L2—-earth

Emer . Flt L3 Fault detection emergency avercurrent time protec-
tion, phase L3

Emer . Flt L 3E Fault detection emergencyagvercurrent time protec-
tion, phase L3—earth

Emer . Flt L13 Fault detection emergency overcurrent time protec-
tion, phases L1-13

Emer .F1lt L 13E Fault detectionfermergency overcurrent time protec-
tion, phases LT-4L3=earth

Emer . Flt L23 Fault detectiomiemergency overcurrent time protec-
tion, phases h2—-1L3

Emer .F1lt ©L23E Faulp@eteetion emergency overcurrent time protec-
tiony phases L2—-L3—earth

Emer .F1lt L123 Faultidetection emergency overcurrent time protec-
tionyphases L1-L2-L3

Emer .F 1t 12 3E Fault detection emergency overcurrent time protec-
tion, phases L1-L2—-L3—earth

Emer. I>5> Fault detection emergency overcurrent protection on
high phase current | >>

Emer. I>/1Ip Fault detection emergency overcurrent protection
phase stage |> (definite time) or I, (inverse time)

Emer. IES>> Fault detection emergency overcurrent protection on
high earth current [g>>

Emer . TIE3/ DED Fault detection emergency overcurrent protection
earth stage Ig> (definite time) or Igp (inverse time)

Emer. T1b> > Time delay for high phase current stage of emergen-
cy overcurrent protection 1>> expired

Eme r . T4%/Tp Time delay for phase current stage 1> or |, of emer-
gency overcurrent protection |>> expired

Emedr 4 T™IE > > Time delay for high earth current stage of emergency
overcurrent protection Ig>> expired

Emer W/ TIE>TEDp Time delay for earth current stage lg> or Ig, of emer-
gency overcurrent protection I>> expired

Eme#® .TriplpL]1 Trip single—pole L1 from emergency overcurrent time
protection

Peler . TriplpL?2 Trip single—pole L2 from emergency overcurrent time
protection

Emer .TriplpL3 Trip single—pole L3 from emergency overcurrent time
protection

Emer .Trip 30p Trip three—pole from emergency overcurrent time
protection
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Fault annunciations of internal auto-reclose function:

AR in prog. Auto—reclose cycle in progress O

AR block.dyn. AR function dynamically blocked (by internal causb

AR Close Cmd Reclose command from auto—reclose function issued

AR Trip 3p Three—pole trip by internal auto—reclo ion
caused by blocking during single—p cle
Further messages: 0

Table empty means that no fault eventthas been recorded

u@\ave occurred, however,

occurred during read—out:
e display shows the first an-

Table overflow means that oth
memory is full

Table supercededl a new fault
page on

nunciatio e actualized order
End of table | If not al ory places are used the last message is
End ble.

AN

The data of the second to last system fault ca@vd under address 5300. The available annunciations are
the same as for the last fault.

Beginning of the block "Fault annunciations of
the second to last system fault”

ﬁ 53000 2nd
J}FAULT

T

etc.

The data of the third to last system fault can be found under address 5400. The available annunciations are the
same as for the lastfault.

ﬁ 5 0 3 rd T O LAST Beginning of the block "Fault annunciations of
4} N 0% 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 7SD512 is
counted separately for each of the breaker poles.
Also, the number of auto—reclose attempts is
counted, separately for single—pole RAR, three—
pole RAR (first shot) and three—pole DAR (further
shots). Additionally, the interrupted currents are
stated for each individual pole and given under the
fault annunciations (refer to Section 6.4.3) following
each trip command. These currents are accumu-
lated and stored. Counter status and stores are se-

cured against auxiliary voltage failure and gantbe
read off under address 5600. The address{can be
reached by direct addressing DA 5 6 0/0"E ‘6rby
paging with the keys {} or | until address 5600 is
reached. The counters can be called up using the
key 1 for forwards paging or | for backwards pag-

ing.

Entry of the codeword is pot required for read — off of
counter states.

ﬁ 56000 cB OPERAT.
{'; STATISTTICS

f5601IRAR

1

1 POLE-=

Page on with key 1 to get further counter states

f5602l RAR 3POLE

f56o3l DAR 3POLE

*5604'TRIP No L 1%
f5605lTRIP N o\, L)2 =
f5606ITRIP N L 3=

AMls 6070 @1 1 n

f5608l SWLL2/In

f56o9l ¥ IL3/In

The maximum values of the counters are:
— RAR 1POLE, RAR 3POLE, DAR 3POLE
= TRIP No L1, TRIP No L2, TRIP No L3
—2IL1/In, ZIL2/In, ZIL3/In

Beginning of the block "Gircuitdreaker operation
statistics”

Number of auto—reclose attempts after single—
pole trip, &.9. ¥4

Ndmber of auto—reclose attempts after three—
pole trip, 1st AR cycle (RAR)

Number of auto—reclose attempts after three—
pole trip, further AR cycles (DAR)

Number of trip commands for circuit breaker pole

L1

Number of trip commands for circuit breaker
pole L2

Number of trip commands for circuit breaker
pole L3

Accumulated interrupted currents for CB pole L1

Accumulated interrupted currents for CB pole L2

Accumulated interrupted currents for CB pole L3

9 digits
9 digits
7 digits plus 1 decimal digit

The counters can be reset to 0 in block 82 (see Section 6.5.2).

C53000-G1176—-C105
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6.4.5 Read-out of operational measured values — address blocks 57 to 59

The steady—state r.m.s. operating values of the lo-
cal line end can be read out at any time under the
address block 57. The address can be called—up di-
rectly using DA 57 0 0 E or by paging with { or ||.
The individual measured values can be found by fur-
ther paging with 1 or |. Entry of the codeword is not
necessary. The values will be updated in approxi-
mately 1 to 5 seconds intervals. The local measured
values are identified by the index "a”.

The measured values of the remote line end can be
read out in address block 58; they carry the index
”b”.

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 11
as described in Section 6.3.3.

Inthe following example, some example valueshave
been inserted. In practice the actual values appear.

Address block 59 shows further operational values:
the calculated values of the ,overload protection.
These values are available a§ longhas the thermal
overload protection is configured,as THERMAL O/L
= EXIST (address 7827) and switched on (address
2701).

ﬁ 57000 OPERATIONAL
{'; MEAS. VALUES a

Beginning of the Blocky Operational measured values
of the local fine"end'a”

Use 1 key to move to the next address with the next measuredialue:

f5701IMEAs.VALUE
fllzz1a = 1060 a
AM{s 7020 MEAS . VAL U B
fllzz2a = 1085 4
f 7030 MEA v L UE
flzz3a = aqogd3l a
) 7040 MEAS . VALUE
+ E a = 3 A

*5710.MEAS VALUE
*ILla[%]= 106 .0%

Page on with the 1 key to read off the next address
with the next measured value, or page back with |.

One address is available for each measured value.
The values can be reached also by direct addressing
using key DA followed by the address number and
execute with E.

The primary values (addresses 5701 to 5704) are re-
lated to the primary rated values as parameterized un-
der addresses 1105 (for phase currents) and 1112 (for
earth current) (refer to Section 6.3.3).

The percentage is related on rated current
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C)O

@ :
\}‘D

Signal transmissian timetbetween remote end and

local end 2

f 110 MEAS ALUE
{ 2a %] 8 .53
A 120 MEAS ALUE
{ 3al[ 3] 7 .33
f 30 ME A s ALUE
+ al[ %] 3 %
A 200 MEAS ALUE
| - o
T ool oPER IONAL
¥ A VAL s b (OD
) o110 MEAS ALU
1 1b = 0 A
A 20l MEA S U E
| - A
) 030 M ALUE
1 3 0 a
) 040 MEAS ALUE
flzepe -
100 MEAS ALUE
1b[ %] 5.8%

emote line end b”

B@f the block "Operational measured values
r

Page on with the 1 key to read off the next address
with the next measured value, or page back with |.

One address is available for each measured value.
The values can be reached also by direct addressing
using key DA followed by the address number and
execute with E.

The primary values (addresses 5801 to 5804) are re-
lated to the primary rated values as parameterized un-
der addresses 1155 (refer to Section 6.3.3).

The percentage is referred to rated current

C53000-G1176-C105
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Miss11B MEAS.VALUE
flzz2br2s1= 108.3% O
) 8120 MEAS .VALUE C)
flzz3bprsg1= 107.1%

L 4
M{s 8130 mMERS ALUE \%
flzeEp 31 -= 33 @

a values can be re-
values are replace by

If the data link is faulty, no
ceived from the remote end;

4lIl5 9000 ovVERLOAD Beginnir&alock ”Overload measured values”

JIMEASURED VALUES @

on with the t key to read off the next address
* 590118 (_) /L VALUE m—rthe next measured value, or page back with |.

One address is available for each measured value.
The values can be reached also by direct addressing
using key DA followed by the address number and
execute with E.

i
(6]
o
o
N
]
o
~
=

®/0triplL?2

Addresses 5901 to 5903 show the calculated temper-
ature rise for each phase; the phase dedicated values

do not appear when the calculation method is ®
flsoosmorz LUE FROM IMAX (address 2706). The temperature rise
tle/etri 87 % which is decisive for warning and trip is given in ad-
dress 5904;
If the thermal overload function is not available or
59040 0/ VALUE switched off, no measured values can be displayed:;
+ ®/0 tr i.p = 88 & the values are replace by xxxx.
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6.4.6 Statistics about data transmission faults — address block 92

Errors in the protection data protocol may be
caused by interferences during transmission from
one line end to the other. Such events are recog-
nized by the relay. The number of dips per hour is
counted, stored, and secured against auxiliary volt-
age failure. It can be read off under address block
92.

address 9200 is reached. The counters can be
called up using the key 1.

The address can be reached by direct add
DA 92 00 E orby paging with the key til

Entry of the codeword is not required fogread —off of

ﬁ 92000l DATA TRANS

Use 1 key to move to the next address:

—
o

—
=

i1l Trans.Flt.= Num
*xxxxx 1/ h (ma

92110 Trans .F1lt.
*xxxxx 1/ m (

counter state. :‘

Beginning of the block "D t@nission fault statis-

J}FAULT STATISTTIC tics”

>

gnized transmission faults per hour

S

er of recognized transmission faults per minute

. 65535)
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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. 7SD512 comprises faci-
lities, e.g. to re—adjust the real time clock, to erase
stored informations and event counters, to switch on
or off partial functions under specific conditions, or
to change over preselected sets of function parame-
ters. The scope of operational control facilities de-
pends on the ordered scope of functions of the de-
vice.

The functions can be controlled from the operating
panel on the front of the device, via the operating or
system (if available) interface as well as via binary in-
puts.

In order to control functions via binary inputs it i§
necessary that the binary inputs have been mar-
shalled to the corresponding switching functions
during configuration of the device and that they have
been connected (refer to Section 5.5.2 Marshalling
of the binary inputs).

The control facilities begin with address block 8000.
This address is reached

— by block paging with the Keysy forwards or |
backwards up to address 8000, or

— by direct selection witlvaddress code, using key
DA, address 8 0 O/O%and‘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 opeta-
tive. Setting is carried out in block 81 which, is
reached by direct addressing DA 8100 E or by,
paging with f} and |. Input of the codeword is"re-
quired to change the data.

Beginning of the'bleck ?Device control”

Adjusting and synchronizing the real time'clock — 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.

Te1o0o00 serrING
@REAL TIME Cc,LO.CK
Af2 8.19093

|E 29 : 1

Mis 1020 dame

7

bl{s 1 0430 T1ME

f

Mo sB DI FF. TIME
f

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

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

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

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

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.
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6.5.2 Erasing stored annunciations and counters — address block 82

The statistical indications (Section 6.4.4, address
block 56) are stored in EEPROMs in the device. They
are not therefore erased if the auxiliary power supply
fails. Additionally, annunciations and the status of
the LED memories are stored in NV—-RAMs and thus
saved provided the back—up battery is installed.
These stores can be cleared in block 82. Block 82 is
called up by paging with the keys 1 or || or directly by
keying in the code DA 8200 E.

With the exception of resetting the LED indications
(address 8201), codeword entry is necessary to
erase the stored items. Reset is separategfor thedif-
ferent groups of counters, memories and annunci-
ations. One reaches the individual items by paging t
|. Erasure requires confirmation with the key J/Y.
The display then confirms the erasure.4f erasure is
not required, press key N or simply page on.

ﬁ g 2001l
@RESET

-
H
(@)
H

AL

i
)

Beginning of block "Reset?

Request whether the LED memories should be reset

Request whether the operational annunciation buffer
store,should be erased

Request whether the fault annunciation buffer store
should be erased

Request whether the CB operation counters should
be set to zero

Request whether the total of switched short—circuit
currents should be set to zero

During erasure of the stores (which may take some time) the display shows TASKIN PROGRESS. After erasure

the relay ackpowledges erasure, e.g.

8 2020 RESET
SUCCESSFUL

C53000-G1176—-C105
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6.5.3 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.

Entry of the codeword is necessary for this (refer to
Section 5.3.1).

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.

In order to accomplish this switch—over, address
block 83 is available provided the VDEW/ZVEI proto-
col (IEC 60870-5—-103) has been chosen during
configuration of the serial system interface (Section

5.3.3, address 7221 and/or 7222 VDEW COMPAT-
IBLE or VDEW EXTENDED). The block is called upBy
paging with the keys { or || or directly by keying in
the code DA 83 00 E. Use key 1 to scroll to ad-
dress 8301. By pressing the "No” —key N the posi-
tions of this switch are changed. The desired¢posi-
tion must be confirmed with the entemkey E.

As with every settings of the device,forawhich code-
word input is necessary, codeword operation must
be terminated. This is done byjusingthe key combi-
nation F E, i.e. depressingithe‘function key F fol-
lowed by the entry key4E. Thesdisplay shows the
question "SAVE NEWLSETRNGS?”. Confirm with
the "Yes”—key J/Y that the,new settings shall be-
come valid now. [f youpress the "No”—key N in-
stead, codeword opetation will be aborted, i.e. all al-
terations whieh have Jbeen changed since the last
codeword entryare lost. Thus, erroneous alterations
can bedmade ineffective.

