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SIEMENS

€

Conformity

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

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

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

The device is designed in accordance with the international standards of IEC 60255 and the German stan-
dards DIN 57435 part 303 (corresponding to VDE 0435 part 303).
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This instruction manual does not purport to cover all
details in equipment, nor to provide for every possi-
ble contingency to be met in connection with instal-
lation, operation or maintenance.

Should further information be desired or should par-
ticular problems arise which are not covered suffi-
ciently for the 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 circuit breaker failure protection relay
7SV512 provides rapid back-up fault clearance in-
struction to the associated circuit breakers in case
the circuit breaker nearest to the fault fails to re-
spond.

It is suitable for power systems of all voltage ranges.
The initiation signal can be derived from any protec-
tion or supervision equipment or, in case of manual
opening, from the discrepancy control switch of the
breaker. Information from the circuit breaker auxilia-
ry contact(s) is required for the breaker failure pro-
tection to function during faults which produce little
or no current flow (e.g. Buchholz protection).

The breaker failure protection can operate single-
stage or two-stage. When used as single-stage pro-
tection, the bus trip command is given to the adja-
cent circuit breakers if the protected feeder breaker
fails. When used as two-stage protection, the first
stage can be used to repeat the trip command to the
relevant breaker, normally on different trip coils, if the
initial trip command from the feeder protection is not
executed. The second stage will resultin abus trip to
the adjacent breakers, if the command of the first
stage is not successful.

The bus trip command from the breaker failure pro-
tection can be routed to all circuit breakers linked to
the same bus-bar (section) as the breaker that
failed. It can also be transmitted to the remote end
by means of a suitable communication link (e.g.
PLC, radio wave, or optical fibre). The distribution
logic which is necessary in case of multiple bus-bar
sections is not part of 7SV512 relay.

The current level is monitored in each of the three
phases against a set threshold. In addition, the re-
sidual earth current is monitored or — if this is not
available — the negative sequence component of
the phase currents derived by symmetrical compo-
nent analysis. This ensures high security against
malfunction by use of a 2-out-of-4 check of the cur-
rent detectors.

Phase segregated current monitoring enables reli-
able breaker failure detection even during single-
pole auto-reclose cycles provided the phase segre-
gated trip signals of the feeder protection are con-
nected to 7SV512. If two-stage breaker failure pro-
tection is used in conjunction with single-pole trip-
ping by the feeder protection, the first stage trip may

be performed single-pole or three-pole, as selected
by the user. Different delay times can be set for
single-phase faults and multi-phase faults.

If the protected circuit breaker is not operative (e.g.
air pressure failure), instantaneous bus trip of the
adjacent circuit breakers can be achieved following
a feeder protection trip provided the relay is in-
formed by an external breaker monitor.

An end fault protection function is integrated in the
7SV512 relay. An end fault is a short-circuit located
between the circuit breaker and the current trans-
former set of the feeder. For this fault current flow is
detected although the auxiliary contacts of the
breaker indicate open breaker pole(s). A command
signal is generated which can be transmitted to the
remote end breaker.

A circuit breaker pole discrepancy supervision is in-
tegrated in the 7SV512. It prevents that only one or
two poles of the breaker are open continuously. A
three-pole trip is initiated when pole discrepancy is
detected for a set time.

Special measures are taken to prevent malfunction
of the relay. Besides the mentioned 2-out-of-4 check
of the current detection elements the trip signals of
the feeder protection must be connected in redun-
dant manner so that they can be checked for plausi-
bility. An additional hard-ware monitor ensures mul-
ti-channel control of the trip relays. Continuous mon-
itoring of the measured values permits rapid annun-
ciation of any fault in the measuring transformer cir-
cuits. Continuous plausibility monitoring of the inter-
nal measured value processing circuits and moni-
toring of the auxiliary voltages to ensure that they re-
main within tolerance are obviously inherent fea-
tures.

Throughout a fault in the network the magnitudes of
the instantaneous values are stored for a period of
max. 3 seconds (0.66 seconds at 50 Hz for trans-
mission to a central computer station) and are avail-
able for subsequent fault analysis.

Serial interfaces allow comprehensive communica-
tion with other digital control and storage devices.
For data transmission a standardized protocol in ac-
cordance with DIN 19244 is used. The device can
therefore be incorporated in Localized Substation
Automation networks (LSA).
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1.2 Features

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

— Instantaneous trip possible in case of defective
circuit breaker;

— Complete digital measured value processing and — Transmission of trip command to the remote end

control from data acquisition and digitizing of the
measured values up to the trip decisions for the
circuit breakers;

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

Highly sensitive current detection;

Independent current detectors for monitoring of
current flow through each individual circuit break-
er pole;

2-out-of-4 check of the current detectors;

Short reset time, negligible overshoot time;

Independent delay times for each circuit breaker
pole;

Single-stage or two-stage delay;

Can be controlled from circuit breaker auxiliary
contacts; if single-pole control is used, the individ-
ual auxiliary contacts of each pole, or series and
parallel connection of the auxiliary contacts can
be connected;

Can be initiated by single-pole or three-pole trip
commands;

Can be initiated by different protection relays,
even single-pole or three-pole or both;

possible;
Integrated end fault protection for intertrip;

Integrated circuit breaker pole discrepancy su-
petrvision;

Calculation of operational measured values 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;

Communication with central control and storage
devices via serial interfaces is possible by means
of optical fibre;

Annunciation storage of the last three network
faults, with optional real time clock;

Data storage and transmission for fault records
giving

rapid fault analysis,

detailed fault records;

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

Continuous self-monitoring right from the d.c. cir-
cuits, through the current and voltage transformer
inputs to the tripping relays, thus achieving maxi-
mum availability and a more corrective than pre-
ventive maintenance strategy.
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2

Design

2.1 Arrangements

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

7SV512x--%xBxxx- in housing 7XP2030—-1 for
panel surface mounting

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

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

All external signals are connected by means of 60
screwed terminals which are arranged over cut-
outs on the top and bottom covers. The terminals
are numbered consecutively from left to right at
the bottom and top.

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

For the optional interface to a central control and
storage unit, an additional coupling facility has
been provided. For the optical fibre interface
(model 7SV512% —xxkxkx—*C), two F—SMA con-
nectors are provided.

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

— 7SV512x—-%xCxxx— in housing 7XP2030-2 for

panel flush mounting or cubicle installation

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

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

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

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

For the optional interface to optical fibres
(7SV51 2k —xkkak—%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 to
Figure 2.1.

Degree of protection for the housing is IP51, for
the terminals IP21. For dimensions please refer to
Figure 2.3.
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Figure 2.1 Connection plugs (rear view) — housing for flush mounting — example
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2.2 Dimensions

Figures 2.2 and 2.3 show the dimensions of the various types of housing available.

7SV512 Housing for panel surface mounting 7XP2030— 1

159 260

7.5 27 290.

280
OO0
344
¢
40
FEE ‘
266

D0O-
9O
|

39 @

Interface for optical
fibre below Reset and

paging buttons

A
RN
o =
g

9 1o}
%
S | o
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|

fi

144 71

Earthing terminal 16 /\/\/

"

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

Max. 60 terminals for cross-section max. 7 mm?2

Dimensions in mm

Figure 2.2 Dimensions for housing 7XP2030—1 for panel surface mounting
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7SV512 Housing for panel flush mounting or cubicle installation 7XP2030-2
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Heavy current connectors:

Screwed terminal for max. 4 mm?2,
#5 or M4 Twin spring crimp connector in parallel for
max. 2.5 mm?2,

Further connectors:

Screwed terminal for max. 1.5 mm2.

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

245 +

Panel cut-out

255.8 +03

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

e.g for glass fibre 62.5/125 ;um

% 6

54

Dimensions in mm
131.5 +03

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

Numerical Circuit Breaker 7. 8. o.

10. 11. 12.

13. 14. 15. 16.

Failure Protection 7SV512 -

A

0

-|0 Ao

Rated current; rated frequency
1A;50B60HZ ... 1

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

Auxiliary voltage

24/4BNV AC ... 2
B60/110/125VdC ... ... 4

220/250Vde ... 5

Construction

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

in housing 7XP2030 for panel flush mounting or

cubicleinstallation .. ........ ... C

Supplementary annunciation functions

WItROUL . . o 0

with real time clock and non-volatile annunciation memories ... .............. 1

Serial interface for coupling to a control centre

without serial INterface . .. ... i e e A

with serial interface for optical fibre connection .. ........ ... ... . C

12
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits
Rated current Iy

Rated frequency fy

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

Overload capability current path, phases and earth

— thermal (rms)

— dynamic (pulse current)

1Aor5A

50 Hz/60 Hz (settable)

approx 0.1 VA per phase and earth current
approx 0.2 VA per phase and earth current

100 X Iyfor<<is

20 Xx Iyfor<<i10s

4 X Iy continuous
250 X lyone half cycle

Auxiliary voltage

Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy

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

Permissible variations

Superimposed ac voltage, peak-to-peak

Power consumption quiescent
energized

Bridging time during failure/short-circuit
of auxiliary voltage

|38 to 69 Vdc | 88 to 144 Vdc |176 to 288 Vdc

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

approx 6.5 W
approx 13.5 W

> 50 ms at Uge > 110 Vdc

Heavy duty (command) contacts

Command (trip) relays, number
Contacts per relay

Switching capacityMAKE
BREAK

Switching voltage

Permissible current

5

2NO

1000 W/VA

30 W/VA

250 V

5 A continuous

30 Afor0.5s

C53000-G1176—-C91

13



7SV512 V1

Technical data

Signal contacts

Signal/alarm relays 8

Contact per relay 1 COor1NO
Switching capacityMAKE/BREAK 20 W/VA
Switching voltage 250 V
Permissible current 1 A
Binary inputs