ﬁ 83000 sYs-VDEW
{'; ANNUNC.-MEAS.VAL

83010 sYys TEST
OFF

i

ON

Beginningyef block "Annunciations and measured val-
wes forfhe system interface with VDEW/ZVEI compat-
ible protocol (IEC 60870—-5-103) ”

Only for VDEW/ZVEI compatible protocol (IEC 60870—
5-103):

in ON position, the VDEW/ZVEI-compatible (IEC
60870— 5-103) annunciations are assigned with the
origin "test operation”

Do not forget to switch address 8301 back to SYS--TEST = OFF after having finished test operations!
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6.5.4 Selection of parameter sets — address block 85

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

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.

6.5.4.1 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 ter-
minating with enter key E, or by paging through the
display with | or |}. You can switch—over tolook up a
different parameter set, e.g.

— Press key combination F 2, i.e. first the fdnction
key F and then the number key 2. All displayed
parameters now refer to parameter set'B.

The parameter set is indicated in the display. by a
leading character (A to D) before the address num-
ber indicating the parameter set identification.

The corresponding procedure (8 used for the other

parameter sets:

® Key combination F 1:
access to parameter set A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
access tefparameter set C

® Key combination F 4:
aceess to parameter set D

The relay operates always with the active parameter
set even during reads-out of the parameters of any
desired parameter set. The change—over proce-
dure described, here is, therefore, only valid for
read=eut of parameters in the display.

6.5.:4.2 “Change--over of the active parameter
set from the operating panel

Fer 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 PARAMEST ER
4} CHANGE - OW EJR

Beginning of the block "Parameter change—over”:
processing of parameter sets

Itis possible t@’'scrolithrough the individual address-
es using thé't key or to 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
scroll 'on with 1t 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 using the VDEW/
Z\VEl—protocol (IEC 60870-5-103). If the desired
set or possibility appears inthe display, press the en-

ter 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.

C53000-G1176—-C105

133



7SD512v3

Operating instructions

Mesoilacriv ParRAM
flser a

f 85030 ACTIVATING
flser 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.INPWI, themithe parameter
set can be changed—over via bipary inputs (see Sec-
tion 6.5.4.3).

If you select SET BY LSA CONTR, then the parameter
set can be selected via the system interface using the
VDEW/ZVEI protecol((IEC 60870—-5—103)

6.5.4.3 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 bg
heeded:

— Locally (i.e. from the operator panel or from PCyia
the operating interface), ACTIVATING must be
switched to SET BY BIN.INPUT (refer to_Section
6.5.4.2).

— 2 logical binary inputs are availablefforeontrol of
the 4 parameter sets. These \binary, inputs are
designated ">Param.Selec.1™3(FNo6 7) and
">Param. Selec.2” (FNo 8)

— The logical binary inputs must be allocated to
physical input modules (refer to Section 5.5.2) in
order to allow caontrol."An input is treated as not
energized whep'it is fiot assigned to any physical
input.

— The control input signals must be continuously
present as long as the selected parameter set
shall be active.

The activelparameter sets are assigned to the logical
binaryinputs as shown in Table 6.2.

A,simplified connection example is shown in Figure
6.2. Ofcourse, the binary inputs must be declared in
normally open ("NO”) mode.

Binary input causes
ParamSelec.1 | ParamSelec.2 active set
no no Set A
yes no SetB
no yes SetC
yes yes SetD

no
yes

input not energized
input energized

Table 6.2  Parameter selection via binary input

Selector switch for
T param. set

-—

y

O Olm >

T

Binary input:
>ParamSelec.1

L+

'_A
L+ ——~ 'i, D_ L

Binary input:
>ParamSelec.2

Figure 6.2  Connection scheme for parameter
change—over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

Prerequisite for commissioning is the completion of
the preparation procedures detailed in Chapter 5.

/!\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can
result in severe personal injury or proper-
ty damage.

Only qualified personnel shall work on
and around this equipment after becom-
ing thoroughly familiar with all warnings
and safety notices of this manual as well
as with the applicable safety regulations.

Particular attention must be drawn to the
following:

p The earthing screw of the device
must be connected solidly to the
protective earth conductor before
any other connection is made.

p Hazardous voltages can be present
on all circuits and componentsfcon-
nected tothe supply voltage arto the
measuring and test quantities.

p Hazardous voltages can be present
in the device even after diséennec-
tion of the supply voltage (storage
capacitors!).

p The limit values giveniin the Techni-
cal data (Section 3.9),must'not be ex-
ceeded at all, noteven'during testing
and commissioning:

When testing the unit with@assecendary injection test
set, it must be ensured that no'other measured val-
ues are connected andithatthe 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 relay are
interrupted!

If a test switch is installed which automati-
cally short—circuits the current transform-
er secondary leads, it is sufficient to set this
switch to the "Test” position. The short—
circuit switch must be checked before-
hand (refer to Section 5.2.7).

It is recommended that the actual settings for the
relay be used for the testing procedure. Ifthese val-
ues are not (yet) available, test the relay with the fac-
tory settings. In the following description of the test
sequence the preset settings_are assumed unless
otherwise noted; for different setting values formu-
lae are given, where necessary,

For the functional test a “single—phase current
source is sufficient. However, if unsymmetrical cur-
rents occur during,the tests it is likely that the asym-
metry monitoring willfrequently operate. This is of
no concern because the condition of steady—state
measured values is monitored and, under normal
operatingonditions, these are symmetrical; under
shortfeircuitl conditions these monitoring systems
are not effective.

NOTE!The accuracy which can be achieved during
testingydepends 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). If the reset functions have been
tested, resetting the stored indications is no more
necessary as they are erased automatically with
each new pick—up of the relay and replaced by the
new annunciations.
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6.6.2 Testing the current comparison protection function

For testing the comparison protection, this function
must have been parameterized as operative, i.e.
CCP FUNCT = ON under address 1501 (condition
as delivered from factory).

When testing an individual unit, the output of the pro-
tection transmission data to the opposite end must
be directly connected to the input of the protection
receive data from the opposite end. Testing is not
possible without this feedback since the unit would
be blocked due to transmission failure.

When testing two units, the data transmission out-
put of each unit is connected to the data receive in-
put of the other unit respectively. Both units must be
connected to the auxiliary voltage. In this case the
second unit can run without a test current (thus sim-
ulating a line short—circuit with single—ended in-
feed) or the test current is injected into both units ei-
ther in phase (internal short—circuit) or in phase op-
position (external short—circuit).

The following description refers to testing an individ-
ual unit with the protection data transmission output
connected back into the protection data receive in-
put.

A Caution!

Test currents larger than 4 times Iy/may:
overload and damage the relay if applied
continuously (refer to Section 8.1.1 Jor
overload capability). Observe_ajcooling
down period!

6.6.2.1 Testing the steady-state tripping

threshold

The test current jg'gradually increased. Tripping is
initiated when 1.333X Iy i§ exceeded (factory set-
ting). This is annunciated’by LED 1 (factory setting).
Furthermore, the trip of the tested phase(s) is an-
nunciated (LED 2 and 7 or3and 8 or4 and 9 as deliv-
ered from factory). The closing of the trip contacts
and the signal contact must be checked.

The trip signal is reset approximately at 0.05 x I (fac-
tory setting).

For any other setting, tripping is initiated from “ap<
proximately the set value for | >ST—STATE (address
1503).

6.6.2.2 Testing the dynamicstripping threshold

Adjust the test current to 0'8,x Iy#fIncrease current
abruptly to 0.7 x Iy. Tripping is initiated and pick—up
of the tested phasegis ammunciated (as under
6.6.2.1).

For the counter-check;, the test current is increased
from 0.3 x Iy te 0.55 x/In. The unit should not pick—

up.

For any other setting, the test current for the tripping
test js “adjusted to approximately I>DYN (ad-
dress1504) and abruptly increased by 1.2 x set val-
uesfer I>DYN. For the counter—check, the abruptin-
Creaselis from the set value |>DYN by 0.8 x set value
ford>DYN.

If the test cannot be performed in the prescribed
form, because the test current cannot be suddenly
increased, then the test current is switched from 0 to
0.4 Iy (generally 1.2 x set value I>DYN CLOS ad-
dress 1505).

6.6.2.3 Testing the time delay

If a time delay has been parameterized for tripping
(address 1511), then an additional dynamic test can
be performed. Usually, the test current is switched
from 0 to 2 x pick—up value 1>DYN CLOS for this
test.

When measuring the time it must be considered that
the parameterized value is the pure time delay. The
measuring time and tripping time of the protection
unit of approximately 35 ms are additive to the para-
meterized value.
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6.6.3 Testing the emergency overcurrent time protection

For testing the emergency overcurrent time protec-
tion the protection data link is interrupted. Address
7826 EMERG. O/C must be switched to EXIST.

6.6.3.1 Testing the high--set overcurrent

stages I>>, Ig>>

In order to test the phase current stages, this func-
tion must be switched on, i.e. address 2601
EMER.O/C P = ON, for earth current test, address
2631 EMER.O/C E = ON.

Testing can be performed with single—phase, two—
phase or three—phase test current.

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 at 0.9 times setting value.

When the test current is injected via one phasefand
the earth path and the set value for IE> >"(address
2632) is exceeded the pick—up indicatiomfor 1g> >
appears, with increase above the pick £ up value of
the phase current stage (address 2602 1> >)pick—
up indication appears for the tested phase.

After expiry of the time delay( (address 2633 T-—
IE>> for the earth currentypathijyaddress 2603 T—
I>> for the phase path) trip signal’is given.

It must be noted that theyset times are pure delay
times; operating timés of the measurement func-
tions are not ineluded:

6.6.3.2 Testing the definite time overcurrent
stages 1>, Ig>

For these tests the related functions must be
switched on, furthermore, the DEFINITE TIME mode
mushbeselected in addresses 2611 and/or address
2641\

idesting can be performed with single—phase, two—
phase or three—phase test current.

When the test current is injected via one phase and

the earth path and the set value for IE> (address
2642) is exceeded the pick—up indicationtfor Ig>
appears, with further increase above the pick=up
value of the phase current stage (address 2612 |>)
pick—up indication appears for the tested‘phase.

After expiry of the time delay (address 2643 T—IE>
forthe earth current path, address 2613 T—1> forthe
phase path), trip signal is givens

The reset value should Jieyat approximately 95% of
the pick—up value.

It must be noted that the,set times are pure delay
times; operating,times¢of the measurement func-
tions are not included.

6.6.3.3, “Testing the inverse time overcurrent
stages I, Igp

For these tests the related functions must be
switehed on (address 2601 and/or 2631), further-
more, one of the INVERSE time modes must be se-
lected in addresses 2611 and/or address 2641.

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!

When the test current is injected via one phase and
the earth path and the set value for IEp (address
2644) is exceeded by approximately 1.1 times the
pick—up value, indication for Ig, appears, with fur-
ther increase above 1.1 times the set value of the
phase current stage (address 2614 Ip) pick —up indi-
cation appears for the tested phase.

The time delay depends on which characteristic has
been selected in addresses 2641 and/or 2611 and
the set time multiplier in addresses 2645 and/or
2615. The expected time delays can be calculated
from the formula given in the technical data or read
from the characteristic curves in Figure 3.2 (see Sec-
tion 3.4).
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6.6.4 Testing the thermal overload
protection function

The overload function can only be tested if it has
been configured as THERMAL OL = EXIST (address
7827, refer to Section 5.4.2) and parameterized as
operative, under address 2701.

The basis current for the detection of overload is al-
ways the rated current of the device. Overload data
are calculated for each individual phase.

When applying the rated current (factory settings)
tripping must not occur. After an appropriate time
(approximately 5 x 1) a steady—state temperature
rise according to the following relationship is estab-
lished:

o _ 1

0, k

¥}

trip

This value can be read out in address block 59 for
each phase. For different setting values k, test cur-
rent should be lower than k x Iy (e.g. 90%).

To check the time constant, the current input is sim-
ply subjectedto 1.6 xthe pick—up value, i.e. 1.6 xkx
In. Tripping will then be initiated after a time interval
which corresponds to half the time constant.

Itis also possible to check the trip characteristic (Figs
ure 3.3). It must be noted, that before each meastire-
ment, the temperature rise must be reduced tozero.
This can be achieved by either de—activating and
re—activating the overload function (address 2701)
or by observing a current free period of aleast® x t.

A Caution!

Test currents larger than 4 jtimes Iy may
overload and damageytherelay if applied
continuously (refer 40 fSection 3.1.1 for
overload capability)as@bserve a cooling
down perigd!

If testing with preloadhis 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.

6.6.5 Testing the auto-reclose func-
tions

The internal AR function can be programmed o
single—pole, three—pole or single/three—pole, AR
(address 3422), provided it is configured as INTER-
NAL AR = EXIST (Address 7834, refer to Section
5.4.2) and switched to AR FUNCT = ON (Address
3401).

The binary input “circuit breakeryready” must be
simulated unless an open circdityjcontact has been
programmed for this purpase’ (FNo 2730 ”"CB
ready”, refer also to Section,5.5:2).

Depending of the seleeted'RAR program (address
3422 RAR PROG), a single—phase and/or two—
phase short circuit.should be simulated, each time
once with successfulyand once with unsuccessful
AR. Check the,proper reaction of the relay according
to the set ARprogram.

Note jthat“each new test can begin only after the
reclaimtime for the previous test has expired; other-
wiseyan auto—reclose cannot result: LED "AR not
ready™(FNo 2784, LED 11, as delivered) must not
be illuminated.

If the circuit breaker is not ready a reclose attempt
must not result. However, a normal AR cycle must
occur when the signal “circuit breaker ready” first
disappears after the inception of the fault.

If multi—shot auto—reclosure is used, test the func-
tion sequence in accordance to the set DAR pro-
gram and the number of desired shots.
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6.7

All secondary testing sets and equipment must be
removed. Reconnect current transformers. For test-
ing with primary values the line must be energized.

/!\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, earthing, etc.).