Number 10

Operating voltage
Current consumption, energized

24 to 250 Vdc
approx 1.7 mA,
independent of operating voltage

Serial interfaces
Operator terminal interface

— Connection

— Transmission speed

Interface for data transfer to a control centre
— Standards

— Transmission speed

— Transmission security

— Connection optical fibre

Optical wave length
Permissible line attenuation
Transmission distance
Normal signal position

non-isolated

at the front, 25-pole subminiature connector
acc. ISO 2110
for connection of a personal computer or similar

as delivered 1200 Baud
min 1200 Baud, max 19200 Baud

optical fibre connection
protocol according to DIN 19244

as delivered 9600 Baud
min 4800 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”

14
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3.1.2 Electrical tests

Insulation tests
Standards:

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

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

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

IEC 60255-5

2 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 5 s

EMC tests; immunity (type tests)

Standards:

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

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

— Radio-frequency electromagnetic field,

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

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

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

10 V/m; 27 MHz to 500 MHz

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

— Radio-frequency electromagnetic field,
amplitude modulated; IEC 61000—-4-3, class 111

— Radio-frequency electromagnetic field, pulse

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

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

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

— Fast transients

IEC 60255—-22—-4 and IEC 61000—4—4, class III 2 kV; 5/50 ns; 5 kHz; burst length 15 ms;

— Conducted disturbances induced by
radio-frequency fields, amplitude modulated

IEC 61000—-4-6, class 111

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

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

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

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

0.5 mT; 50 Hz

EMC tests; emission (type tests)

Standard:

— Conducted interference voltage, aux. voltage

CISPR 22, EN 55022, class B
— Interference field strength
CISPR 11, EN 55011, class A

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

30 MHz to 1000 MHz

C53000-G1176—-C91
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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, duration 11 ms, 3 shocks in
each direction of 3 orthogonal axes

sinusoidal

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

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

sweep rate 1 octave/min
1 cycle 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—-21-2, class 1
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
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3.1.4 Climatic stress tests

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

(> 55 °C decreased

display contrast)

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

-25°C to+55°C
-25°C to+70 °C

permissible temperature during storage
permissible temperature during transport

Storage and transport with standard works packaging!

— Permissible humidity mean value per year << 75 % relative humidity;

on 30 days per year 95 % relative humidity;
condensation not permissible!

We recommend that all units are installed such that they are not subjected to direct sunlight, nor to large tem-

perature fluctuations which may give rise to condensation.

3.1.5 Service conditions

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

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

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

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

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

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

3.1.6 Design
Housing 7XP20; refer Section 2.1
Dimensions refer Section 2.2

Weight (mass)
— in housing for surface mounting
— in housing for flush mounting

Degree of protection acc. to EN 60529
— Housing
— Terminals

approx 11.0 kg
approx 9.5 kg

IP 51
IP 21

C53000-G1176—-C91
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3.2 Circuit breaker failure protection

Breaker supervision

Current detection
setting range

drop-off ratio
tolerance
Supervision via breaker auxiliary contacts

with three-pole control
with single-pole control

0.051yt04.001ly  (steps 0.01 Iy)
approx. 0.9

0.01 - Iy or 5 % of set value

1 input for breaker auxiliary contact
1 input for each pole or

1 input for parallel connection and 1 input for
series connection of the breaker auxiliary contacts

Note: The breaker failure protection can operate even without the mentioned breaker auxiliary contacts but with reduced scope of functions.

The auxiliary contacts are necessary for

Breaker failure protection after a trip without or
with insufficient current flow (e.g. Buchholz protection),

end fault protection,
pole discrepancy supervision.

Initiation conditions

for breaker failure protection

single-pole trip from feeder protection
three-pole trip from feeder protection
three-pole trip from bus-bar protection
three-pole trip from non-short-circuit protection

Times

pick-up time

drop-off time with sinusoidal measured quantities
drop-off time maximum

delay times for all time stages

delay time tolerance

The set times are pure delay times.

approx. 5 ms with measured quantities present
approx. 20 ms after switch-on of meas. quantities

<10ms
<20 ms
0.00st032.00s (steps 0.01 ms) or co

1 % of set value or 10 ms

3.3 Circuit breaker pole discrepancy supervision

Start criterion
Supervision time

delay time tolerance

any pole open and any pole closed
0.00st032.00s (steps 0.01 ms) or co

1 % of set value or 10 ms

18
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3.4 Ancillary functions

Output of measured values

Operational values of currents

Measuring tolerances

IL1, ILo, I3, and Ig (if connected)
in A primary and in % Iy

< 2 % of rated value

Measured values plausibility checks
— Sum of currents

phases and earth

Steady-state measured value supervision

Current unbalance

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

Fault event data storage

Storage of annunciations of the last three faults

Real time clock (optional)

Resolution for operational annunciations
Resolution for fault event annunciations

Clock module (optional)

Max time deviation

1 min
1ms

DALLAS Type DS 138 — 32k
RAMifield TIMEKEEPER
Self-discharge time >10 years
0.01 %

Data storage for fault recording

Storage period (fault detection = 0 ms), max.
— for operating interface

— for LSA interface

Sampling rate

—100 ms to +2900 ms at 50 Hz

— 83 msto +2416 ms at 60 Hz

— 60 ms to + 600 ms at 50 Hz

— 50 ms to + 500 ms at 60 Hz

1 instantaneous value per ms at 50 Hz

1 instantaneous value per 0.83 ms at 60 Hz

C53000-G1176—-C91
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4  Method of operation

4.1 Operation of complete unit

The numerical circuit breaker failure protection
7SV512 is equipped with a powerful and proven
16—bit microprocessor. This provides fully digital
processing of all functions from data acquisition of
measured values to trip signal output to the circuit
breakers.

Figure 4.1 shows the basic structure of the unit.

The transducers of the measured value input sec-
tion ME transform the currents from the measure-
ment transformers of the switch-gear and match
them to the internal processing level of the unit.
Apart from galvanic and low-capacitance isolation
provided by the input transformers, filters are pro-
vided for the suppression of interference. The filters
have been optimized with regard to bandwidth and

L Bus
L2 bar
L3
Feeder
/ / / breaker
[ i i i i _ T "
X ME AE glg ' LCD display
--- 2x16
— F — =] =] - - E f:hgracters)
' Fault !
1L 5
][ 4‘6_ Ready !

"ITPH— =
' ][ ' '
, ! 8 signals
, ! (can be mar-
yul b 1L ! , shalled)
- = =
' A - II;{ED_t 16 LED (can be '
cw| 7 |8 |9 , rese + marshalled)
R|4|s |6 T A —|é_
Operator T el 12 15 [} |_/:_ % I_—'
anel _[l
5 x 2 trip com-
vV IMS|UY| N | +/H{E : ! mands (can be
I:l C 1 marshalled)
10 binary X . N
inputs * Serial Control centre
/ interface
' '
— Serial Personal
Power - .
supply ; _ | interface \ computer
Figure 4.1 Hard-ware structure of the numerical circuit breaker failure protection relay 7SV512
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processing speed to suit the measured value pro-
cessing. The matched analog values are then
passed to the analog input section AE.

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,

— continuous interrogation of the binary input which
are used for initiation,

— continuous calculation of the currents,

— plausibility checks on the measured currents and
the starting conditions,

— scanning of limit values and time sequences,
— decision on trip commands,

— Storage of instantaneous current and voltage val-
ues during a fault for analysis.

Binary inputs and outputs to and from the processor
are channelled via the input/output elements. From
these the processor receives information from the
switch-gear (e.g. remote resetting) or from other
equipment (e.g. blocking signals). Outputs include,
in particular, trip commands to the circuit breakers,
signals for remote signalling of important events and

conditions as well as visual indicators (LEDs) and an
alphanumerical display on the front.

An integrated membrane keyboard in connection
with a built-in alphanumerical LCD display enables
communication with the unit. All operational data
such as setting values, plant data, etc. are entered
into the protection from this panel (refer Section 6.3).
Using this panel the parameters can be recalled and
the relevant data for the evaluation of a fault can be
read out after a fault has occurred (refer Section 6.4).
The dialog with the relay can be carried out alterna-
tively via the serial interface on the front plate by
means of an operator panel or a personal computer.

Via a second serial interface (option), fault data can
be transmitted to a central evaluation unit. During
healthy operation, measured values (e.g. load cur-
rents) can also be transmitted. This second interface
is designed for connection of optical fibre links, pro-
vided this interface is accordingly ordered (refer
Section 2.3 Ordering data).

A power supply unit provides the auxiliary supply on
the various voltage levels to the described functional
units. +18 V is used for the relay output circuits. The
analog input circuits require =15V whereas the pro-
cessor and its immediate peripherals are supplied
with +5 V. Transient failures in the supply voltage, up
to 50 ms, which may occur during short-circuits in
the dc supply system of the plant are bridged by adc
voltage storage element (rated auxiliary voltage
>110 Vdc).

C53000-G1176—-C91
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4.2 Circuit breaker failure protection

421 General

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

Whenever e.g. a short-circuit protection relay of a
feeder issues a trip command to the breaker, this is
repeated to the circuit breaker failure protection. A
timer T—BF in the breaker failure protection is
started. The timer runs as long as a tripping com-
mand is present and current continues to flow
through the breaker poles (Figure 4.2).

[ S S
| | [
| | I
| | |
N RE R
|
bus I
1 I
bar |
feeder |
protection :
E].. protection____J |
P _ _ _ Trip l)us-bar
|_ circuit breaker f
' failure protection '
—
T—
| BE |
] & ? ]
———% |
] BF .
7SV512
feeder I— - - - - —I
Figure 4.2  Simplified function diagram of circuit

breaker failure protection

Normally, the breaker will open and interrupt the
fault current. The current monitoring stage quickly
resets (typical 10 ms) and stops the timer.

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

The reset time of the feeder protection is of noimpor-
tance because the breaker failure protection itself
recognizes the interruption of the current.

For protection relays for which the tripping criteria
are not dependant on current (e.g. Buchholz protec-
tion), current flow is not a reliable criterion for proper
operation of the breaker.

Inthe such cases, the circuit breaker position can be
read from the auxiliary contacts of the breaker.
Therefore, instead of monitoring the current, the
condition of the auxiliary contacts is monitored. For
that purpose, the outputs from the auxiliary contacts
must be fed to binary inputs on the relay (refer also
Section 4.2.3).

et S S
| | I
| | I
| | I
[ R,
|
d bus I
bar I
|
feeder |
. protection :
+ - [
- protection  _ |
\ |S:|* trip - |
_ _ _ Trip 'bus-bar
|_ circuit breaker f
' failure protection '
—
T—
| BE |
] & ]
| |
feeder I— - - 7S-V51 2 - —I
Figure 4.3  Simplified function diagram of circuit

breaker failure protection controlled
by circuit breaker auxiliary contact

In addition to this basic operation sequence,
7SV512 contains further possibilities which are de-
scribed in detail in the following sections.
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4.2.2 Current flow monitoring

Each of the phase currents and an additional plausi-
bility current (see below) are filtered by two-stage
numerical filter algorithms so that only the funda-
mental frequency is used for further evaluation. The
filters are designed such that the occurrence and
the disappearance of a sinusoidal current is de-
tected within less than a half a.c. period.

Particular features apply for recognition of the in-
stant of interruption. With sinusoidal currents, cur-
rentinterruption is detected after approx. 5to 10 ms.
With aperiodic d.c. current components in the fault
current and after interruption (e.g. with linear current
transformers) or if the current transformers are satu-
rated by the d.c. component in the fault current, it
can take up to one a.c. cycle, with extreme condi-
tions, before the disappearance of the primary cur-
rent is reliably detected.

Four currents are monitored and compared with the
set threshold. Besides the three phase currents, a
fourth current threshold is provided in order to de-
tect a plausibility current, normally the earth current
(residual current). This does not have any direct in-
fluence on the basic function of the breaker failure
protection but it allows a 2-out-of-4 comparison to be
made (refer Figure 4.4). This means that the current
detection signal Lx> associated with a phase cur-
rent I_, can only be generated when current is pres-
ent in at least one of the other phases, or an earth
(residual) current is detected.

With a phase-to-phase fault, current flows in at least
two poles of the breaker; with a single-phase fault,
an earth current is always present (residual sum of
the phase currents) if only one pole carries current.
Thus, on the one hand, detection of the fault current
and start of the timer is guaranteed. On the other
hand, the 2-out-of-4 logic provides high security
against false operation.

Three times the negative sequence current of the
symmetrical current components can be taken as
plausibility current in case the earth current is not
available. This negative sequence current is calcu-
lated by 7SV512 (Figure 4.5). The negative se-
quence current I, is calculated according to its defi-
nition equation:

3. Ib=I+1+a% - Io+a L3

where
a = eil20’
i ]
™ Zer — & 2— 14>
& r
ﬂ' ey
lo™ 1
I-BF o = L2>
w— I B =
|-BF — =ll— L3>
&
T
pl I-BF
Figure 4.4  Current flow monitoring with 2-out-
of-4 check
[
lLo— PLAUS 1POL
l.s—1/ 3o NEG.SEQ. CURRENT |
’I/RESIDUAL CURRENT P
le
Figure 4.5  Plausibility current
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4.2.3 Processing of the circuit breaker auxiliary contacts

Current flow is not a reliable criterion for proper oper-
ation of the circuit breaker for faults which do not
cause detectable current flow (e.g. Buchholz pro-
tection). Information about the position of the circuit
breaker auxiliary contacts is required in these cases
to check correct response of the circuit breaker. If
the breaker poles can be switched individually, infor-
mation about the position of each individual circuit
breaker pole is useful (but not always a precondi-
tion).

The relay incorporates a circuit breaker position log-
ic (Figure 4.7), which offers various possibilities, de-
pendent of which auxiliary contacts are available
from the circuit breaker and how they are connected
to binary inputs of the relay.

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. lp C” (Bl 20 in Figure 4.7). The remaining
inputs in the figure are not used then.

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. 1p C” (Bl 20 in Figure 4.7).
The remaining inputs in the figure are not used then.

If the circuit breaker poles can be switched individu-
ally and each individual auxiliary contact is available
then it is recommended to connect the auxiliary con-
tact of each individual pole to an individual binary in-
put. This connection allows maximum information to
be processed in the relay. The assignment of the
binary inputs is as follows:

— auxiliary contact of pole L1 assigned to input func-
tion “>CB Aux. L1” (Bl 16 in Figure 4.7),

— auxiliary contact of pole L2 assigned to input func-
tion “>CB Aux. L2” (Bl 17 in Figure 4.7),

— auxiliary contact of pole L3 assigned to input func-
tion “>CB Aux. L3” (Bl 18 in Figure 4.7).

Binary inputs Bl 19 and Bl 20 are not used in this
case. This connection mode is recommended if the
breaker failure protection can be initiated by a feeder
protection function which may trip at low-current or
no-current conditions and which shall operate in
conjunction with single-pole auto-reclosure (e.g.
weak-infeed trip with carrier transmission).

If the circuit breaker poles can be switched individu-
ally but only two binary inputs can be used, one 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. 1lp C” (Bl 20 in Figure 4.7) for the
parallel connection and to “>CB Aux. 3p C” (Bl 19
in Figure 4.7) for the series connection. A single-pole
trip command is assumed to be executed, when the
series connection is interrupted.

Note that Figure 4.7 shows the total logic for all the
connection possibilities. In the actual case a part of
the inputs and logic is only used, as described
above.

The 8 outputs of the circuit breaker position logic are
processed by the protection functions. The output
signals are blocked as long as the input signals are
not plausible: e.g. a circuit breaker pole cannot be
open and closed at the same time.

Evaluation of the breaker auxiliary contacts is car-
ried outinthe breaker failure protection function only
as long as the current flow monitoring has not
picked up. Once the current flow criterion has been
detected during trip signal of the protection, the cir-
cuit breaker is assumed to be open as soon as the
current has disappeared, even when the associated
auxiliary contact does not (yet) indicate that the cir-
cuit breaker has opened (Figure 4.6). This gives
preference to the more reliable current criterion and
avoids overfunctioning due to a defect e.g. in the
auxiliary contact mechanism or circuit. This interlock
feature is provided for each individual phase as well
as for three-pole trip; in the latter case the “any pole
closed” output as illustrated in Figure 4.7 is decisive
for the “CB aux. contact” signal of Figure 4.6.

current

&

flow S Q Auxiliary

R contact
prot. |_O criterion
trip & Aux
CB aux. |
contact
Figure 4.6 Interlock of the auxiliary contact cri-

terion
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CB aux. contacts:
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L1, L2, L3  Circuit breaker auxiliary contacts
BI .. Binary input with associated function number
A. Binary input is assigned to physical input
Figure 4.7  Circuit breaker position logic
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4.2.4

Because of the high safety demand for the breaker
failure protection, initiation from the main protection
must always be performed by energization of at
least two binary inputs (dual channel initiation). In
addition, special supervisory measures are pro-
vided (refer Section 4.2.7).

4.2.4.1 Common phase initiation

Common phase initiation is used, for example, for
lines without automatic reclosure (e.g. cables), for
lines with only three-pole auto-reclosure (e.g. in
overhead line systems without earthed neutral), for
transformer feeders, or if the bus-bar protection
trips.

For safety reasons, initiation can only be valid when
at least two binary inputs are energized. To achieve
this, the main protection must deliver at least the
three-pole trip command at the input “>Trip 3
pole” and an additional fault detection signal at the
input “>start”. For Buchholz protection it is recom-
mended that the trip command is connected to
7SV512 by two separate wire pairs in order to
achieve dual channel initiation of the breaker failure
protection.

The function scheme is shown in Figure 4.8. When
the initiation conditions are fulfilled and at least one
current flow criterion (according Figure 4.4) is pres-
ent, the delay time T1—-3POLE is started. After expiry
of this time, the trip command “BFP Trip L123”is
issued.