6.7.1 Measuring the signal transmis-

sion time

The internal processing times for the protection data
have already been considered in the 7SD51 firm-
ware. Therefore, the transmission time matching re#
fers only to those delays which occur during signal
transmission between the two units.

Commissioning using primary tests

With direct optical fibre connection, transmission
time compensation is not required, singce,the sn
times encountered with the maximum distances
permissible for this application are far below,permis-
sible limits.

If other transmission methods are employed and the
distance does not exceed 15Kkmgthen only the time
delay caused by the coupling‘devices and interme-
diate amplifiers (if applicable)heed be considered. If
the signal transmission time,does not exceed 0.2
ms, compensation isjnot required. The transmission
time can be measured'by the relay itself.

Test facilities startvat address 4000. Testing of the
transmission time is“at address 4100 and can be
performedfathanyiline end. The protection units at
both ends)of the’line and the protection data trans-
missionWmustsbe operational for testing. The ad-
dress isyreached:

— byWpressing direct address key DA followed by
thesaddress number 4100, followed by the enter
key E, or

— by paging through the blocks with key {} or key ||
until address 4100 has been reached.

4000 M
TESTS

41000 COMMITES I ON
TESTS

i

410 10" 2 RANS M.
MEASUREWENT ?

TIME

Commencement of the blocks for testing and
commissioning aids.

Bloc

k "Commission tests”

Transmission time measurement to be carried

out?

To confirm transmission time measurement, press
the "Yes”—key J/Y. This starts transmission time
measurement. The protection unit firstly checks
whether the unit at the opposite end is ready. It then
sends a measurement telegram via the protection
datatransmission link which is reflected at the oppo-
site end. When the reflected telegram is received,
the external transmission time of the protection data
link can be determined. The protection function is
blocked during the transmission time measure-
ment.

Generally the transmission time is displayed imme-
diately after transmission time testing has been initi-
ated. If another testing procedure is in progress at
the opposite end or if the protection data transmis-
sion link or the unit at the opposite end is not opera-
tional, then transmission time measurement can not
proceed and a respective message is annunciated
on the display.
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f4101l TRANSM.TIME

*XXX.X m s

FLT. IN PROGRES S

DATA ABSENT

MEAS. ABORTETD

Testing stops automatically after the measurement

The measured transmission time of the protection
TDELAY b-a”.

6.7.2 Polarity check with load current

The correct connection of the current transformersiis
tested with load current. A load current of at least 0.1
x ly is required for the test.

The line is connected at both ends. The load current
can be read out under address block 57. If the pro-
tection data transmission link is operational, then
the load currents at the opposite end are als@ indi~

Annunciation of measurement transmission time for
protection data transmission link (resolution 0.1 ms)

Network fault is in progress
No data reception from the opposite end

Measurement has been aborted

telegram has been transmitted andfregeived.

data transmission link is then setyunder address ”1603

cated'in address block 58 and can be compared
with those at the local end.

For'the current transformer connection check, the
phase position of the currents at the local end can be
compared with one another.

These tests begin at address 4110.

'ﬁ 41100 ANGLE
4} MEASUREMENT

Block "Angle measurement”

Testing of the various phase‘angles is selected with keys 1 and |.

f4111IANGLE L1-2
flMEasurREMENT °

Phase angle measurement of phase currents L2
and L1 at the same line end ?

Testing,is initiated by confirming with the "Yes”—key
JIY.

Generally, the angle is displayed immediately after
testing has been initiated. If the load current is too
small or a network fault is being processed, angle

measurement is not carried out and a correspond-
ing message is displayed.

The phase position of the phase currents is indi-
cated with 60 degrees increment in mathematical
positive sequence.
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Indication of phase angle between phase currents L1 and
* 41110 ANGLE Lil-2 L2 at the same line end (expected value with corfect
+ 120 deg connections: 120 deg.)
LOAD TOO SMALL é%zolll current in at least one of the phases absentior too
FLT. IN PROGRESS Network fault is in progress.
Indication of phase angle measurement between phase
41120 a LE L2-3 X
* B awe currents L2 and L3 at the samg line.end
f[120 deg (expected value with correct coRpectients: 120 deg)
* 41130 ANGLE L3 -1 Indication of phase angle ‘measurement between phase
currents L3 and L1 at the same line end
+ 20 deg (expected value with corréet,gonnections: 120 deg)
If the results of all three measurements show 240° If differentiangléwalues are displayed, connections
instead of the expected 120°, either two phases are of individual current transformers are wrong. Table
interchanged or the network rotation is counter— 6.3 sheWs, possible interchanges for clockwise
clockwise (this is permissible!) phase,seguence, Table 6.4 for counter—clockwise
phase sequence.
Address Angle Error
4111 ANGLE L1—-2 = 120°
4112 ANGLE L2—3 =4300¢ Wrong polarity current L3
4113 ANGLE L3—1& 300°
4111 ANGLE L1—-2"=%3008
4112 ANGLE L2-#8%= 120° Wrong polarity current L1
4113 ANGLE L3%»1/=800*
4111 ANGLE(L1—+2 = 300°
4112 ANGRE 123 = 300° Wrong polarity current L2
4113 ANGLE“L3—+1 = 120°

Table 6.3 Current conneection‘errors with clockwise phase sequence

Address Angle Error

4114 ANGLE L1—2 = 240°

4142 ANGLE L2—+3 = 60° Wrong polarity current L3
4113 ANGLE L3—+1 = 60°

4111 ANGLE L1—2 = 60°

4112 ANGLE L2—3 = 240° Wrong polarity current L1
4113 ANGLE L3—+1 = 60°

4111 ANGLE L1—-2 = 60°

4112 ANGLE L2—3 = 60° Wrong polarity current L2
4113 ANGLE L3—1 = 240°

Table 6.4 Current connection errors with counter—clockwise phase sequence
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Switch off and earth the line.
Short—circuit the current transformers.
Correct the c.t. connections.

Re—check the phase angle measurement as de-
scribed above.

Next, the phase position of the three phase—cur-
rents at the local end are to be compared with the
phase position of the respective currents at the op-
posite end. If required, the transmission time of the
protection data transmission link must have been
compensated, e.g. by testing (address 4100) and, if
required, setting (address 1603) of the protection
data link transmission time.

Generally, the angle is displayed immediately after
testing has beeninitiated. If a testing procedure is in
progress at the opposite end, if the data transmis-
sion link or the unit is not ready for operation, or if the
load current is too small a corresponding message
is displayed

In order to determine the phase position of the cur-
rents, the phase currents at both ends of the line are
assigned their polarity at each sampling point. The
displacement of the change in polarity efithe tested
currents is evaluated under consideration/of the cur-
rent transformer star—point fermation (address
1101).

Phase angle measurementef phase currents L1 at both
line ends
(expected value with €ofrect connections: 0 deg.)

Load current in at leastyone of the line ends absent or
too small.

Network faultiis in"progress.
No datastransmission from the other end.

Measurement has been aborted.

Phase angle measurement of phase currents L2 at both
line ends
(expected value with correct connections: 0 deg).

Phase angle measurement of phase currents L3 at both
line ends
(expected value with correct connections: 0 deg).

If the display shows 180° instead®f the expected 0°,
for all three cases, the“eurrentgpolarity is wrong at
one line end. Revertthe polaxity by changing the pa-
rameter in address 1101.

If the display shows 1807 for at least one phase, re-
vert the current polarity in address 1101 at one line
end and repeat thefcheck from address 4121 on.

If the threég*angles are equal, but different from 0°,
the threephases are cyclically interchanged.

If for, atdeast one phase 0° is shown, the other two
phases should be matched to this phase.

¢ 180° in one phase means wrong polarity in this
phase at the opposite line end,

» with120° 0r240° phases are interchanged atthe
opposite line end,

» with 60° or 300° polarity and phase assignment
are wrong at the opposite line end.

If angles are different, polarities and phases are
wrong.

Switch off and earth the line.
Short—circuit the current transformers.
Correct the c.t. connections.

Re—check the phase angle measurement as de-
scribed above.
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6.7.3 Checking the stabilization

Stability checks should be made because of the
high sensitivity of the current comparison protec-
tion. For this, the line is energized at one line end.

Read out the steady—state charging current in ad-
dress block 57. Check that the dynamic threshold
I>DYN (address 1504) is at least 4 times the charg-
ing current.

Switching tests are carried out in order to ensure
that stability of the current comparison protection is
sufficient even under switching conditions. the fol-
lowing procedure is suggested:

Set address 7402 (refer to Section 5.3.4) INITIATION
= STORAGE BY FD (FD = fault detection) sosthat
fault recording is initiated by internal dynamig fault
detection signal. Note that codeword entryisieces-
sary for alteration of a configuration parameter.
Thus, a fault record can be produced automatically
when the dynamic threshold ofithe current compari-
son protection is reached withoutany external trig-
ger signal.

Test address 4131 allows 0 Start one unique fault re-
cord. Codeword entryis necessary for this test initia-
tion.

Ms4131mTEST-F.REC.
flazoowe

Allowanceyof a'test fault record?

Confirm with the "Yes”—key J/Y that a test fault re-
cord is allowed.

When address 7402 is not set to INITIATION) =
STORAGE BY FD then the message NOT POSSIBLE
is displayed.

Switch the line on several times. If a fault recard has
been stored then read it out and give senewed allow-
ance of a test fault record before next cl@sing.

If no fault record has been stored¥during several
switching tests then the dyRamicpick —up threshold

6.7.4 Operational test facility

Possibility exists to€arry out conventional test of the
current comparison protection function during oper-
ation. In order to achieve this, a binary input must
have been allocated to the function ">CCP Test”
(FNo8059). When this input is energized during op-
eratienythe relay at the opposite line end is switched
oven,to” emergency overcurrent time protection
mode:

This test feature allows the relay to be tested without
the need to inactivate the relay at the opposite line
end.

has never been reached. The protection remained
stable. Set address 7402 INITIATION back to the in-
tended position. At the same instant test fault record
allowance is erased when the position is START
WITH TRIP.

If the dynamic pick—up threshold has been exceed-
ed during one of the switching tests then a fault re-
cord will have been stored. It can be read outin order
to find out the amplitude of the inrush currents. The
dynamic threshold I>DYN CLOS (address 1505)
should be set less sensitive, i.e. to a higher value.
Repeat switching tests in this case.

The local relay can now be tested by aninjected cur-
rent without affection of the other relay. If local trip is
not required, the trip command must be interrupted.

Attention! This test must only be carried out while
the line is switched off or without current! Other-
wise trip command may occur even after having fin-
ished the test.
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6.7.5 Checking external local and transfer trip facility

If the external local trip or transfer trip facilities via
binary inputs of the relay are used, these functions
must be checked.

With external local trip energization of the according-
ly allocated binary input (FNo 4506 ">Ext Trip”)
trips the local circuit breaker, influenced by the pa-
rameters of address block 21 (referto Section 6.3.6).
This function must be switched ON under address
2101. After the delay time T—DELAY (address 2102)
following energization of the binary input, the break-
er must be tripped.

With transfer trip, energization of the accordingly as-
signed binary input (FNo 3306 ">Trans. Trdp’)
sends a transfer trip signal to the remote line end in
order to trip the remote circuit breaker, influenced'by
the parameters of address block 22 (refer to Section
6.3.7). Transmission must be switched ON under
address 2201 for the sending relay, reception must
be switched ON under address, 2204 fofthe receiv-
ing relay. After the delay time T=SEND#DEL (ad-
dress 2202) following energization ofithe binary in-
put, transfer trip signal is transmittedythe breaker of
the receiving end must be tsippeds

6.7.6 Tripping test including circuit breaker

Current comparison protection relay 7SD512 allows
simple checking of the tripping circuit and the circuit
breaker. With the integrated auto—reclose system, a
TRIP—-CLOSE test cycle is also possible.

6.7.6.1 TRIP--CLOSE test cycle - address

block 43

Prerequisite for the start of a trip—close test cycle is
that the integrated auto—reclose function isfpre-
grammed as EXIST (address 7834) and it is switched
ON (Address 3401).

A TRIP-CLOSE test cycle is also possible with an
external auto—reclose system. Since\in this case,
however, 7SD512 only gives the tripping'‘eommand,
the procedure shall be followed asdeseribed in Sec-
tion 6.7.6.2.

If the circuit breaker auxiliary’céntacts advise the
relay, through binary inputs;,ofsthe circuit breaker
position, the test cy€le can'only be started when the
circuit breaker is glosed: This additional security fea-
ture should not be omitted.

During marshalling of the binary inputs (refer to Sec-
tion 5.5.2) the relayad been informed which binary
inputs indicate the circuit breaker position. If auxilia-

ry contaéteare assigned to binary inputs they must
be connected, too. If none is assigned to any binary
input then the'device will perform tripping test with-
out interrogation of the circuit breaker position!

"4\ DANGER!

A successfully started test cycle will
lead to closing of the circuit breaker!

Initiation of the test cycle can be given from the oper-
ator keyboard or via the front operator interface. A
codeword input is necessary. The procedure is
started with address 4300 which can be reached by
direct addressing DA 4 3 0 0 E or by paging with |
or {. Inthe addresses of this block there is a number
of possibilities available which are shown in the fol-
lowing boxes. Single—pole trip—close—tests will
only be carried out by the relay when single—pole
AR is also permitted. Three—pole trip—close cycle
will only be carried out when three—pole AR is per-
mitted.

Further prerequisites for the start of test are that no
protective function fault detector has picked up and
that the conditions for reclose (circuit breaker ready,
AR not blocked) are fulfilled.

M3 0omce TEST
YR 1p-cLOSE CYCLE

Beginning of the block "Circuit breaker test,
TRIP—-CLOSE cycle”
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A{4301B cB TEST
L1 WITH A R ?
CB CLOSED 2

Carry out test cycle with pole L1 of circuit breaker?
Confirm with "J/Y” —key or abort with page—on key T

Confirm with "J/Y” key that circuit breaker is closed or
abort by page—on 1

After confirmation by the operator that the circuit
breaker is closed, the test cycle proceeds. If the test
is terminated successfully, this is annunciated in the
display or on the PC screen. If, however, circuit
breaker auxiliary contacts are assigned to binary in-
puts and connected, the relay rejects the test cycle

as long as the auxiliary contacts indicate that the cir-
cuit breaker is not closed, even if the operator has
confirmed that it is. Only when no cirCuit breaker
auxiliary contact is assigned 16 any,binary input, will
the relay consider the operator’s confirmation valid.

Carry out test cycle with pale 122°of circuit breaker?
* 43020 cB TEST Confirm with "J/Y” —key, or abert with page—on
WITH AR 2?2 key t
CB CLOSED 2 Confirm with "J/Y” key that circuit breaker is closed or
abort with pagé—on key 1
Carry out testieycle with pole L3 of circuit breaker?
* 4 o3l cB TEST Confirmywith{ J/Y” —key or abort with page—on
L WITH AR 2?2 key, t
C B CLOSED ? Coffirmiwith "J/Y” —key that circuit breaker is closed
or abort with page—on key
} 4 3 40 cB TEST Cairy out three—pole test cycle of circuit breaker?
L1 WITH R 2 Confirm with ”J/Y”—key or abort with page—on key 1
Confirm with "J/Y”—key that circuit breaker is closed
cB CLOSED 2 or abort with page—on key t
* 305 BCB T Eas T Carry out sequence of single—pole test cycles
L1—-L2-L3 of circuit breaker? Confirm with "J/Y” —key
SEQU L1 -L@2"3L 3 2 or abort with page—on key 1
CB CLOSED ? Confirm with "J/Y” —key that circuit breaker is closed
or abort with page—on key 1
6.7.6.2 Livetripping of the circuit breaker - If the circuit breaker auxiliary contacts advise the

address block 44

To check the tripping circuits, the circuit breaker can
be tripped independently on whether an auto—re-
closure will gecur or not. However, this test can also
be made with an external auto—reclose relay.

A DANGER!

A successfully started test cycle can
lead to closing of the circuit breaker, if
an external auto--reclosure relay is con-
nected!

relay, through binary inputs, of the circuit breaker
position, the test can only be started when the circuit
breaker is closed. This additional security feature
should not be omitted when an external auto—re-
close relay is present.

During marshalling of the binary inputs (refer to Sec-
tion 5.5.2) the relay had been informed which binary
inputs indicate the circuit breaker position. If auxilia-
ry contacts are assigned to binary inputs they must
be connected, too. If none is assigned to any binary
input then the device will perform tripping test with-
out interrogation of the circuit breaker position!

C53000-G1176—-C105
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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 ||. Inthe
addresses of this block there is a number of possibi-
lities available which are shown in the following
boxes.

In order to trip the circuit breaker single—pole, it is
necessary to permit single—pole tripping through
the binary input ”>1p Trip Perm” (FNo 381), with

external single—pole AR: otherwise the single—pole
test will not be carried out.

To trip all three poles of the circuit breaker, an exter-
nal signal ">0Only lpole” mustnotbe present frem
an external auto—reclose relay (FNo 382).

In the absence of auto—reclose, only the three—
pole trip (address 4404) has any meaning.

Prerequisite for starting the test is that neyprotection
function of the relay be picked —up.

TEST

1
¥

44001l
L IVE

44011
CB PO

H 3

Beginning of the block "Circuit reaker'trip test:
live trip”

Trip circuit breaker polg L1? Confirm with "J/Y”—key or
abort by paging anwith®

Confirm with?dJ/Y*=key that circuit breaker is closed
or abort byypaging on with 1

After confirmation by the operator that the circuit
breaker is closed, the test cycle proceeds. If the test
is terminated successfully, this is annunciated in the
display or on the PC screen. If, however, circuit
breaker auxiliary contacts are assigned to binary,in-
puts and connected, the relay rejects the test as

long as the auxiliary contacts indicate that the circuit
breaker is not closed, even if the operator has con-
firmed that it is. Only when no circuit breaker auxilia-
ry contact is assigned to any binary input, will the
relay consider the operator’s confirmation valid.

M4 4020 TRIP

CB POLE L2 %
CB CLOSED &
Mlaao3m grar

B POLWME 43 2
CB CLOSED 2
bgoysl TrIP

€B THREE-POLE 2
B CLOSED 2

Trip circuit breaker pole L2? Confirm with *J/Y” —key or
abort with page—on key 1

Confirm with ”J/Y”— key that circuit breaker is closed
or abort with page—on key 1

Trip circuit breaker pole L3? Confirm with ”J/Y”—key or
abort with page—on key 1

Confirm with "J/Y”—key that circuit breaker is closed
or abort with page—on key 1

Trip circuit breaker three—pole? Confirm with "J/Y”—
key or abort with page—on key t

Confirm with ”J/Y”— key that circuit breaker is closed
or abort with page—on Key 1
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6.7.7 Starting a test fault record — address block 49

Afault record storage can be started at any time us-
ing the operating panel or via the operating inter-
face. Starting a test fault record is also possible viaa
binary input provided this is accordingly allocated
(FNo 4 ">start F1ltRec”).

The configuration parameters as set in address
block 74 are decisive for this fault recording (refer to
Section 5.3.4): address 7431 concerns triggering via
binary input, address 7432 triggering via the operat-
ing keyboard or via the operating interface. The

pre—trigger time was set under address 740
The fault record can be triggered via a @xput,
for example at the instant of the break osing
command.
* :
Manual starting of a fault records¢an be carried out in
address block 49, which can hed by paging
g

with { or |}, or by direct i ithDA 4900 E.

The start address is rem' h1:

e oo0om TEST
JlFavrLT RECORDING

A4 9010 FAULT REC.
START 2

SUCCESSFUL

Beginning of blo

page on with @ ss 4901

>

"Testfault recording”

cording? Confirm with "J/Y”— key or abort
e—on key 1

y acknowledges successful completion of the
ording

>

»@0
O

<<>Q’

L 4

&
N
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6.8 Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection functions have been pro-
grammed in the configuration parameters (address
blocks 78 and 79, refer to Section 5.4) and all de-
sired protection functions have been switched ON.

The counters for circuit breaker operation statistics
should be erased (address block 82, refer to Section
6.5.2).

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, it is
possible that the measured values for the quiescent
state of the relay can be displayed (see below).
These values has been chosen during configuration
(refer to Section 5.3.2) under the addresses 7105
and 7106.

Stored indications on the front plate should be reset
by pressing the push-button "RESET LED” on the

front so that from then on only real faults are indiz
cated. From that moment the measured valués of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front will light—
up (except the "Blocked” —LED); thus, a LED test is
performed at the same time.

Check that the modules are preperlysinserted. The
green LED must be on on the front;the red LED must
not be on.

Close housing cover.

All terminal screws — &ven these not in use — must
be tightened.

If a test switch is ayvailable, then this must be in the
operating paesition

The currénty,comparison protection relay is now
readyhfor 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 the lat-
est 10 years of operation (refer to Section 7.2). This
recommendation is valid independent on whether
the battery has been discharged by occasional sup-
ply voltage failures or not.

As the protection is almost completely self—moni-
tored, from the measuring inputs to the command
output relays, hardware and software faults are au-
tomatically annunciated. This ensures the high avail-
ability of the relay and allows a more corrective rath-
er than preventive maintenance strategy. Tests at
short intervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop - off of the availability relay signals "equipment
fault”. If there is a fault detected in the external mea-
suring circuits, generally an alarm is given ofly.

Recognized software faults cause the proegessor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. Aftheyfault is
still present after three restart attempts’the protec-
tive system will switch itself out of sérvice“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 apdiindieations given by the
relay can be individually, andjin chronological se-
quence read off as operational annunciations under
the address 5100, for defe¢t diagnosis (refer to Sec-
tion 6.4.2).

If the relayfis cannected to a local substation auto-
mation system (LSA), defect indications will also be
transferred via the'serial interface to the central con-
trol system.

/_u\ Warning

Ensure that the connection modules are not
damaged when removing or inserting the
device modules! Hazardous voltages may
occur when the heavy current plugs are
damaged!

71 Routine checks

Routine checks of characteristics or pick—tpvalues
are not necessary as they form part of the continu-
ously supervised firmware programs. The 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 withesthe plant. The follow-
ing procedure is recommended:

— Read-out of opetational values (address block
57) and comparison with the actual values for
checking thetanalog interfaces.

— Simulation of an internal short—circuit with 4 x Iy
for eheeking the analog input at high currents.

/!\ 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 6.7.6.

C53000-G1176—-C105
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7.2 Replacing the back—up battery

The device annunciations are stored in NV—-RAMs.
A back—up battery is inserted so that they are re-
tained even with a longer failure of the d.c. supply
voltage. The back—up battery is also required for the
internal system clock with calender to continue in
the event of a power supply failure.

The back—up battery should be replaced at the lat-
est after 10 years of operation. The way of displace-
ment depends on the production series of the relay.
This production series is found on the name plate
behind the complete order designation.

Recommended battery:

Lithium battery 3 V/1 Ah, type CR 1/2 AA, e.g.

— VARTA Order No. 6127 501 501 for relays until
production series /DD,

— VARTA Order No. 6127 101 501 for relays from
production series /EE or later.

The battery is located at the rear edge of the proces-
sor board of the basic module GEA. The basic mod-
ule must be removed from the housing in order to re-
place the battery.

— Prepare area of work: provide conductive surfacé
for the basic module.

— Open housing cover.

— Read out device annunciations, i.e. all addresses
which commence with 5 (5000 onwards). This is
carried out most convenient using théfrontoper-
ating interface and a personal computeriith the
DIGSI® protection data processifig pregram; the
information is thus stored in the, PC:

Note: All configuration dataandsettings of the de-
vice are stored in EEPROMsgprotected against
switching off of the pewersupply. They are stored
independent of the back=up battery. They are,
therefore, neither lost when the battery is re-
placed nor whenthe device is operated without a
battery.

— Only for relay until production series /DD: Pre-
pare the‘battery as in Figure 7.1:

/!\ Caution!

Do not short—circuit battery! Do not re-
verse battery polarities! Do not charge
battery!

Shorten the legs to 15 mm (6/10 inch) each and
bend over at a length of 40 mm (16/10 inch)¢

| 15 | 15 _|
T |
|

.|.

Dimensions
20 in mm

Bendingithe back—up battery (up to
praduction’series /DD

Figure 7.1

Relaysifromproduction series /EE or later have no
axial legs.

— Laosen‘the basic module using the pulling aids
provided at the top and bottom. (Figure 7.5).

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)!

A 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 basic module and place onto the conduc-
tive surface.

— Unscrew used battery from the terminals or re-
move it from the holder; do not place on the con-
ductive surface! Refer to Figure 7.2 for relay until
production series /DD and to Figure 7.3 from pro-
duction series /EE.

— Insert the prepared battery into the terminals or
holder as in Figure 7.2 (until production series
/DD) and tighten the screws or as in Figure 7.3
(from production series /EE).
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Rear view on the
removed basic module

View upon
the p.c.b.

i

—
+

|

+
|

Figure 7.2

— Insert basic module into the housing; ensure that

the releasing lever is pushed fully to the left before
the module is pressed in.

— Firmly push in the module using the releasing le-
ver. (Figure 7.5).

/_v\ Warning

The discharged battery containg Lithium.
It must only be disposed offifi linewith the
applicable regulations!

Hi—

Installation of the back—up battery for relay until praduction series /DD

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
of explosion!

= Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can

now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the back—up battery has thus
been completed.

Rear view on the
removed basic module

View upon
the p.c.b.

7

C

Figure 7.3

Hi—

Installation of the back—up battery for relay from production series /EE
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7.3 Fault tracing

If the protective device indicates a defect, the follow-
ing procedure is suggested:

If none of the LEDs on the front plate of the module is
on, then check:

— Have the modules been properly pushed—in and
locked?

— Is the ON/OFF switch on the front plate in the ON
position & ?

— Is the auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
to the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini—fuse in the power supply section
blown (see Figure 7.4)? 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 d.c. auxiliary voltage off and on again. This, how-
ever, results in loss of fault data and messages if the
relay is not equipped with a buffer battery, and, ifa
parameterizing process has not yet been com-
pleted, the last parameters are not stored.

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 7.4).

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

A Warning

Hazardous'voltages can be present in
the devicejevenafter disconnection of
the supply,voltage or after removal of the
modules/fram the housing (storage ca-
pagitors)}

— Logsentthe basic module using the pulling aids
provided abthe top and bottom. (Figure 7.5).

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.

Rear yiew.on the removed
basi¢ mgdule

rated
/ at Upn/V— value

Mini—fuse of the power supply;
/ medium slow (M)

24/48 2 A/E
60/110/125 1,6 AJE
220/250 1A/G

Rigure 7.4

Mini—fuse of the power supply
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— Pull out basic module and place onto the conduc-
tive surface.

— Remove blown fuse from the holder (Figure 7.4).
— Fit new fuse into the holder (Figure 7.4).
— Insert basic module into the housing; ensure that

the releasing lever is pushed fully to the left before
the module is pressed in (Figure 7.5).

— Firmly push in the module using the releasing
ver. (Figure 7.5).

— Close housing cover.
Switch on the device again. If a power s@ilure
is still signalled, a fault or short—circuit i entin
the internal power supply. The device should be re-
turned to the factory (see Chapter 8). S

il b
L
1
|
Removing the basic
provided at the t
Insertin asic module:
— Push'rele
L 2 \

— Loosen the basic mo using the pulling aids

— Pull out basic nd place onto conductive
surface.

g lever fully to the left,

- ule,
- sh in the module using the
el g lever.

N

Y

oqule.

and bottom,

O
. L oo |

View from above onto a 1/3 size
module with releasing lever

Figure 7.5  Aid for removing and inserting basic module
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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 2 and IEC 60255—-21—-2 class 1.

Ifitis unavoidable to replace individual modules, it is
imperative that the standards related to the handling
of Electrostatically Endangered Components are
observed.

/_v\ Warning

Hazardous voltages can be present ingdhe
device even after disconnection of the'sup-
ply voltage or after removal of the module
from the housing (storage capacitors)!