(acc. ]
Figae) A%
L>—=
(acc.
Fig44) 12>
L3>— | H — arp
M-
>Trip 3pole [ ] 3poL g|Trip L123
&
>Start ||
internal
blocking

Figure 4.8

Breaker failure protection with com-
mon phase initiation

Initiation conditions and delay times

7SV512 provides facility to interrogate the circuit
breaker auxiliary contact(s) (according Figure 4.6) in
case the current flow criterion is not fulfilled for any of
the phases. If the circuit breaker poles can be
tripped individually, the parallel connection of the
three auxiliary contacts is used (signal “any pole
closed” in Figure 4.7), or the OR combined signals
“L* closed”. The circuit breaker has operated cor-
rectly after three-pole trip command only when none
of the phases carries current or when all three auxil-
iary contacts have opened.

Possibility exists to set different delay times depen-
dent on whether the current flow criterion or the aux-
iliary contact criterion is fulfilled. Thus, e.g. a longer
time can be set for the auxiliary contact criterion if the
auxiliary contacts could react slower. To achieve
this, the delay times T2 are used, i.e. the breaker fail-
ure protection operates single-stage with T2; T1 is
ineffective. Initiation and current flow criterion cause
the time T2—CURRENT to be started, initiation and
auxiliary contact criterion cause the time T2-CB-—
AUX to be started (refer Figure 4.9).

(acc. A } |
. ux —m——
Flg 46) & To-CB4
[T daux
L1>—
(acc. I
Fig 4.4) |-~ & T'Q__'
L3> — *L_lcurr
>Trip 3pole [ ] Tripng
& |

>Start

internal
blocking

Figure 4.9  Breaker failure protection with com-

mon phase initiation

Initiation can be blocked via the binary input “>B/F
block” (e.g. during test of the feeder protection
relay). Additionally, an internal blocking possibility is
provided (refer also Section 4.2.7).
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4.2.4.2 Two-stage breaker failure protection
with common phase initiation

Two-stage protection means that two timers (or sets
of timers) with different delay times are started. After
expiry of the first stage T1, the trip command of the
feeder protection is normally repeated on the feeder
circuit breaker, often on a second trip coil (local trip
or cross trip), ifthe breaker has not responded to the
original trip command. A second time stage T2 mon-
itors the response to this repeated trip command
and trips the breakers of the relevant bus-bar sec-
tion, if the fault is not yet cleared after this time. A
choice can be made whether the two timers are
started at the same time or one after the other.

The functional scheme is shown in Figure 4.10. The
operation sequence of the first stage is, in principle,
the same as that of the single-stage example shown
in Figure 4.8 (refer Section 4.2.4.1). After expiry of
the time T1—3POLE, the trip commands “BFP Trip

L123” and “BFP Cross Trip” are generated
which normally repeat the command for the feeder
circuit breaker (local trip or cross trip). After expiry of
the second time stage, the bus-bar (section) is dis-
connected by the command “BFP Trip BB’.

With the second stage, distinction can be made be-
tween start by means of the current criterion
T2—CURRENT or by means of the auxiliary contact
criterion T2—CB—AUX. Thus, e.g. alonger time can
be set for the auxiliary contact criterion if the auxiliary
contacts may react slower.

The parameter switch T—-TRIP-BB determines
whether the timers T2 can be started only after T1
has expired (times operate in sequence) or whether
the timers T2 are started with T1 at the same time
(times operate in parallel). The first possibility means
that T2 starts with the trip command of the first stage,
in the second case both timers start with the initial
trip command of the feeder protection.
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—
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>Trip 3pole

>Start
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T & —T2- Trip BB
2!
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T1472

Figure 4.10 Two-stage breaker failure protection with common phase initiation

4.2.4.3 Phase segregated initiation

Phase segregated initiation is necessary if the circuit
breaker poles can be switched individually, e.g. if
single-pole auto-reclosure is used.

For safety reasons, initiation can only be valid when
at least two binary inputs are energized. To achieve
this, the main protection must deliver, besides the
three single-pole trip commands at the inputs
“>Trip L17, “>Trip L27, and “>Trip L3”, at
least an additional fault detection signal at the input
“>start”. In addition, earth fault detection can be
connected to “>Start N”.

The initiation logic is shown, in principle, in Figure
4.11, if the feeder protection is able to give phase
segregated trip commands. Similar to the logic of
current flow monitoring (Section 4.2.2), a 2-out-of-4
logic is used. That means, that initiation of a phase is
valid only when at least a trip command of another
phase is present, or an earth fault is detected
(“>start N”). Additional safety is achieved in that
the general fault detection signal of the feeder pro-
tection is required. In case the feeder protection
relay does not output the earth fault detection, it can
be omitted; the fault detection signal “>start” en-
sures, nevertheless, dual channel processing of the
trip criteria in any case.

C53000-G1176—-C91
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Figure 4.11 Initiation conditions with 2-out-of-4

Initiation can be blocked via the binary input “>B/F
block” (e.g. during test of the feeder protection
relay). Additionally, an internal blocking facility is
provided (refer also Section 4.2.7).

The logic of the start conditions for the delay times is
shown in Figure 4.12. In principle, it is designed like
that for common phase initiation, but, individual for
each of the three phases. Thus, current flow and ini-
tiation conditions are processed for each phase. In
case of single-pole interruption during an auto-re-
close cycle, current disappearance is reliably moni-
tored only for the tripped breaker pole.

The auxiliary contact criterion is processed for each
individual breaker pole, too. But, if the breaker auxil-
iary contacts are not available for each individual
breaker pole, then a single pole trip command is as-
sumed to be executed only when the series connec-
tion of the auxiliary contacts is interrupted (i.e. the
signal “any pole open” according Figure 4.7 is pres-
ent, refer Section 4.2.3).

For the first breaker failure protection stage, a differ-
ent delay time T1—-1POLE can be set for single-pole
trip by the feeder protection. In addition, a choice
can be made whether expiry of the time T1-1POLE
should resultin a phase-true single-pole trip (param-
eter TRIP 1POLE = YES, command output “BFP
Trip L1”) orin athree-pole trip (parameter TRIP 1
POLE = NO, command output “BFP CrossTrip”)
by the breaker failure protection.

With the second stage, distinction can be made
again between start by means of the current criteri-
on (“L1>" according Figure 4.4) or by means of the
auxiliary contact criterion (“Aux L1” according to Fig-
ure 4.6, for the assigned phase).

further BFP
phases

(acc. Aux L1
Fig 4.6) ‘ & I

(acc.

Fig 4.4) L1>

“q n_'

CrossTrip

—
T2-CB-
AUX

1]
[
Init,

L1

(acc.
Fig 4.11)

'
'
'
— ' NO
oy o }FTRIP 1POLE arp
1POLH X YE. .
“qr Trip L1
A —
L)
T-TRIP-BB" “LAB further
T2 : phases
T1+72

Figure 4.12 Two-stage breaker failure protection with phase segregated initiation — one phase
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Figure 4.13 Cooperation of the initiation conditions and delay timers
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4.2.4.4 Combined initiation conditions

The conditions of initiation and circuit breaker pole
monitoring can be combined at will. Figure 4.13
shows the total logic.

The essential components of the total logic are ex-
plained in the foregoing subsections. In addition, the
figure shows interlocking of the phase segregated
stages by the common phase stage: If a three-pole
trip occurred by the main protection, only the time
stage for three-pole trip shall operate, the phase-
segregated stages are blocked.

4.2.4.5 Function examples

Assuming an overhead line feeder where single-
pole auto-reclose is used. The three phase segre-
gated trip commands of the short-circuit protection
are then fed to the three binary inputs (refer Figure
4.11) “>Trip L1”, “>Trip L2", and “>Trip L3”,
the general fault detection signal to the input
“>sStart”. If available , the earth fault detection sig-
nal is connected to “>Start N”. The 2-out-of-4 log-
ic produces the (internal) signals “Init L1”, “Init L2”,
and “Init L3”, and/or “Init L123".

Current flow is monitored according Figure 4.4. As
long as the current flow criterion of the associated
phase is fulfilled, the time T1 —1POLE (Figure 4.12 or
4.13) continues in case of single-pole trip: in case of
three-pole trip the time T1-3POLE continues as
long as either of the current flow criteria (Figure 4.4)
is fulfilled (Figure 4.10 or 4.13).

As soon as the breaker (pole) has opened the cur-
rent flow criteria disappear very fast, and all func-
tions reset to the quiescent state.

If the current(s) have not been interrupted until expi-
ry of the time T1-POLE or T1-3POLE, trip com-
mand “BFP Trip L*” (for the associated pole *)
Figure 4.12 or 4.13), or “BFP Trip L123” (three-
pole) (Figure 4.10 or 4.13), is generated. This com-
mand trips e.g. a second (set of) trip coil of the feed-
er circuit breaker. At the same time the second time
stage T2—CURRENT starts.

If current flow is even recognized after expiry of
T2-CURRENT, bus-bar trip command “BFB Trip
BB” is generated (Figure 4.10 or 4.12 or 4.13), which
will isolate the bus-bar (section).

Assuming a transformer feeder. The trip command
of the short-circuit protection is then fed to the binary
input “>Trip 3pole”, the fault detection signal to
“>Start” (Figure 4.11). If the short-circuit protec-

tion does not provide a fault detection signal (e.g.
differential protection), its trip signal is connected to
both mentioned binary inputs.

Current flow is monitored according Figure 4.4. As
long as the current flow criterion is fulfilled for at least
one phase, thetime T1 -3POLE (Figure 4.10 or4.13)
continues running.

As soon as the breaker has opened the current flow
criteria disappear very fast, and all functions reset to
the quiescent state.