1\ Caution!

Electrostatic dischargesivia the component
connections, the PCBiracks©or the connect-
ing pins of the moddles'must be avoided un-
der all circumstances, by previously touch-
ing an earthed metal surface. This applies
equally fof thefreplacement of removable
componentsfsuch’as EPROM or EEPROM
chips. For transport and returning of individ-
ual modules electrostatic protective pack-
ing material must be used.

Componentstand modules are not endangered as
long as,they are installed within the relay.

Shouid, it become necessary to exchange any de-
viee ormodule, the complete parameter assignment
should’be repeated. Respective notes are contained
inyChapter 5 and 6.

9  Storage

Solid state protective relays shall be stored infdry
and clean rooms. The limit temperature range, for
storage of the relays or associated spare partsis
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 °Fto 180 °F.

The relative humidity must be withinlimits such that
neither condensation nor ice forms.

It is recommended to reducethé storage tempera-
ture tothe range +10 *Cto%35%€(50 "Ft0 95 °F);
this prevents from early ageing\of the electrolytic ca-
pacitors which are containedsin the power supply.

For very long storage“periods, it is recommended
that the relay shouldbe connected to the auxiliary
voltage soutee for @ne or two days every other year,
in order to regenerate the electrolytic capacitors.
The samgis,valid before the relay is finally installed.
In extremetelimatic conditions (tropics) pre-warming
wouldithus be'achieved and condensation avoided.

Before initial energization with supply voltage, the
relay 'shall be situated in the operating area for at
leastgtwo hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.
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B Current transformer connections
_ Surface mounting case _ _ _ _ _ _ _ _ _
, o
. Flush mounting case _ _ _ _ _ _ _ _ '
. 7SD512 R |
| | ¢
I $#EEE —
N 9
L. - . - - - I -
' 581 5B2 3a1| 3a2| 2a1| 2a2|1a1| 1A2| 1B1| 1B2
74| 75 1 5] 2 e 3 7| 4 s
; OO
@L_ to
: further —9¢
: devices s
X L 4
: 'L &Lz I3 | g
L3
' —_ .
: L2 lin
0"\ )
2
' L1
N\
L3
s—bar
re B.1  Connection example for current transformer circuits
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_ Surface mounting case _

, Flush mounting case _

¢ |I' Important!  Cable shield

N . L3 = must be earthed at the side
facing the cable!
——— e .
= NEE

Note: [f the current polarity is changed

'
' - L1 under address 1101, this
\ 4 changes also the polarity of the
L 4 1 current input Ig
112L3
bus—bar

Figure B.2  Connection example with separate summation transformer
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_ Surface mounting case _

, Flush mounting case _

| 7SD512 R | C)
. ' IS
S P e A o M o R X
, 5B1 5B2 3A1 3A2| 2A1 2A2| 1A1 1A2 1B1 1B2 \
74| 75 1 5| 2" 6 3 7] 4| s 0
L+
: further —¢
' devices s
E I —
! 4 x
' 4AM5170—7AA
: e
| ’I&O o .
@ — - L3
) —_—‘ .
’ L2 line
,\ ¢ L1
o | L
L 3
bar

re B.3  Connection example with matching transformers 4AM51
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C Tables Q

Table C.1 ANNUNCIAtioNS fOr LS A . .. . 164

Table C.2 Annunciations for PC, LC—display, and binary inputs/outputs .. & ............. 167

Table C.3 Reference table for functional parameters (address blocks 1@ .................. 172

Table C.4 Tests and commissioning aids (address blocks 40 tc@Q ...................... 179

Table C.5 Annunciations, measured values, etc. (add@!o t059) ... 180
Reference table for configuration param(&d

Table C.6 ress blocks 60t079) ............... 182

Table C.7 Operational device control facili @s blocks 80t089) ............ ... ... L. 192

NOTE: The following tables list $II d@e; are available in the maximum complement of the device. Depen-

dent on the ordered model, on ta may be present which are valid for the individual version.
NOTE: The actu@e attached to the purchased relay.

2
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Annunciations 738D512 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
61 |Logging and measuring functions b CG CA|[GI p| 20
62 |Test mode CG CA|GI pl 21
63| PC operation via system inte @ CG 135| 83
95 |Parameters are being set CG 97 |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 195 135(130
112 |Annunciations for L3A st C 196 135|131
113 |Fault tag lost BT|135(136
140 |General internal faj :?hgpf device CG CA|GI | 47
141 |Failure of inter VDC power supply|CG 88 GI 135|161
143 |Failure of intern 1 DC power supply|CG 83 GI 135(163
144 |Failure of inte 1 DC power supply |[CG 89 GI 135(164
145|Failure of inteknal}l0 VDC power supply |CG 84 GI 135(165
150 |Failure in I/Qgl e CG 91 GI 135|170
151|Failure in I odule 1 CG 92 GI 135|166
154 |Failure ¢ RKA module CG CA|GI pl 36
160 | Common CG CA|GI pl| 46
161 |Measu supervision of currents |CG CA|GI el 32
162 |Failu¥e: nt summation supervision [CG 104 GI 135(182
163 |Failure® ent symmetry supervision CG 107 GI 135(183
204 |Fault recording initiated wvia bin.input BT|135(204
205|Fault recording initiated via keyboard BT|135(205
206 | Fault Jggcording initiated via PC interf BT|135(206
301 |Fault in the power system CG 2 135(231
302 1t event with consecutive number C 135]232
501 al fault detection of device BT|150(151
neral drop-off of device C 240 150|152
eral trip of device C BT|150|161

164 C53000—-G1100-C105



7SD512 v3 Appendix
Ann. [LSA VDEW/ZVETL

FNo.| Meaning Op|Ft|No. |[CA|GI|BT|Typphinf
512 |General 1lpole trip of device: Phase L1 C BT [R50 [[162
513 |General 1lpole trip of device: Phase 12 C BT [1507163
514 (General 1lpole trip of device: Phase L3 C BT|[150|164
515|(General 3pole trip of device C BT [150|165
521 |Interrupted current: Phase L1 (I/In) V|125 150171
522 |Interrupted current: Phase L2 (I/In) vV]|l26 150172
523 |Interrupted current: Phase L3 (I/In) V| 124 150(173
561 |Circuit breaker manually closed (pulse) |C 18 150211
601 |Operational measurement: ILla[%]= M 134(131
602 |Operational measurement: IL2al[%]= M 134(131
603 |Operational measurement: IL3al[%]= M 134(131
604 |Operational measurement: IEa[%]= M 134(131
775|Time delay of transmission = M 134|131
1174 |Circuit breaker test in progress CG 21 GI 151| 74
1513 |Thermal overload protection is active CG GI 167( 13
1515 |Thermal overload prot.: Current warning]|CG 11 GI 167 15
1516 |Thermal overload prot.: Thermal warnin@ |GG 12 GI 167| 16
1521 |Thermal overload protection trip CG 10 GI le67| 21
2053 |Emergency O/C protection is active CG GI 6l| 53
2054 |Emergency O/C protection is running CG 50 GI|BT| 61| 54
2055 |Emergency 0O/C for earth switched®QEF CG 49 GI 61| 55
2056 |Emergency O/C for phases switghed®OFF CG 48 GI 61| 56
2061 |Emerg. O/C prot.: General faultjdetect. CG|[210 BT| 61| 61
2062 |Emerg. O/C prot.: Fault detectionWil CG|212 BT| 61| 62
2063 |Emerg. O/C prot.: Fault detection L2 CG|213 BT| 61| 63
2064 |Emerg. O/C prot.: Fault deged@tion L3 CG|214 BT| 61| 64
2065 |Emerg. O/C prot.: Earth faulgf detection CG|216 BT| 61| 65
2071 |Emerg. O/C earth faultfdetection only Cc [221 ol| 71
2072 |Emerg. O/C fault detegftion L1 only C |222 61| 72
2073 |Emerg. O/C fault detectkion LI1E C |226 61| 73
2074 |Emerg. O/C fault deteéetlon L2 only C |229 61| 74
2075 |Emerg. O/C fault detectdion L2E C 232 61| 75
2076 |Emerg. O/C fault détgetion L12 C [235 61| 76
2077 |Emerg. O/C fault defection LI12E C |236 61| 77
2078 |Emerg. O/C faulg defe€tion L3 only C |237 61| 78
2079 |Emerg. O/C fault detection L3E C |238 61| 79
2080 |Emerg. O/C fa@ltWdetection L13 C (239 cl| 80
2081 |Emerg. O/C faulthydetection L13E C [241 cl| 81
2082 |Emerg. O/€pfamlt detection L23 C |242 61| 82
2083 |Emerg. O/@%faultt detection L23E C |243 61| 83
2084 |Emerg. Of€ fauwlt detection L123 C |244 61| 84
2085|Emerg. Q/C fault detection L123E C |245 61| 85
2091 |Emerg .m0 /GupPhase fault detection I>> C [246 61| 91
2092 |Emerg. [O0AC phase fault detection I>/Ip C 247 61| 92
2095 [Emergsl O/C earth fault detection IE>> C |249 61| 95
2096 fFmery,. O/C earth fault det. IE>/IEp C [250 61| 96
2121 Emerg®0/C prot.: Time TI>> expired C |217 61121
2122 |Bmergh. O/C prot.: Time TI>/Tp expired C 218 61122
2125T8Bmez#g. O/C prot.: Time TIE>> expired C |219 61125
2126 |Emeérg. O/C prot.: Time TIE>/TEp expired C 220 6l|126
2141 |Emerg. O/C protection: General Trip C [251 BT| 61[141
2142/ FEmerg. O/C protection: Trip lpole L1 C [252 61]142
2143 |Emerg. O/C protection: Trip lpole L2 C |253 61143
2144 |Emerg. O/C protection: Trip lpole L3 C |254 61144
2145 |Emerg. O/C protection: Trip 3pole C |255 61]145
2709 |>AR: Block delayed auto-reclose CG 76 GI 40 9
2711 |>AR: External start for internal AR CG 41 GI 40| 11
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Ann. [LSA VDEW/ZVEI
FNo.| Meaning Op|Ft|No. [CA|GI|BT|Typ|Inf
2712 |>AR: Ext. Trip L1 for internal AR CG 42 GI 40 12
2713 |>AR: Ext. Trip L2 for internal AR CG 43 GI 40| 13
2714 |>AR: Ext. Trip L3 for internal AR CG 44 GI 40| 14
2781 |AR: Auto-reclose is switched off CG 79 GI 40( 81
2782 |AR: Auto-reclose is switched on CG CA|GI p| 16
2783 |AR: Auto-reclose is blocked CG 72 GI 404 83
2784 |AR: Auto-reclose is not ready CG CA|GI (BT p|130
2785|AR: Auto-reclose is dynamically blocked|CG 233 GI 409 85
2787 |AR: Circuit breaker not ready CG 78 GI 40 87
2801 |AR: Auto-reclose in progress CG|CG|228 GI 40(101
2813 |AR: 1 pole dead time for RAR is running|CG|CG|234 GT 401113
2814 |AR: 3 pole dead time for RAR is running|CG|CG|234 GT 401114
2833 |AR: 3 pole dead time 1 for DAR running |[CG|CG|234 GI 401133
2834 |AR: 3 pole dead time 2 for DAR running |[CG|CG|234 GI 401134
2835 |AR: 3 pole dead time 3 for DAR running |[CG|CG|234 GI 401135
2851 |AR: Close command from auto-reclose C |C [2489¢cA BT r|128
2854 |AR: Close command after 3pole DAR cycle|C CA pl129
2863 |AR: Definitive trip C 40163
2871 |AR: Trip during lpole AR cycle C 401|171
3066 | current comparison protec.switched off |CG 20 GI 92| 66
3068 |Current comparison protection is active @& GI 92| 68
3073 |Intertrip send signal e 37 921 73
3074 |Intertrip signal received C 36 92| 74
3075 |Current comparison protection in test C& GI 92| 75
3076 |Fault detection of current compar.proty,|CG|CG 3|CA|GI|BT p| 84
3077 |Fault detection phase L1 of CCP CG|209|CA|GI|BT p| 64
3078 |Fault detection phase L2 of CCP CG|211|CA|GI|BT p| 65
3079 |Fault detection phase L3 of CCP CG|215|CA|GI|BT p| 66
3080 |Fault detection of intertripgcirguit C [223 BT| 92| 80
3084 |General trip signal of currenthcomp.pr C |231|ca BT p| 68
3085 |Trip L1 (l-pole) of current “eompwprot. C [224|CA BT p| 69
3086 |Trip L2 (l-pole) of currentgcomp.prot. C [225|CcA BT pl| 70
3087 |Trip L3 (l-pole) of current goemp.prot. C [227|CA BT pl 71
3088 |Trip 3-pole of current comparison prot. C [230 BT| 92| 88
3306 |>Transfer trip signal iaput C 39 93 6
3311 |Trans. trip transmiften,is jswitched off|CG 57 GI 93| 11
3321 |Switch OFF: Receiving@®a ®mansfer trip CG 58 GI 93| 21
3322 |Transfer trip functilon g active CG GI 93| 22
3324 |Trip command by tgansfer trip C 59 93| 24
3391 |Block transmissionWef data CG GI 93| 91
3401 |Transmission timé“cor¥ection off CG 111 GI 93(101
3402 |Transmission time c@rrection okay C 112 931102
3403 |Transmission timemdeviation > 0.5 ms CG 113 GI 93(103
3404 |CCP blocked bygtiame deviation > 1 ms CG 114 GI 931104
3405 |ReceptionfofWfaudty data CG 95 GI 931105
3406 |Total regception failure CG 94 [CA|GI pl 39
3409 |Transmdssion time measurm. in progress |[CG 98 GI 931109
3410 |Angle“medsurément in progress CG 99 GI 93]110
3431 |User defined remote message 1 received |[CG GI 931131
3432 |User defined remote message 2 received |CG GI 931132
3433 |User defined remote message 3 received |CG GI 931133
3434 |User defined remote message 4 received |CG GI 931134
4506 | >External trip CG 51 GI 511106
4511 |External trip is switched off CG 53 GI 511111
4513 Ex®ternal trip is active CG GI 511113
45 Fxternal trip: General trip C 52 51117
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Annunciations 738D512 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 >LED reset I0
7 |>ParamSelec.1l|>Parameter set selection 1,0(wl No.8) I0
8| >ParamSelec.2|>Parameter set selection 2 ith No.7) I0
11|>Annunc. 1 >User defined annunciati CG I0T
12 |>Annunc. 2 >User defined annunciat CG I0T
13|>Annunc. 3 >User defined annunc i CG I0T
14 |>Annunc. 4 >User defined annunci 4 CG I0T
51 |Dev.operative|Device operative CG 0
56|Initial start|Initial start o essor system C
60 |LED reset LED Reset f& C
95| Param.running|Parameters are i et CG 0
96|Param. Set A |Parameter set A%ds active CG 0
97 |Param. Set B |Parameter se i Shactive CG 0
98| Param. Set C |Parameter s active CG )
99| Param. Set D t s active CG o)
100 |Wrong SW-vers re-version C
101 |Wrong dev. ID e identification C
110 [Annunc. lost s lost (buffer overflow) C
111 |Annu. PC lost ons for PC lost C
115|Flt.Buff.Over unciation buffer overflow C
116|E/F Buff.Over r overflow E
120 |Oper.Ann.Inva nal annunciations invalid CG
121|Flt.Ann.Invad |Faultjannunciations invalid CG
122 |E/F.Prot Inv fault annunciations invalid CG
123 |Stat.Buff.:I tistic annunciation buffer invalid CG
124 |LED Buff .g&nv ED annunciation buffer invalid CG
129 |VDEW-Stat EW state invalid CG
135|Chs Err rror in check sum CG
136|Chs.A Exror Error in check sum for parameter set A |[CG
137|Chs.B Error in check sum for parameter set B |[CG
138 |Chs. r Error in check sum for parameter set C [CG
r Error in check sum for parameter set D [CG
4v Failure of internal 24 VDC power supply|CG oT
15V Failure of internal 15 VDC power supply|CG oT
5V Failure of internal 5 VDC power supply |CG oT
ov Failure of internal 0 VDC power supply |CG oT
I/0 Failure in I/0 module CG OT
151 |Failure I/0 1|Failure in I/0 module 1 CG OT
154.Failure RKA Failure in the RKA module CG
159|LSA disrupted|LSA (system interface) disrupted CG
161|I supervision|Measured value supervision of currents @)
62 |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
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FNo. |Abbreviation Meaning Op|Ft|E|IOT O
204 |Flt.Rec.viaBI|Fault recording initiated wvia bin.input|C
205|Flt.Rec.viaKB|Fault recording initiated wvia keyboard |C
206 |Flt.Rec.viaPC|Fault recording initiated via PC interf|C
244|D Time= Difference time of clock synchronism M
301 |Syst.F1lt Fault in the power system CG|C P
302 | Fault Fault event with consecutive number C
351|>CB Aux. L1 >Circuit breaker aux. contact: Phase L1 T