If not all currents have been interrupted until expiry
of the time T1-3 POLE, trip command “BFP Trip
1.123” (Figure 4.10 or 4.13) is generated. This com-
mand trips e.g. a second trip coil of the feeder circuit
breaker. At the same time the second time stage
T2—CURRENT starts.

If current flow is even recognized after expiry of
T2—-CURRENT, bus-bar trip command “BFP Trip
BB” is generated (Figure 4.10 or 4.13), which will iso-
late the bus-bar (section).

The trip command of the Buchholz protection is
equally fed to the binary input “>Trip 3pole” (Fig-
ure 4.10 or 4.13). In order to ensure dual channel
control of initiation of the breaker failure protection,
the same Buchholz trip command is fed also to the
input “>start”.

Trip command of the Buchholz protection is not nec-
essarily combined with a detectable current flow.
The breaker failure protection automatically recog-
nizes when current flow is not a reliable criterion for
the reaction of the circuit breaker and will switch over
to breaker auxiliary contact monitoring (Figure 4.7
and 4.6). The time T1-3POLE (Figure 4.10 or 4.13)
continues running as long as at least one circuit
breaker auxiliary contact is closed (Parallel connec-
tion of the auxiliary contact).

As soon as all three breaker poles have opened, the
auxiliary contact criterion disappears, and all func-
tions reset to the quiescent state.

If not all three breaker poles have opened until expiry
of the time T1-3POLE, trip command “BFP Trip
1.123” (Figure 4.10 or 4.13) is generated. This com-
mand trips e.g. a second trip coil of the feeder circuit
breaker. At the same time the second time stage
T2-CB—-AUX starts.

If not all three circuit breaker poles have opened
even after expiry of T2—CB—AUX, bus-bar trip com-
mand “BFP Trip BB is generated (Figure 4.10 or
4.13), which will isolate the bus-bar (section).
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4.2.5 Circuit breaker not fully operational

There may be cases when it is already clear that the
circuit breaker associated with a feeder protection
relay cannot clear a fault, e.g. when the tripping volt-
age or the tripping energy is not available.

In such a case it is not necessary to wait for reaction
of the feeder circuit breaker. If provision has been
made for such a condition to be indicated (e.g. con-
trol voltage monitor or air pressure monitor), the
monitor alarm signal can be fed to the binary input
“>CB defect” ofthe 7SV512. On occurrence of this
alarm and trip command of the feeder protection, a
separate timer T3—BR-DEF is started (Figure
4.14), which is normally set to 0. Thus, the neigh-

bouring circuit breakers (bus-bar) are tripped imme-
diately in case the feeder circuit breaker is not opera-
tional.

all start con-

ditions acc. _
Fig 4.13
(see Fig
4.13)
s BFP CB
>CB defect - .
BR—DEE defTrip

Figure 4.14  Circuit breaker defective

4.2.6 Transfer trip to the remote end circuit breaker

7SV512 provides facility to give an additional inter-
trip signal to the circuit breaker of the remote line
end in case the local feeder circuit breaker fails. For
this, a suitable protection signal transmission link is
required (e.g. via communication cable, power line
carrier transmission, radio wave transmission, or op-
tical fibre transmission).

4.2.7 Hardware supervision and blocking

Because of the high safety demand for the breaker
failure protection, 7SV512 comprises special moni-
toring features.

Besides dual channel control with additional release
channel, which are usual for all trip relays of Sie-
mens numerical protection relays, a special trip re-
lease module is provided for two of the trip relays.
This hardware logic module operates independent
of the processor system but informs the processor
system about its operation. By this means, the pro-
cessor system on the one hand, and the hardware
trip release module on the other hand, can super-
vise each other.

The trip release module and its surroundings are
shown in Figure 4.15. The plug jumpers PI1 to PI5
are shown in the position which is recommended for
7SV512 (factory settings).

The output command “BFP TransTrip”, which
can be allocated to acommand output of the device,
is suitable to control the transmitter. This command
appears always when the bus-bar trip command
“BFP Trip BB’ is generated, i.e. after expiry of the
second time stages T2, or at bus-bar trip during de-
fective circuit breaker.

The trip release module has three inputs and two
outputs. The binary inputs of the device, Bl 8, Bl 9,
and BI 10, are hard-wired with the three inputs of the
trip release module. This is why the functions of
these binary inputs should remain assigned in the
shown manner. The outputs of the module provide
additional hardware release signals for the trip re-
lays K1 and K2.

The binary input signals are combined such that
three release signals are generated:

Rel1 =BI10&BI9&BI8
Rel0 =BI10 & BI9&BI'8

Rel2 =Bl 10 & BI 8

C53000-G1176—-C91
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Thus, release signal Rel2 is produced by the general
fault detection signal of the main protection at Bl 10
as long as no blocking signal is present at Bl 8;
whereas an additional general trip signal of the main
protection must be present at Bl 9 for the release
conditions Rel1 and RelO.

The outputs of the trip release module are con-
nected such that Rel1 releases the trip relay K1, and
Rel2 releases the trip relay K2. It is assumed that K1
is used for trip command to the bus-bar breakers, K2
is intended for the intertrip signal to the remote line
end. The trip signal of the main protection relay is not
included for intertrip so that this relay can be used

also in case of end fault protection operation (refer
Section 4.3).

The remaining trip relay K3 to K5 are not equipped
with this special trip release feature. Of course, the
dual channel control with additional release transis-
tor which is usual for all trip relays is also valid for K3
to K5&.

The correct operation of the trip release module is
supervised by the processor system. A choice can
be made whether a defect should cause the breaker
failure protection to be blocked, and after what time.

to processor to processor from processor
General - - /
fault detection Trip release module
Bl10 | ~ o —é & ] I .
PI1 & Trip
relays
d Rel Il
General | Pl4 T K1
trip command Le— Tj
BI9| 7 — ] I l
PI2 &
Rel0 ®
—C - I::I Ko
External PI5
blocking {
= | & |
BI8 | / ¢ — Rel2
- PI3 yyyi K3
777 to
- - - K5

Figure 4.15 Trip release module (hardware module)

When a trip release signal appears without an initia-
tion signal caused by main protection trip, an inter-
nal fault must be present. After a (settable) time
delay TBLOCK—-MON (Figure 4.16), the breaker fail-
ure protection can be blocked (parameter BLOCK—
MON). Blocking is also effective, when the current

sum monitoring 1 has recognized implausible devi-
ations (refer also Section 4.5.4.1). Note that the cur-
rent sum monitor can only operate correctly if four
currents (three phases and residual current) are fed
to the relay from the current transformers.

Init L1 S > BLOCK-MON
{acc. Init L2 — YES
Fig 4.11) . TBLOCK S Q A internal
InitL3 —— MON | blockin
| R NO 9
HW-Rel.— >
3] mo- -

nitor

Figure 4.16 Blocking
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4.3 End fault protection

An end fault is defined here as a short-circuit which
has occurred at the end of a line or protected object,
between the circuit breaker and the current trans-
former set.

This situation is shown in Figure 4.17. The fault is lo-
cated — as seen from the current transformers
(= measurement location) — at the bus-bar side,
thus, it will not be regarded by the feeder protection
relay as a feeder fault. It can only be detected by ei-
ther a reverse stage of the feeder protection or by a
bus-bar protection. Nevertheless, a trip command
given to the feeder circuit breaker cannot clear the
fault since it is continued to be fed from the opposite
end. Thus, the fault current does not stop flowing
even though the feeder circuit breaker has properly
responded to the trip command.

Bus-
®
bar
\ |« — by
protection
(ORIW
Feeder

Figure 4.17 End fault between circuit breaker
and current transformers

The end fault protection has the task to recognize
this situation and to transmit a trip signal to the re-
mote line end to stop this situation. For this, a trans-
mission channel is required (e.g. power line carrier,
radio wave, or optical fibre).

The end fault is detected by the end fault protection
using the following logic: The end fault is recognized
when the current continues flowing although the cir-
cuit breaker auxiliary contacts indicate that the
breaker is open. In 7SV512, an additional criterion is
the presence of a fault detection signal from the
feeder protection relay. The function scheme is
shown in Figure 4.18. If the feeder protection has
picked up and current flow is recognized (current
criteria “L*>" according Section 4.2.2, see Figure
4.4), but no circuit breaker pole is closed (auxiliary
contact criterion “any pole closed” according Sec-
tion 4.2.3, see Figure 4.7), then atimer T-END —-FLT
is started, after which an intertrip signal “BFP
TransTrip” is transmitted to the opposite line end.

L1>
L2> |
L3>

>Start

I I BFP
T—END
—FLT

any pole closed acc. Fig

TransTrip
4.7 (Section 4.2.3)

Figure 4.18 Function scheme of end fault protec-
tion

4.4 Circuit breaker pole discrepancy supervision

This function has the task to detect discrepancies in
the position of the three circuit breaker poles. Under
steady-state conditions, either all three poles of the
breaker must be closed, or all three poles must be
open. Discrepancy is permitted only for a short time
interval during a single-pole auto-reclose cycle.

The function scheme is shown in Figure 4.19. The
signals which are processed here had already been
used for the breaker failure protection. Condition for
pole discrepancy is that at least one pole is closed
(“any pole closed” from Figure 4.7, refer Section
4.2.3), and that not all poles are closed (“any pole
open” from Figure 4.7, refer Section 4.2.3). In addi-

tion, current flow is interrogated (from Figure 4.4, re-
fer to Section 4.2.2).