352(>CB Aux. L2 >Circuit breaker aux. contact: Phase L2
353(>CB Aux. L3 >Circuit breaker aux. contact: Phase L3
354 |>CB Aux.3p cl|>CB aux. contact:3poles closed (series) I0T
355(>CB Aux.lp cl|>CB aux. contact:1lpole closed(parallel)

356 |>Manual Close|>Manual close I0T
357|>CloseCmd.Blo|>Block all close commands from external I0T
381 (>1p Trip Perm|>External auto-reclose ready for 1lpol I0T
382|>0Only 1lpole >External AR programmed for 1lpole o I0T
383 |>RAR Release |>Release overreach zones RAR CG|CG I0T
501 [Device FltDet|General fault detection of device OoT
502 |Dev. Drop-off|General drop-off of device C

511 |Device Trip General trip of device oT
512 |Dev.Trip 1pLl|General 1lpole trip of device Ll oT
513 |Dev.Trip 1pL2|General 1lpole trip of device: e L2 oT
514 |Dev.Trip 1pL3|General 1lpole trip of de : ase L3 OoT
515(Dev.Trip 3p General 3pole trip of dev oT
521(IL1/In= Interrupted current: Ph& I/In) C
522(1IL2/In= Interrupted current: Ph@se (I/In) C
523(IL3/In= Interrupted current: Phase L3 (I/In) C

545 |T-Drop Time from fault dete n%to drop-off

546 |T-Trip Time from fault det to trip

561 |Manual Close |Circuit breaker a closed (pulse) |C oT
563 |CB Alarm Supp|CB alarm supprg oT
601|ILla[%]= Operational ement: ILla[%]= M

602 |IL2a[%]= Operational ment: IL2a[%]= M

603 |IL3al[%]= Operational m ement: IL3al[%]= M

604 |IEa [%]= Operational fmea ement: IEa[%]= M

614 |(IL1b[%]= Operational é; rement: IL1b[%]= M
615(IL2b[%]= Operatio ea@surement: IL2b[%]= M

616 |IL3b[%]= Operat@o 1 asurement: IL3b[%]= M

617|IEb [%]= Operati easurement: IEb[%]= M

651(ILla = Opera gﬁh& measurement: ILla= M

652 IL2a = Op nal measurement: IL2a= M

653 [IL3a = Ope iomal measurement: IL3a= M

654 IEa = o] a al measurement: IEa= M

664 (IL1lb = Operational measurement: ILlb= M

665(IL2b = ional measurement: IL2b= M

666(IL3b = rational measurement: IL3b= M

667|IEb = rational measurement: IEb= M

775|TT = me delay of transmission = M

776 | TTK= etting of time delay [ms] = M

777 | OVERR miw|UART-overrun errors per minute = M

778 | FRAMIN UART-framing errors per minute = M

779 | PARITY 1 n |UART-parity errors per minute = M

780 | FORMAT 1/min |UART-format errors per minute = M

781 CHECKS‘&/min UART-checksumme errors per minute = M

782 OCK 1/min UART-receive clock errors per minute = M

783 |Trans.Flt.1l/m|UART-errors per minute = M
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FNo. |Abbreviation Meaning Op|Ft|E @‘
P
790 |Trans.Flt.1/h|UART-errors per hour = M
80l|e/06trip = Temperature rise for warning and trip M N
802|©/0tripLl= Temperature rise for phase L1 M
803|©/0tripL2= Temperature rise for phase L2
804|©/0tripL3= Temperature rise for phase L3
1001 |TripNo Ll1= Number of trip commands: Phase L1
1002 |TripNo L2= Number of trip commands: Phase L2 M
1003 |TripNo L3= Number of trip commands: Phase L M
1004 (YIL1/In= Summated current tripped IL1/In M
1005 (yIL2/In= Summated current tripped IL2/In M
1006 (YIL3/In= Summated current tripped IL3/ M
1011 |AR 1lpole= Number of auto-reclose comm p RAR| M
1012 |AR 3pole= Number of auto-reclose co 3p RAR| M
1013 |DAR 3pol= Number of auto-reclose co 3p DAR| M
1156 |>CB Test >CB test start I0T
1174 |CB in Test Circuit breaker test CG OoT
1181 |CB Test Trip |Circuit breaker test 11 trip OoT
1182 |CB Test 1pLl |Circuit breaker test: pole L1 OoT
1183 |CB Test 1lpL2 |Circuit breaker H ip lpole L2 oT
1184 |CB Test 1pL3 |Circuit breaker : ip 1lpole 13 oT
1185|CB Test 3p Circuit breaker t: OoT
1511(0/L Prot. off|Thermal overlo o) . is switched off |CG OoT
1513|(0/L active Thermal overloa rotection is active CG OoT
1515(0/L Warn I Thermal over ot.: Current warning|CG OoT
1516|0/L Warn © Thermal ove rot.: Thermal warning|CG oT
1521|0/L Trip Thermal 1 protection trip CG OoT
2010 |>I>> block >Block tage of emerg. O/C protec. |CG I0T
2011 [>IE>> block >Bloc g. highset overc. (earth) CG I0T
2012 |>I>/IP block [>Bloc m overcurrent I>/Ip CG I0T
2013 |>IE>IEP block|>Bloc overcurrent IE>/Ip CG I0T
2021 |>Emer PH ON >Swi emerg. overcurrent prot. I0T
2022 |>Emer PH OFF |>Swi F emerg. overcurrent prot. I0T
2023 |>Emer E ON > ON emerg. earth fault prot. I0T
2024 |>Emer E OFF 4 [>Switgh OFF emerg. earth fault prot. IO0T
2053 |Emer. active ncy O/C protection is active CG oT
2054 |Emer. mode gency O/C protection is running CG oT
2055 |Emer.E/F mergency O/C for earth switched OFF CG oT
2056 |Emer.Ph.o ergency O/C for phases switched OFF CG oT
2061 |Emer.Ge merg. O/C prot.: General fault detect. oT
2062 |Emer. F L Emerg. O/C prot.: Fault detection L1 oT
2063 |Emer. Emerg. O/C prot.: Fault detection L2 oT
L3 |Emerg. O/C prot.: Fault detection L3 oT
E Emerg. O/C prot.: Earth fault detection oT
E Emerg. O/C earth fault detection only c
L1l |Emerg. O/C fault detection L1 only ¢
Flt L1E|Emerg. O/C fault detection L1E ¢
Flt L2 |Emerg. O/C fault detection L2 only ¢
Flt L2E|Emerg. O/C fault detection L2E ¢
2076 |Emer. Flt L12|Emerg. O/C fault detection L12 ¢
2077 /Emer.Flt L12E|Emerg. O/C fault detection LI12E ¢
2078 |Emer. Flt L3 |[Emerg. O/C fault detection L3 only C
079 |Emer. Flt L3E|Emerg. O/C fault detection L3E C
80 |Emer. Flt L13|Emerg. O/C fault detection L13 C
2081 |Emer.Flt L13E|Emerg. O/C fault detection L13E ¢
2082 |Emer. Flt L23|Emerg. O/C fault detection L23 ¢
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FNo. |Abbreviation Meaning Op|Ft|E|IOT O
2083 |Emer.Flt L23E|Emerg. O/C fault detection L23E C
2084 |Emer.Flt L123|Emerg. O/C fault detection L123 C
2085 |Emer.Flt 123E|Emerg. O/C fault detection L123E C
2091 |Emer. I>> Emerg. O/C phase fault detection I>> C oT
2092 |Emer. I>/Ip Emerg. O/C phase fault detection I>/Ip C oT °
2095 |Emer. IE>> Emerg. O/C earth fault detection IE>> C oT
2096 |Emer. IE>/IEp|Emerg. O/C earth fault det. IE>/IEp C OT
2121 |Emer. TI>> Emerg. O/C prot.: Time TI>> expired C T
2122 |Emer. TI>/Tp |[Emerg. O/C prot.: Time TI>/Tp expired T
2125 |Emer. TIE>> Emerg. O/C prot.: Time TIE>> expired oT
2126 |Emer. TIE>TEp|Emerg. O/C prot.: Time TIE>/TEp expired oT
2141 |Emer.Gen.Trip|Emerg. O/C protection: General Trip OoT
2142 |Emer.TriplpLl [Emerg. O/C protection: Trip lpole L1 oT
2143 |Emer.TriplpL2 [Emerg. O/C protection: Trip lpole L2 C oT
2144 |Emer.TriplpL3|Emerg. O/C protection: Trip lpole C oT
2145 |Emer.Trip 3p |[Emerg. O/C protection: Trip 3pole C oT
2701 |>AR on >AR: Switch on auto-reclose functi I0T
2702 |>AR off >AR: Switch off auto-reclose fu i IOT
2703 |>AR block >AR: Block auto-reclose functi CG I0T
2704 |>AR reset >AR: Reset auto-reclose fun n C I0T
2706 |>1p RAR block|>AR: Block lpole rapid auto- e CG I0T
2707 |>3p RAR block|>AR: Block 3pole rapid a ose CG I0T
2708 |>RAR block >AR: Block rapid auto-rec CG I0T
2709 |>DAR block >AR: Block delayed auto% cG 10T
2711 |>Start AR >AR: External start foxf{in al AR C I0T
2712 |>Trip L1 AR >AR: Ext. Trip L1 for ingernal AR C IOT
2713 |>Trip L2 AR >AR: Ext. Trip L2 fo ternal AR C IOT
2714 |>Trip L3 AR >AR: Ext. Trip L3 f rnal AR C IOT
2715 |>Trip 1lp AR >AR: Ext. 1lpole internal AR C IOT
2716 |>Trip 3p AR >AR: Ext. 3pol for internal AR C IOT
2721 |>DAR aft. RAR|>AR: Delayed y after rapid AR CG IOT
2730 |>CB ready >AR: Circuit a ready for reclose IOT
2781 |AR off AR: Auto-rec &s switched off CG oT
2782 |AR on AR: Auto-redlo 1s switched on OoT
2783 |AR inoperativ|AR: Auto-re is blocked CG OT
2784 |AR not ready [AR: Auto- is not ready oT
2785|AR block.dyn. [AR: Auto-xeclpse is dynamically blocked C oT
2787|CB not ready [AR: Ci 1 eaker not ready oT
2788 |AR T-CB Exp. [AR: CB s rvision time expired oT
2801 |AR in prog. AR -reclose in progress C oT
2811 |RAR only AR& apid auto-reclosing allowed oT
2812 |RAR T-act.run|AREF7A on time for RAR is running oT
2813 |RAR T-1p run. |[AR: 1ljpole dead time for RAR is running oT
2814 T-3p run e pole dead time for RAR is running oT
1 pole rapid auto-reclose program oT
3 pole rapid auto-reclose program oT
Zone extension for rapid reclosing oT
Evolving fault recognition oT
Only delayed auto-reclosing allowed oT
Action time for DAR is running oT
3 pole dead time 1 for DAR running oT
3 pole dead time 2 for DAR running oT
3 pole dead time 3 for DAR running oT
Zone extension for delayed reclose oT
Close command from auto-reclose C oT
Close command after 1lpole RAR cycle oT
Close command after 3pole RAR cycle oT
Close command after 3pole DAR cycle oT
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FNo. |Abbreviation Meaning Op|Ft|E|IOT
2861 |AR T-Recl.run|AR: Reclaim time is running
2862 |AR successful [AR: Auto-reclose cycle successful T
2863 |Definit.Trip |AR: Definitive trip oT
2864 |1lp Trip Perm. [AR: 1 pole trip allowed by internal AR oT
2871 |AR Trip 3p AR: Trip during lpole AR cycle C. oT
3051 |>CCP ON >Switch ON current comparison protect. I0T
3052 |>CCP OFF >Switch OFF current comparison protec I0T
3053 |>CCP block. >Block current comparison protecti I0T
3059 |>CCP test >Test current comparison protection I0T
3066 |CCP off current comparison protec.switche CG oT
3067 |CCP Block. current comparison protection bl CG oT
3068 |CCP active Current comparison protection i e|CG oT
3071 |Itr.send off |Intertrip send signal switched o CG oT
3072 |Itr.rec. off |Intertrip reception switched CG oT
3073|I.Trip Send Intertrip send signal C oT
3074 |I.Trip Rec. Intertrip signal received C oT
3075|CCP Test Current comparison protecti in test CG oT
3076 |CCP.Gen.F1lt Fault detection of curr ompar.prot C oT
3077 |CCP.Fault L1 |Fault detection phasge L CP C oT
3078 |CCP.Fault L2 |Fault detection phas CCP C oT
3079|CCP.Fault L3 |Fault detection phase f CcCp C oT
3080 |Flt.I.Trip Fault detection i trip circuit C OoT
3084 |CCP.GEN.TRIP |General trip si urrent comp.pr C OoT
3085 |CCP.Trip L1 Trip L1 (l—pole?&iﬁ\vu rent comp.prot. C oT
3086 |CCP.Trip L2 Trip L2 (l-pol o rrent comp.prot. C oT
3087 |CCP.Trip L3 Trip L3 (l-pole f current comp.prot. C oT
3088 |CCP.Trip L123|Trip 3-pole urrent comparison prot. C oT
3090 |Com.FltRec Commissioning Mt record release C OoT
3306 |>Trans.Trip >Transf ip,signal input CG IOT
3311 |TransTrip off|Trans. transmitter is switched off|CG OT
3316 |TrTrip Send Transfe ip transmission signal C oT
3321 |T.TripRec.off|Switc F Receiving a transfer trip CG oT
3322 |T.Trip active|Trans p function is active CG OT
3323 |T.Trip rec. Rec transfer trip C OoT
3324 |Transfer Trip|Tri and by transfer trip C oT
3391 |>DATA block B ansmission of data CG I0T
3401 |TT.Corr.off 4 [Teansmission time correction off CG OT
3402 |TT.corrected ission time correction okay C oT
3403 |TT Dev.>0.5 smission time deviation > 0.5 ms CG oT
3404 |TT block CP blocked by time deviation > 1 ms CG oT
Data Faul ception of faulty data CG oT
otal reception failure CG oT
Wrong firmware version installed CG oT
Wrong device identification no. CG oT
Transmission time measurm. in progress oT
Angle measurement in progress oT
>User defined message 1 to remote end IO0T
>User defined message 2 to remote end IO0T
>User defined message 3 to remote end IO0T
>User defined message 4 to remote end IOT
User defined remote message 1 received [CG OoT
3432 |Trans.Annu.2 |User defined remote message 2 received [CG OoT
3433/ Trans.Annu.3 |User defined remote message 3 received [CG OoT
3434 |Trans.Annu.4 |User defined remote message 4 received [CG OoT
4506 |>Ext Trip >External trip CG IO0T
11|Ext off External trip is switched off CG oT
4513 |Ext active External trip is active CG oT
4517 |Ext Gen. Trip|External trip: General trip c oT
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Reference Table for Functional Parameters 7SD512