L1>

L2> |

L3>

any pole closed acc. & 'IT Pole-Dis
Fig 4.7 (Section 4.2.3) CREP Trip
any pole open (Fig 4.7)

Figure 4.19 Function scheme of pole discrepan-
Cy supervision
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4.5 Ancillary functions

The ancillary functions of the circuit breaker failure
protection 7SV512 include:

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

— Monitoring functions.

4.5.1 Processing of annunciations

After a fault in the network system, 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.

4.5.1.1 Indicators and binary outputs

(signal relays)

Important events and conditions are indicated by
optical indicators (LED) on the front plate. The mod-
ule also contains signal relays for remote signalling.
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 the delivered
condition and the marshalling facilities are de-
scribed in detail.

The output signal relays are not latched and auto-
matically reset as soon as the originating signal dis-
appears. The LEDs can be arranged to latch orto be
self-resetting.

The memories of the LEDs can be safe against sup-
ply voltage failure. They can be reset:

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

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

— 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 fault indi-
cations such as “auxiliary voltage fault”, etc.

A green LED indicates readiness for operation. This
LED cannot be reset and remains illuminated when
the microprocessor is working correctly and the unit
is not faulty. The LED extinguishes when the self-
checking function of the microprocessor detects a
fault or when the auxiliary voltage is absent.

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

4.5.1.2 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 ofa
network fault, selectable information on the fault ap-
pears instead of the operating information, e.g. de-
tected phase(s) and elapsed time from fault detec-
tion to trip command. The quiescent information is
displayed again once these fault annunciations
have been acknowledged. The acknowledgement
is identical to resetting of the stored LED displays as
in Section 4.5.1.1.

The device also has several event buffers, e.g. for
operating messages, circuit breaker operation sta-
tistics etc. (refer Section 6.4) which can be saved
against supply voltage failure by a buffer battery.
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 personal com-
puter via the operating interface.

After a fault, for example, important information con-
cerning its history, such as pick-up and tripping, can
be called up on the display of the device.
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The fault inception is indicated with the absolute
time of the operating system. The sequence of the
events is tagged with the relative time referred to the
moment at which the fault detector has picked up.
Thus, the elapsed time until tripping is initiated and
until the trip signal is reset can be read out. The reso-
lution 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
three network faults; if a fourth fault occurs the oldest
fault is overwritten in the fault memory.

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

4.5.1.3 Information to a central unit (optional)
All stored information can be transmitted via an opti-
cal fibre connector (optional) to a control centre, for
example, the SIEMENS Localized Substation Auto-
mation System LSA 678. Transmission uses a stan-
dardized transmission protocol according to DIN
10244,

4.5.2 Data storage and transmission
for fault recording

The instantaneous values of the measured values
iL1, Lo, iLg, iE

are sampled at 1 ms intervals (for 50 Hz) and stored
in a circulating shift register. In case of a fault, the
data from 5 cycles before the occurrence of the fault
up until 5 cycles after the end of the network fault are
stored, max. over 3 seconds. These data are then
available for fault analysis. For each renewed net-
work fault, the actual new fault data are stored with-
out acknowledgement of the old data.

The data can be transferred to a connected personal
computer via the operation interface at the front and
evaluated by the protection data evaluation program
DIGSI®. The currents are referred to their maximum
values, normalized to their rated values and pre-
pared for graphic visualization. In addition, the sig-
nals “Pick-up”, “Trip” and “Drop-off” are marked on
the fault record.

Alternatively, the fault record data can be trans-
mitted to a control centre via the serial interface (if
fitted). In this case data are stored from 3 periods be-
fore to 30 periods after pick-up of the device. Evalua-
tion of the data is made in the control centre, using
appropriate software programs. The currents are re-
ferred to their maximum values, normalized to their
rated values and prepared for graphic visualization.
In addition, the signals “Pick-up”, “Trip” and “Drop-
off” are marked on the fault record.

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

— The relay signals the availability of fault record
data,

— The data remain available for recall until com-
mencement of the next fault event.

— Atransmission in progress can be aborted by the
central unit.

4.5.3 Operating measurements and
conversion

For local recall or transmission of data, the true rms
values of the measured currents are always avail-
able.

The following is valid:

—Ip1, I, ILs  Phase currents in amps primary and
in % of rated current
—-le Earth current in amps primary and

in % of rated current
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4.5.4 Monitoring functions

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

4.5.4.1 Hardware monitoring

Because of the high safety demand for the breaker
failure protection, a special hardware trip release
module is incorporated in 7SV512. This is described
in conjunction with the breaker failure protection
function in Section 4.2.7. In addition, the general
monitoring functions of numerical protection and
automation relays are present:

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 converter). The
protection is blocked as soon as impermissible
deviations occur. Permanent faults are annun-
ciated.

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

— Measured value acquisition

The complete chain, from the input transformers
up to and including the analog/digital converters
are monitored by the plausibility check of the
measured values.

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

liLg + i+ i3 + ki xig| >
SUM.lthres x Iy + SUM.Fact.I X Iimax

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.Ithres and SUM.Fact.I are setting parame-
ters (refer to Section 6.3.6). The component
SUM.Fact.I x Imax takes into account permissible
current proportional transformation errors in the
input converters which may particularly occur un-
der conditions of high short circuit currents (Fig-
ure 4.20).

Note: Current sum monitoring can operate prop-
erly only when the residual current of the pro-
tected object is fed to the Ig input of the relay.

E Ir = Fault current
In
Slope:
/ SUM.Fact.I
SUM.Tthres
Imax
In

Figure 4.20 Current sum monitoring (current
plausibility check)

— Command output channels:

The command relays for tripping are controlled by
two command and one additional release chan-
nels. As long as no pick-up condition exists, the
central processor makes a cyclic check of these
command output channel for availability, by excit-
ing each channel one after the other and check-
ing for change in the output signal level. Change
of the feed-back signal to low level indicates a
fault in one of the control channels or in the relay
coil. Such a condition leads automatically to
alarm and blocking of the command output. Inad-
dition, a trip release module as described in Sec-
tion 4.2.7 is effective for trip relays K1 and K2.

— Memory modules:

The memory modules are periodically checked
for fault by:

e Writing a data bit pattern for the working
memory (RAM) and reading it,
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® Formation of the modulus for the program
memory (EPROM) and comparison of it with a
reference program modulus stored there,

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

4.5.4.2 Software monitoring

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

If such a fault is not eliminated by restarting, further
restarts are initiated. If the fault is still present after
three restart attempts within 30 s the protective sys-
tem will switch itself out of service and indicate this
condition by drop-off of the availability relay, thus in-
dicating “equipment fault” and simultaneously the
LED “Blocked” comes on.

4.5.4.3 Monitoring of external measuring
transformer circuits

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

— Current symmetry

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

[Tmin | / |Imax] < SYM.Fact.I
if
Imax / IN > SYM.Ithres / Iy

Imax is always the largest of the three phase cur-
rents and I, always the smallest. The symmetry
factor SYM.Fact.I 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 4.21).
Both parameters can be set (see Section 6.3.6).

Imin
Imax
Slope:
SYM.Fact.|
P
SYM.lthres Tmax
In
Figure 4.21  Current symmetry monitoring

Table 4.1 gives a survey of all the functions of the
measured value monitoring system.

Monitoring

Failure covered, reaction

1. Plausibility check of currents
liLt + i + i3 + ki X ig| >
SUM.Ithres x Iy + SUM.Fact.I X I

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

delayed alarm “Failure XI”,
optionally blocking

2. Current unbalance

minl  gym.Fact

| Tmax|

and |Imax| > SYM.Ithres

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

or

Unbalanced load

delayed alarm “Failure Isymm”

Bolted figures are setting values.

Table 4.1

Summary of measuring circuit monitoring
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5 Installation instructions

/_v\ Warning

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

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

5.1 Unpacking and repacking

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

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

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

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

5.2 Preparations

The operating conditions must accord with VDE
0100/5.73 and VDE 0105 part 1/7.83, or correspond-
ing national standards for electrical power installa-
tions.

A 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.

38
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5.2.1 Mounting and connections

5.2.1.1 Model 7SV512x—-xBxxx for panel sur-

face mounting

— Secure the unit with four screws to the panel. For
the dimensions refer to Figure 2.2.

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

— Make a solid low-ohmic and low-inductance op-
erational earth connection between the earthing
surface at the side of the unit using at least one
standard screw M4, and the earthing continuity
system of the panel;, recommended grounding
strap DIN 72333 form A, e.g. Order-No. 15284 of
Messrs Druseidt, Remscheid, Germany.

— Make connections via screwed terminals.

5.2.1.2 Model 7SV512x--xCxxx for panel flush
mounting or cubicle installation

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

— Insert the unit into the panel cut-out and secure it
with the fixing screws. For the dimensions refer to
Figure 2.3.

— Connect the earthing screw on the rear of the unit
to the protective earth of the panel or cubicle.

— Make a solid low-ohmic and low-inductance op-
erational earth connection between the earthing
surface at the rear of the unit using at least one
standard screw M4, and the earthing continuity
system of the panel or cubicle; recommended
grounding strap DIN 72333 form A, e.g. Order-
No. 15284 of Messrs Druseidt, Remscheid, Ger-
many.