1000 PARAMETERS

C)O

1100 POWERSYSTEM DATA

1101 CT STARPNT Current transformer polarity
TOWARDS LINE [

fa—

Towards line %
TOWARDS BUSBAR [ ] Towards busbar \
E r

1105 IN-CT loc. Nominal current of local current t
min. 10 A
max. 50000 _—
1112 Ie/Iph Matching factor Ie/Iph for e rent
min. 0.000
max. 20.000 E—
1134 T TRIP Minimum trip command
min. 0.01 s
max. 32.00 e

1135 T-CLOSE Maximum close comma uration
min. 0.01 s
max. 32.00 e

mer

1155 IN-CT rem. Nominal curre &r current transformer
min. 10 A
max. 50000 — Q

1500 CURRENT COMPARISION PROT

1501 CCP FUNCT. State rrent comparison function

ON [ 1 on
OFF [ ] eof
>\

1503 I>ST-STATE y-state trip threshold

min. 0.50 In
max. 4.00

1504 I>DYN Dynamic trip threshold
min. 0.20 I/In
max. 1.00

1505 I>DYN C \Z Dynamic trip threshold during switch-on
min. O, I/In
max. 4460 E—

1508 I>ALLOW Threshold which allows trip-command

min. 0.10 I/In
max. 4.qp E—
1510 MEAS.REPET State of the measurement repetition
[ 1 off
[ ] on
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1511 TRIP DELAY Additional time delay for trip signal
min. 0.00 s
max. 0.10 _—

1521 MAN.CLOSE Action w. manual close of the circuit @er
UNDELAYED [ ] Undelayed
DELAYED [ ] Tdel. KDO

1522 AR STAGE Trip reaction of CCP before auto—reclggure
UNDELAYED [ ] Undelayed
DELAYED [ ] Tdel. KDO

1531 TRIP SEND State of transmitting the '.-!~yip signal
OFF [ ] off
ON [ ] on

1532 TRIP REC Reaction if intertrip Sdgn is received
OFF [ ] off
ANNUNCIATION [ ] Annunciation
TRIP [ ] Trip

1600 DATA TRANSMISSION

1601 AUTO TTIME State of atic transmit time correction
OFF [ 1 off
ON [ ] on “Eh

1602 OPER.BAUDR Opera i erface baud rate (f.e. to PC/PG)
19200 BAUD [ ] 1920
14400 BAUD [ ]

1603 TDELAY b-a

min.
max.

1605 T-DATAFAIL

0.0
40.0

Q~w-.al transmission time station a <-> b
s

me delay for failure of transmission

min. 1.0
max. 60.0 S
1606 DEVICE 1ID -- Device-Identification number
min. O
max. 63 _—
2100 EXTE RIP FUNCTION

<@

State of external trip function
[ ] on
[ 1 off

2102 T LAY Time delay of external trip function
min. 0.00 S
prax. 60.00 E—
103 T-RESET Reset delay after trip has been initiated
min. 0.00 s
max. 60.00 E—
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2200 TRANSFER TRIP
2201 TRIP SEND State of transfer trip send function O
ON [ ] on
OFF [ 1 off
2202 T-SEND-DEL Send signal delay for transfer trip
min. 0.00 S P
max. 60.00 E—
2203 T-SEND-PRO Send signal prolongation for transf @
min. 0.00 S
max. 60.00 E—
2204 TRANS REC. Receiving the transfer-trip
OFF [ 1 off
ON [ ] on
2205 T-REC-PROL Prolong.-time for receiving t sfer-trip
min. 0.10 S
max. 60.00 _—
2600 EMERGENCY OVERCURRENT PROT

2601

2602

2603

2611

2612

2613

2614

2615

EMER.O/C P
ON

OFF

I>>

min. 0.10
max. 15.00
T-I>>

min. 0.00
max. 32.00/e

CHARACT.PH

DEFINITE TIME
NORMAL INVERSE
VERY INVERSE
EXTREMELY INVERS

I>

min. 0.10

max. 15.00

T-I>

min. O

max. 3

Ip

min. 0.10

max. 4.00

T-dp ¢

i 0.50

32.00

phase

[ 1 off

Highset phase rrent threshold I>>
I/In
t\ I>> TI>>

se overcurrent characteristic
time

Emergency overcurrent
[ 1 on \

[ 1@
[ ]
[ ] inverse

e
&kremely inverse

ase overcurrent threshold I>
I/In

@ Delay time for I> TI>
s

Overcurrent threshold
I/In

(inverse time IDMT) Ip

Time multiplier for Ip (inverse time IDMT) Tp

S
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2616 MEAS. FORM Phase current measurement format
WITHOUT HARMON. [ ] Without harmonics
WITH HARMONICS [ ] With harmonics
2621 MAN.CLOSE Phase overcurrent stage effect.: Manua@se
I>> UNDELAYED [ 1] I>> undelayed
I>/Ip UNDELAYED [ 1] I>/Ip undelayed
INEFFECTIVE [ 1] Ineffective Pu
2623 RAR ZONE Phase overcurrent stage effectgs: to reclose
I>> WITH AR [ ] I>> only with AR
I>> ALWAYS [ ] I>> always \
2631 EMER.O/C E Emergency overcurrent prot.: th
ON [ ] on
OFF [ 1 off J
2632 IE>> Highset earth overcu n reshold (DT) IE>>
min. 0.10 I/In
max. 10.00 _—
2633 T-IE>> Delay time fog I E>>
min. 0.00 ]
max. 32.00/ —
2641 CHARACT. E Emergenc vercurrent characteristic
DEFINITE TIME [ ] Definite e
NORMAL INVERSE [ ] Normal i e
VERY INVERSE [ ] Very inv e
EXTREMELY INVERS [ ] Extre verse
20642 1E> current threshold IE>
min. 0.10
max. 4.00
2643 T-IE> ‘\ay time for IE> TIE>
min. 0.00
max. 32.00/«
2644 IEp /'S O Earth o/c pick-up (inverse time IDMT) IEp
min. 0.10 I/In
max. 4.00 “‘~
2645 T-IEp \ Time multiplier for IEp (inv. time IDMT) TEp
min. O. S
max. 32:00 e
2646 MEAS Earth current measurement format
W RMON . [ ] Without harmonics
I ONICS [ ] With harmonics
26 N.QLOSE Earth overcurrent stage effect: Manual close
>>" UNDELAYED [ ] IE>> undelayed
IES/IEp UNDELAY. [ ] IE>/IEp undelayed
INEFFECTIVE [ ] Ineffective
4

2653 RAR ZONE

IE>> WITH RAR
IE>> ALWAYS

Earth overcurrent stage effect: Auto reclose
Ie>> with RAR
Ie>> always
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2700 THERMAL OVERLOAD PROT.

2701 THERMAL OL State of thermal overload protection O
ON [ ] on
OFF [ ] off

2702 K-FACTOR K-factor for thermal overload protection
min. 0.10

max. 4.00 E—

L 4
2703 T-CONSTANT Time constant for thermal overload o@n
min. 1.0 min
max. 999.9 _—
2704 © WARN Thermal warning stage
i 50 %

min. %
max. 100 _—
2705 I WARN Current warning stage
min. 0.10 I/In
max. 4.00 _—
2706 O/L CALCUL Calculation method fo e stages
® MAX [ 1] Theta max
® MEAN [ 1] Theta mean
® FROM IMAX [ 1] Theta from Imax

2900 MEAS.VALUE SUPERVISION

2903 SYM.Ithres Symmetry h for current monitoring
min. 0.10 I/In
max. 1.00 _—

2904 SYM.Fact.I Symmet \tor for current monitoring
min. 0.10
max. 0.95 —_—

2905 SUM.Ithres gummatien threshold for current monitoring

min. 0.10
max. 2.00 —&
2906 SUM.Fact.I % or for current summation monitoring
min. 0.00
max. 0.95
3400 AUTOREC \ ION

3401 AR FUN Auto-reclose function
ON [ 1 on
OFF [ 1 off
3403 MC BLOCK' Auto-reclose block with manual close
Y [ ] yes
O [ 1 no
340 ECLAIM Reclaim time after successful AR
min. 0.50 s
ax. 320.00 _—
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3406 T-LOCK

min.
max.

0.50

320.00/e E—

3407 T-BLOCK MC

3412

3413

3415

3422

3424

3425

3426

min.
max.

CB?
YES
NO

CB?
CB?
CB?
CB?

0.50

320.00 —_—

1.TRIP

CLOSE

NEVER

WITH EACH AR
WITH 2nd AR

T-CB-SUPV

min.
max.

RAR

0.10

320.00 —_—

PROG.

THREE-POLE
SINGLE-POLE
SINGLE/THREE-POL

RAR
min.
max.

RAR
min.
max.

RAR
min.
max.

T-ACT.
0.01

320.00 —_—

T-3POL
0.01
320.00

T-1POL
0.01
320.00

3429 EV.F.BLOCK

3430 T-DISCRIM

3431 AR T

NEVER
>T-DISCR.

ALWAYS S Q)
K\[

min.
max.

Y
D

0.
32.00

7
34 R 0G.
FTER RAR
WITHOUT RAR

NO DAR

3443‘DAR No.1PH

min.
max.

0
9

Lock-out time after unsuccessful AR O
s

Blocking duration with manual close 0

s

CB ready interrogation at 1lst trip coﬂﬁand

yes
no
CB ready interrogation bef q~~!‘plosing

CB? never

CB? with each AR

CB? with 2nd AR Q
Circuit breaker supemwis time
o@gram

se action time

Three-pole
Single-pole
Single/th

Rapid aut&
s “;..