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

5.2.2 Checking the rated data

The rated data of the unit must be checked against
the plant data. This applies in particular to the rated
current of the current transformers and rated d.c.
voltage of the substation battery.

5.2.2.1 Control d.c. voltage of binary inputs
When delivered from the factory, the binary inputs
are designed to operate in the total control voltage
range from 19 V to 288 V. If the rated control voltage
for the binary inputs is 110 V or higher, it is advisable
to select a higher pick-up threshold to these inputs
to increase stability against stray voltages in the d.c.
circuits.

To select a higher pick-up threshold of approximate-
ly 80 V for a binary input a solder bridge must be re-
moved. Figure 5.1 shows the allocation of these sol-
der bridges for the inputs Bl 1 and Bl 2, and their lo-
cation on the basic p.c.b. (EPS) of the module. Fig-
ure 5.2 shows the assignment of these solder
bridges for the inputs Bl 3 to Bl 10 and their location
on the additional p.c.b. (EAZ-2).

— Open housing cover.

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

1\ Caution!

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

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

— Check the solder bridges according to Figure 5.1
and 5.2, remove bridges where necessary.

— Insert module into the housing; ensure that the re-
leasing lever is pushed fully to the right before the
module is pressed in.

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

— Close housing cover.

C53000-G1176—-C91
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Figure 5.1
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For rated voltages 24/48/60 V- Solder bridges must be fitted!
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Binary input 2 : Solder bridge W5

Binary input 1 : Solder bridge W6

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

Checking of control voltages for binary inputs 1 and 2
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For rated voltages 24/48/60 V—: Solder bridges

For rated voltages 110/125/220/250 V—-: Solder

bridges may be removed.

Figure 5.2 Checking of control voltages for binary inputs 3 to 10
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5.2.3 Checking the LSA data transmission link

For models with an interface for a central data pro-
cessing station (e.g. LSA) these connections must
also be checked. It is important to visually check the
allocation 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-

nectors are designated with the symbols ~—> for
transmit output and —>-® for receive input.

The normal signal position for the data transmission
is factory preset as “light off”. This can be changed
by means of a jumper plug X91 which is accessible
when the plug-in module is removed from the case.
The jumper is situated in the rear area of the CPU
board (EPS) between the connector modules (Fig-
ure 5.3).

/—\,ﬁ/\_/
|

\ T4

Jumper | Position | Normal signal position
X91 90 - 91 “Light off”
X91 91 — 92 “Light on”
C_Jvao /
C—Jvae

b

N

o

X
——'———\”\

ga—

3 /

Jumper X90-X91 at delivery

Figure 5.3 Position of the jumper X91 on the CPU board (EPS)
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5.2.4 Connections

General and connection diagrams are shown in Ap- For the trip release module to operate optimally, cer-
pendix A and B. The marshalling possibilities of the tain plug jumpers are to be observed on the addi-
binary inputs and outputs are described in Section tional p.c.b. EAZ—-2. The trip release module and its

5.5. surroundings are shown in Figure 5.4. As delivered
from factory (= recommended positions) the binary
Because of the high safety demand for the breaker inputs Bl 8, Bl 9, and Bl 10 must be assigned as
failure protection, a special trip release module is shown in Figure 5.4. The trip relays must be as-
provided for two of the trip relays. The operation of signed such that trip relay K1 trips the bus-bar
this hardware logic module is described in Section breakers whereas trip relay K2 is intended to give
4.2.7. transfer trip signal to the opposite end breaker.

from processor
General - - -
start Trip release module
Bl 10 | /" | 28tart & e ] | .
PI1 & Trip
relays:
d [P Il
General _— Pl4 T “BFP Trip BB” [__] K1
trip ® —-P
Bl 9 / “>Trip” — ]
— T & | !
Rel0
"_C_ _ “BFP TransTrip” Ej K2
! PI5
External
block { &
“Bisl| ~ “>BFP block” | - :| oo !
B PI3
Figure 5.4 Trip release module (hardware module)
Should the plug positions be changed for any rea- —& — ° —& e¢— °g
R R . P X1 X2 X3 X1-X3: closed =
son, the following is to be noted: X1—X2  closed
. — & &— * —4& be— X70-X71 closed =
— If one of the plugs PI1 or PI2 or PI3 is removed, the PI2 X70 X71 X72 X70—X72 closed
corresponding AND condition is fulfilled! /~ A X73—X74 open =
A pen =
—0P|3 - _.x73 xm_m it X74-X75 closed
— The outputs of the AND —gates must not be paral-
leled by the plugs Pl4 and/or PI5.
X80 X81 X82 €.g.
— Nevertheless, it is admissible that the output of Rel1 K1 iggzigland
the AND—gate Rel0 is connected to both trip re- Rel0 Rel connected to K1
lays K1 and K2. X89 X91 X90
X86 X87_X88 or
Rel0 —@ K2 X87-X88 and
X84—X85:
Rel2

X83 X84 X85 Rel2 connected to K2

Figure 5.5 Plug jumper arrangement
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— And, of course:

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.

INNNRNNNNNNNENNNND

The plug jumpers are arranged as shown in Figure
5.6. Figure 5.5 shows the mechanical and electrical
arrangement and is intended as translation between
Figure 5.4 and 5.6.

SIEMENS D

EAZ2

C73040-A51-C138 I
I_ -

Figure 5.6 Position of the solder bridges W7 to W9 and W16 to W19 on the additional board

(EAZ-2)
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5.2.5 Checking the connections

/_v\ Warning

Some of the following test steps are carriec
out in the presence of hazardous voltages
They shall be performed by qualified per
sonnel only which is thoroughly familia
with all safety regulations and precaution
ary measures and pay due attention tc
these.

Non-observance can result in severe per
sonal injury.

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

— Switch off the circuit breaker for the d.c. supply
circuits!

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

® Are the currenttransformers correctly earthed?

® Are the polarities of the current transformer cir-
cuits correct?

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

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

— Fit a d.c. ammeter in the auxiliary power circuit;

range approx. 1.5 Ato 3 A.

Close the battery supply circuit breaker; check
the polarity and magnitude of the voltage at the
terminals of the unit or at the connector module.
The measured current consumption should cor-
respond to approximately 7 W. Transient move-
ment of the ammeter pointer only indicates the
charging current of the storage capacitors.

The unit starts up and, on completion of the run-
up period, the green LED on the front comes on,
the red LED gets off after at most 5 sec.

Openthe circuit breaker for the d.c. power supply.

Remove d.c. ammeter; reconnect the auxiliary
voltage leads.

Check through the tripping circuits to the circuit
breakers.

If multiple bus-bar is used, ensure that the distri-
bution of the bus-bar trip command depending
on the bus-bar disconnector position of all feed-
ers is correct.

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

— Check the signal circuits.

— Reclose the protective m.c.b.’s.
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5.3 Configuration of operational functions

5.3.1 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

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

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

— setting of functional parameters (thresholds,
functions).

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

To indicate authorized operator use, press key CW,
enter the six figure code 000000 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 characters do not appear in the display,
instead only a symbol @ appears. After confirmation of
the correct input with E the display responds with CW
ACCEPTED. Press the entry key E again.

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

5.3.2 Settings for operating parameters — address block 70

Operating parameters can be set in address block
70. This block allows the operator language to be
changed. The transmission speed for transfer of
data to a personal computer can be matched to the
interface of the PC, messages on the front display
can be selected here for the quiescent state of the
unit or after afault event. To change any of these pa-
rameters, codeword entry is necessary.

The simplest way of arriving at the beginning of this
configuration block is to use key DA, followed by the
address number 7 0 0 0 and ENTER, key E. The ad-
dress 7000 appears (see below). Key 1 will take the
operator to address 7001.

The display shows the four-digit address number,
i.e. block and sequence number. The title of the re-
quested parameter appears behind the bar (see be-
low). The second line of the display shows the text
applicable to the parameter. The present text can be
rejected by the “No”—key N. The next text choice

then appears, as shown in the boxes below. The
chosen alternative must be confirmed with enter
key E!

When the relay is delivered from the factory, the de-
vice is programmed to give function names and out-
puts in the German language. This can be changed
under address 7001. The operator languages avail-
able at present are shown in the boxes below.

The setting procedure can be ended at any time by
the key combination FE, 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 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—-C91
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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
“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 setting program, the altered pa-
rameters, which until then have been stored in buffer
stores, are permanently secured in EEPROMSs and
protected against power outage. If configuration pa-
rameters have been changed the processor system
will reset and re-start. During restart the device is not
operational.

ﬁ7oool0PERATING
{'; ARAMETERS
M{7001B LancuacGE
floevrscH

ENGLTISH
f7002l0PER.BAUDR.
Hl 1200 BAUD

2400 BAUD

4800 BAUD

9600 BAUD
19200 BAUD
f7003IDATE FORMAT
*DD.MM.YYYY
MM/DD/YYYY
f7004IFAULT INDIC
*WITH FAULT DETESZC
WITH TRIP COMM.

Beginning of the block “Operating parameters”

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

The required language is chosen with the enter key E.

The transmission Baud-rate for communication via the
operating interface at the front can be adapted to the op-
erator’'s communication interface, e.g. personal com-
puter, if necessary. The available possibilities can be dis-
played by repeatedly depression of the “No”—key N.
Confirm the desired Baud-rate with the entry key E.

Note: For operator panel 7XR5, the operation Baud-rate
must be 7200 BAUD.