RAR ~.$ dead time

xzpole dead time

——

]

—

[ER I —

locking with evolving faults
Always
Never

>T-discrimination

Discrimination time for evolving faults
s

3p trip when AR is blocked during lp dead time
yes
no

Delayed auto-reclose program
DAR only after RAR

DAR without RAR

No DAR

Number of DAR shots after 1 pole initiation
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3444 DAR No.3PH Number of DAR shots after 3 pole initiation
min. O
max. 9 e
3445 DAR T-ACT. Delayed auto-reclose action time O
min. 0.01 s
max. 320.00 _—
3446 DAR T3POL1 DAR 3pole dead time for 1lst shot ¢
min. 0.01 s
max. 1800.00 _—
3447 DAR T3POL2 DAR 3pole dead time for 2nd shot ‘--§
min. 0.01 s
max. 1800.00 —

3448

DAR
min

1800.00 —_—

T3POL3 DAR 3pole dead time for 3rd and@er shots
. 0.01 s

max.
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Tests and Commissioning Aids 7SD512

O

4000 TESTS Q
4100 COMMISSION TESTS P

4101 TRANSM.TIME Transm. time from local statio far station
4111 ANLGE L1-2 Phase angle between phase L\%cal)

4112 ANGLE L2-3 Phase angle between phase @ (local)

4113 ANGLE L3-1 Phase angle between phase 1 (local)

4121 ANGLE L1-1 Phase angle between S 1-L1 (local<->far)
4122 ANGLE L2-2 Phase angle between@ L2-L2 (local<->far)
4123 ANGLE L3-3 Phase angle begtw ase L3-L3 (local<->far)
4131 TEST-F.REC. Test fault-rec ith Iph>Idyn

4300 CB TEST TRIP-CLOSE CYCLE g

4301 CB TEST Circuj ker test with AR lpole L1

4302 CB TEST i eaker test with AR 1lpole L2

4303 CB TEST Qit breaker test with AR lpole L3

4304 CB TEST Q~E§‘.cuit breaker test with AR 3pole

4305 CB TEST rcuit breaker test with AR sequence L1-L2-L3
4400 CB TEST LIV(N

4401 CB TRIP \ Circuit breaker trip test 1lpole L1

4402 CB TRIP Circuit breaker trip test 1lpole L2

4403 CB T Circuit breaker trip test 1lpole L3

4404 4CB Circuit breaker trip test 3pole

4900 T FAULT RECORDING

490 1.FAULT REC.

Initiation of fault recording
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Annunciations,

Measured Values etc.

75D512

5000

ANNUNCIATIONS

5100

OPERATIONAL ANNUNCIATIONS

5200

LAST FAULT

5300

2nd TO LAST FAULT

5400

3rd TO LAST FAULT

5600

CB OPERAT STATISTICS

5601 AR 1lpole= Number of auto-regl : 1p RAR
5602 AR 3pole= Number of auto-re e : 3p RAR
5603 DAR 3pol= Number of auto-r o commands: 3p DAR
5604 TripNo Ll= Number of trip co nds: Phase Ll

5605 TripNo L2= Number of trip ds: Phase L2

5606 TripNo L3= Number of tri nds: Phase L3

5607 »IL1l/In= Summated n ipped IL1/In

5608 »IL2/In= Summated, nt tripped IL2/In

5609 »IL3/In= Summat ent tripped IL3/In

5700 OPERATIONAL MEASURED VALUE

5701 ILla = @p@nal measurement: ILla=

5702 IL2a = onal measurement: IL2a=

5703 IL3a = perational measurement: IL3a=

5704 IEa = erational measurement: IEa=

5710 ILla[%]= % ational measurement: ILla[%]=

5711 IL2a[%]= erational measurement: IL2a[%]=

5712 IL3al[%]= perational measurement: IL3a[%]=

5713 IEa [%]= Operational measurement: IEa[%]=

5720 TT = Time delay of transmission =

5800 OPERAT SURED VALUES

o° o°

[ -1

L 4

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational

measurement:
measurement:
measurement:
measurement:
measurement:
measurement:
measurement:
measurement:

ILlb=
IL2b=
IL3b=
IEb=

IL1b|[
IL2b|[
IL3b|[
IEb[%

— o o o°

|| — e
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5900 OVERLOAD MEASURED VALUES
5901 ©/0tripLl= Temperature rise for phase L1 O
5902 ©/0triplL2= Temperature rise for phase L2
5903 ©®/0tripL3= Temperature rise for phase L3
5904 ©/0trip = Temperature rise for warning and trip
L 4
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Reference Table for Configuration Parameters 7SD512 O

6000 MARSHALLING < ’

6100 MARSHALLING BINARY INPUTS

6101 BINARY INPUT 1 Binary input 1

6102 BINARY INPUT 2 Binary input 2

=
P
Q

6103 BINARY INPUT 3 Binary input 3 \

6104 BINARY INPUT 4 Binary An 4

6105 BINARY INPUT 5

6106 BINARY INPU @

Binary input 6
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6107

6108

6109

6110

BINARY INPUT 7

BINARY INPUT 8

BINARY INPUT 9

BINARY INPUT 10

Binary input 7 O

O

Binary input 8

Binary input 9

O

Binary in

MARSHALLING SIGNAL

K

6200 xz
6201 SIGNAL RELAY 1 @ al relay 1

L 4

6202 SIGNAL Signal relay 2

6203 GNAL RELAY 3 Signal relay 3

C53000-G1100—-C105
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6204 SIGNAL RELAY 4 Signal relay 4 O

6205 SIGNAL RELAY 5 Signal
6206 SIGNAL RELAY 6 Signal
6207 SIGNAL RELAY 7 Signal
6208 SIGNAL RELAY 8 Signal
6209 SIGNAL RELAY 9 ’\ elay 9

6210 SIGNAL RE @ Signal relay 10

=
$
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6211 SIGNAL RELAY 11 Signal relay 11 O

6300 MARSHALLING LED INDICATORS %
6301 LED 1 LED 1 \

6302 LED 2 LED 2 @

6303 LED 3 LED 3

6304 LED 4 @ 4

6305 LED 5 LED 5

630 D LED 6
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6307

6308

6309

6310

6311

6312

6313

LED 7 LED 7 O
LED 8 LED 8 *
\@
LED 9 LED 9 \‘ E
LED 10 LED 10
\;
%\
LED 11 LED 11
L 4

LED 13 @ LED

=
$
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6314 LED 14 LED 14 O

6400 MARSHALLING COMMAND RELAYS \%

6401 TRIP RELAY 1 Trip relay 1

6402 TRIP RELAY 2 Trip relay 2 @

6403 TRIP RELAY 3 Trip rel

6404 TRIP RELAY 4 @1 relay 4

L 4

7

6405 TRIP RE 5 Trip relay 5

7000 OP. SYSTEM CONFIGURATION
L 4
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7100 INTEGRATED OPERATION
7101 LANGUAGE Language O
DEUTSCH [ ] deutsch
ENGLISH [ ] english
ESPANOL [ ] espanol
US-ENGLISH [ ] us-english
7102 DATE FORMAT Date format

DD.MM.YYYY [ 1 dd.mm.yyyy

L
MM/DD/YYYY [ ] mm/dd/yyyy %
7105 OPER. 1st L Operational message for 1lst display‘isggy

7106 OPER. 2nd L Operational message for 2nd di ay)Yine

7107 FAULT 1st L Fault message for 1lst dis

ne

7108 FAULT 2nd L Fault message for

7110 FAULT INDIC Fault indication: D and LCD
WITH FAULT DETEC [ ] With fault det i O
WITH TRIP COMM. [ 1] With trip Cco

7200 PC/SYSTEM INTERFACES \2
7201 DEVICE ADD. Devic ess
min. 1
max. 254 _
L
7202 FEEDER ADD. address
min. 1
max. 254 4&0
7203 SUBST. ADD station address
min. 1
max. 254

7208 FUNCT. TYE\@ Function type in accordance with VDEW/ZVEI

min. 1
max. 2 _—
7209 DEVICE Device type
min. 1
max. 254 _—
7211 P INTEﬁ%. Data format for PC-interface
I I V3 [ ] DIGSI V3
[ 1 ASCII
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7215 PC BAUDRATE

9600 BAUD
19200 BAUD
1200 BAUD
2400 BAUD
4800 BAUD

7216 PC PARITY

DIGSI V3
NO 2 STOP
NO 1 STOP

7221 SYS INTERF.

VDEW COMPATIBLE
VDEW EXTENDED
DIGSI V3

LSA

7222 SYS MEASUR.

VDEW COMPATIBLE
VDEW EXTENDED

7225 SYS BAUDR.

9600 BAUD
19200 BAUD
1200 BAUD
2400 BAUD
4800 BAUD

7226 SYS PARITY

VDEW/DIGSIV3/LSA
NO 2 STOP
NO 1 STOP

7235 SYS PARAMET

NO
YES

N4

7400 FAULT RECORD

7402 INITIATI {\
STORAGE B .

STORAGE
START WITH IP

7403 SCOP

L VENT
A POW.SYS

0.30
5.00
7411.T—PRE
min. 0.05
max. 0.50
412 T-POST
min. 0.05
max. 0.50

— e — e e

L R R W W |

[

[y S S

]

]
]
]

]
]

Transmission baud rate for PC-interface
9600 Baud
19200 Baud
1200 Baud
2400 Baud
4800 Baud

C)O

Parity and stop-bits for PC—interface.
DIGSI V3
no parity,2 stopbits

No parity,1l stopbit %
Data format for system-int
VDEW compatible

estem—interface

VDEW extended
DIGSI V3
e for system-interface

LSA

Measurement format
VDEW compatible
VDEW extended

Transmission

9600 Baud
19200 Bau

1200 Bau
2400 Bau
4800 BaL\
Parit d“stop-bits for system-interface
VDEW/ V3/LSA
,\ a ;2 stopbits

parity,l stopbit

meterizing via system-interface

Initiation of data storage
Storage by fault det
Storage by trip

start with trip

of stored data
event
in power syst.

Scope
Fault
Fault

Maximum time period of a fault recording

S

Pre-trigger time for fault recording
s

Post-fault time for fault recording
s

C53000-G1100—-C105
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7431 T-BINARY IN Storage time by initiation via binary input
min. 0.10 s
max. 5.00/« —_—
7432 T-KEYBOARD Storage time by initiation via keyboard 0
min. 0.10 s
max. 5.00 _—
7490 SYS LENGTH Length of fault record (former LSA) ¢
660 VALUES FIX [ 1] 660 values fix
<=3000 VAL. VAR [ ] <=3000 val. var
7800 SCOPE OF FUNCTIONS
7815 CCP FUNCT. Current comparison protection 0
EXIST [ ] Existant
NON-EXIST [ ] Non-existant Q
7821 EXT. TRIP External trip function
NON-EXIST [ ] Non-existant
EXIST [ ] Existant
7822 TRANSF.TRIP Transfer trip
NON-EXIST [ ] Non-existant
EXIST [ ] Existant \
7826 EMERG. O/C Emergency overcu&: protection
NON-EXIST [ ] Non-existant
EXIST [ ] Existant
7827 THERMAL OL Thermal g oad protection
NON-EXIST [ ] Non-exist
EXIST [ 1] Existan
7834 INTERNAL AR Inter o-reclose function
NON-EXIST [ ] Non-exi t
EXIST [ 1 Exi
7885 PARAM. C/O er change-over
NON-EXIST [ ] o istant
EXIST \istant
7899 FREQUENCY ed system frequency
fN 50 Hz [ 1DEN 50 Hz
fN 60 Hz fN 60 Hz
7900 DEVICE N TION
7902 AR w/ C Auto-reclose with current comparison prot.
YES [ 1 yes
NO [ 1 no
7903 ARgw/ O/% Auto-reclose with emerg.overcurrent prot.
(0] [ 1 no
[ ] yes
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7910 CB TEST BI CB test via binary input program
THREE-POLE TRIP [ ] Three-pole trip
TRIP-CLOSE 3POLE [ ] Trip-close 3pole
SEQU. L1-L2-L3 [ ] Sequence L1-L2-L3 s !
7916 TEL. FORMAT Message format of the prot. data inter
CRC16 CHECK [ 1] CRC16 check
V2 COMPATIBLE [ ] V2 compatible PS
MODEM 8,N, 1 [ ] Modem 8,N,1
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Operational Device Control Facilities 7SD512 O

8000 DEVICE CONTROL ( ,

8100 SETTING REAL TIME CLOCK

L 4

8101 DATE / TIME Actual date and time %
8102 DATE Setting new date \
8103 TIME Setting new time @
8104 DIFF. TIME Setting difference time
8200 RESET
8201 RESET Reset of LED memories
8202 RESET Reset of operational anhuneiation buffer
8203 RESET Reset of fault annunci n buffer
8204 RESET Reset of CB oper &ounters
8205 RESET Reset of the t interrupted currents
8300 SYS-VDEW ANNUNC.-MEAS.VAL &
8301 SYS TEST Testin XS stem-interface

OFF [ 1 off

ON [ 1 on

8500 PARAMETER CHANGE—OVE&U\
8501 ACTIV PARAM N

al active parameter set

8503 ACTIVATING ctivation of parameter set
SET A Set a
SET B ] Set b
SET C ] Set c
SET D ] Set d
SET B N 4IN ] Set via binary input
SET B ] Set by lsa control

[
Y [
Y CONTR [
8510 COPY Copy original parameter set to set A

8511 COPY P Copy original parameter set to set B
Copy original parameter set to set C
Copy original parameter set to set D

Copy parameter set A to set B
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8515 COPY Copy parameter set A to set C

8516 COPY Copy parameter set A to set D O
8517 COPY Copy parameter set B to set A 0
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 se %

8521 COPY Copy parameter set C to se\

8522 COPY Copy parameter set C to e®

8523 COPY Copy parameter set D t e

8524 COPY Copy parameter set toWset B

8525 COPY Copy parameter set C

9200 DATA TRANS FAULT STATISTIC

9201 Trans.Flt.1/h UART-erro P hour =
9211 Trans.Flt.1l/m UART-er s minute =

L 4

>
N
&

N
o>
&

L 4
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Corrections/Suggestions

To
SIEMENS AKTIENGESELLSCHAFT
Dept. EV S SUP 21

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-C105-4
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Substantial alterations against previous issue:

Data corrected in Section 3.2 (optical fibre connections)

L 4
Copying of this document and giving it to others and the use
or communication of the contents thereof, are forbidden with-
out express authority. Offenders are liable to the payment of
damages. All rights are reserved in the event of the grant of
ject to technical alteration a patent or the registration of a utility model or design.
emens Aktiengesellschaft Order No. C53000-G1176—-C105-4

Available from: LZF Furth—Bislohe
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