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)

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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f 7005B0PER. 1st L Message to be displayed in the 1st display line during
+ T 1087 = operation. Any of the operational measured values ac-
cording to Section 6.4.5 can be selected as messages

in the the quiescent state of the relay by repeatedly de-

IL2[%]-= pressing the “No”—key N; The value selected by the
entry key E under address 7005 will appear in the first

etc. line of the display.

f 70060 oPER 2nd L Message to be displayed in the 2nd display line during
+ IL2[% ] = operation. The value selected by the entry key E under
address 7006 will appear in the second line of the dis-

play.

Fault event annunciations can be displayed after a are acknowledged during operation with the RESET

fault on the front. These can be chosen under ad- key or via the remote reset input of the device. After
dresses 7007 and 7008. The possible messages acknowledgement, the operational messages of the
can be selected by repeatedly pressing the quiescent state will be displayed again as chosen
“No”—key N. The desired message is confirmed under addresses 7005 and 7006.

with the enter key E. These spontaneous messages

* 7 070 FAULT 1st L After a fault event, the first line of the display shows:
+ Fault Type type of initiation (faulty phases),
Trip Type type of trip command (single- or three-pole tripped

breaker pole or three-pole trip),

f 70080 FAULT 2nd L After a fault event, the second line of the display shows:

the possibilities are the same as under address 7007.

etc.

Identification number of the relay within the substation;
valid for both the interfaces (operating and LSA
{ 0 interface). The number can be chosen at liberty, but
must be used only once within the plant system
Smallest permissible number: 0

Largest permissible number: 255

70100 FEEDER ADD . Number of the feeder within the substation; valid for
both the interfaces (operating and LSA interface)
Smallest permissible number: 0

Largest permissible number: 255

e
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5.4 Configuration of the device functions

5.4.1 Introduction

The device 7SV512 is capable of providing a series
of functions. The scope of the hard- and firm-ware is
matched to these functions. Furthermore, 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.

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

For the purpose of configuration, addresses 78xxk
are provided. One can access the beginning of the
configuration blocks either by direct dial

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

— press execute key E ;

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

Within the bock 78 one can page forward with 1 or
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 and explained. In the upper line of the display,
behind the number and the bar, stands the asso-

ciated device function. Inthe second line is the asso-
ciated text (e.g. “EXIST”). If this text is appropriate
the arrow keys t or | can be used to page the next
address. If the text should be altered press the
“No”—key N; an alternative text then appears (e.g.
“NON—EXIST”). There may be other alternatives
which can then be displayed by repeated depres-
sion of the “No”—key N. The required alternative
must be confirmed with the key E!

The configuration 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 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 |, the display shows the question “END 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
EEPROMs 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 functions can be programmed as ex-
isting or not existing. For some functions it may also
be possible to select between multiple alternatives.

Functions which are configured as NON EXIST will
not be processed in 7SV512: There will be no annun-
ciations and the associated setting parameters
(functions, limit values) will not be requested during
setting (Section 6.3). In contrast, switch-off of a

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

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

478000 scorpE oOF
JlFuNncTIOoNS

Beginning of the block “scope of functions”

f7828l FAULT
*EXIST

RECRD

N ON EXIST

f7838l POLE DISCRP

*NON—EXIST

EXIST

f7869l L SA
*NON—EXIST

EXIST

f7885lPARAM. c/ o
*NON—EXIST

EXIST

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.

f7899l FREQUENCY
*fN 50 H z

f N 6 0 H 2z

Rated system frequency 50 Hz or 60 Hz
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5.5 Marshalling of binary inputs, binary outputs and LED indicators

5.5.1 Introduction

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

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

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

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

Example: A start signal is registered. This event is
generated in the device as an “Annunciation” (log-
ical function) and should be available at certain ter-
minals of the unit as a N.O. contact. Since specific
unit terminals are hard-wired to a specific (physical)
output relay, e.g. to the signal relay 1, the processor
must be advised that the logical signal “BFP
Start” should be transmitted to the signal relay 1.
Thus, when marshalling is performed two state-
ments of the operator are important: Which (logical)
annunciation generated in the protection unit pro-
gram should trigger which (physical) output relay?
Up to 20 logical annunciations can trigger one
(physical) output relay.

A similar situation applies to binary inputs. In this
case external information (e.g. “Trip L1 by feeder
protection”) is connected to the unit via a (physical)

input module and should initiate a (logical) function,
namely start of the breaker failure protection. The
corresponding question to the operator is then:
Which signal from a (physical) input relay should ini-
tiate which reaction in the device? One physical in-
put signal can initiate up to 10 logical functions.

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

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

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

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

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

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

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

Tlle oool

@ 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 pressing
the F key until pressing the 1 key) the bar behind the
address number is replaced by a “F”. The display
shows, in the upper line, the physical input/output
unit, this time with a three digit index number. The
second display line shows the logical function which
is presently allocated.

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

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

The logical functions are also provided with function
numbers which are equally listed in the tables. If the
function number is known, this can be input directly
on the selection level. Paging through the possible
functions is then superfluous. With direct input of the
function number, leading zeros 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 func-
tions, forwards with the “No”—key N or backwards
with the backspace key R. If the function has been
changed, another confirmation is necessary with
the execute key E.

In the following paragraphs, allocation possibilities
for binary inputs, binary outputs and LED indicators
are given. The arrows f}|| or 1| atthe left hand side of
the display box indicate paging from block to block,
within the block or on the selection level. The charac-
ter F before the arrow indicates that the function key
F must be pressed before pushing the arrow key 1.

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

The marshalling 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 dis-
play shows the question “SAVE NEW SETTINGS?”.
Confirm with the “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
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 60 to 79) with keys
ft I, the display shows the question “END 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. During
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. Input s 1 to 9 can be
marshalled in address block 61. The address block
is reached by paging in blocks f|} or by direct ad-
dressing with DA 6 1 00 E. The selection proce-
dure is carried out as described in Section 5.5.1.

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

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

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

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

Table 5.1 shows a complete list of all the binary input
functions with their associated function number
FNo. Input functions naturally have no effect if the
corresponding protection function is not fitted in the
relay or has been programmed out (“de-config-
ured”, refer Section 5.4.2).

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

.0 means “normally open” mode, corresponds to

“NO” as above.

.1 means “normally closed” mode, corresponds to

“NC” as above.

Ifthe extension with .0 or .1 is omitted the display first
indicates the function designation in “normally
open” mode NO. By pressing the “No”—key N the
mode is changed to NC. After direct input other func-
tions can be selected by paging through the func-
tions forwards with the “No”—key N or backwards
with the backspace key R. The changed function
then must be re-confirmed by the entry key E.

Note: Binary input 10 is reserved exclusively for the
general fault detection signal of the main protection
relay. If the main protection relay does not output a
fault detection (start or pick-up) signal, the trip com-
mand must be repeated to this input. The allocation
of this input cannot be changed. Attention! The
binary inputs 8 to 10 are included in the trip re-
lease concept of the protection device (refer Sec-
tion 4.2.7 for explanations). The allocation of
binary inputs 8 and 9 should not be changed un-
less this concept is comprehensively clear, and
only in harmony with this concept.

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 1ooB MARSHALLING
Jlezwary INPUTS

The first binary input is reached with the key 1:

Ff6101l BINARY
*INPUT 1

Change over to the selection level with F 1:

Beginning of block “Marshalling binary inputs”

Allocations for binary input 1
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f001l INPUT
*>LED

reset

foozl INPUT

*not allocated

1 Reset of stored LED indications, FNo 6;
“normally open” operation:
N O LEDs are reset when control voltage present
1
No further functions are initiated by binary input 1

Leave the selection level with key combination F 1. You can go then to the next binary input with the arrow key

1.

i

61010 BINARY
INPUT 1

Marshalling binary input 1

FNo Abbreviation Description
1 | not allocated | Binary inputis not allocated to any input function
5 | >Time Synchro | Synchronize internal real time clock
6 | >LED-reset Reset LED indicators
7 | >start FltRec | Startfault recording from external command via binary input

16 | >CB Aux. Ll Circuit breaker auxiliary contact L1 (L1 is closed)

17 | >CB Aux. L2 Circuit breaker auxiliary contact L2 (L2 is closed)

18 | >CB Aux. L3 Circuit breaker auxiliary contact L3 (L3 is closed)

19 | >CB Aux. 3p C | Circuit breaker auxiliary contact all poles closed (series connection)

20 | >CB Aux. lp c | Circuit breaker auxiliary contact any pole closed (parallel connection)

21 | >Annunc. 1 User definable annunciation 1

22 | >Annunc. 2 User definable annunciation 2

23 | >Annunc. 3 User definable annunciation 3

24 | >Annunc. 4 User definable annunciation 4

31 | >B/F on Switch on breaker failure protection

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

33 | >Pole Dis. on | Switch on pole discrepancy supervision

34 | >Pole Dis.off | Switch off pole discrepancy supervision

35 | >F1t.Rec. on Switch on fault recording function

36 | >F1t.Rec. off | Switch off fault recording function

59 | >ParamSelec.l | Parameter set selection 1 (in connection with 060)

60 | >ParamSelec.2 | Parameter set selection 2 (in connection with 059)

70 | >Start General fault detection signal from feeder protection

71 | >Start N Earth fault detection signal from feeder protection

72 | >Trip General trip signal from feeder protection

73 | >Trip 3pole Trip signal three-pole from feeder protection

74 | >Trip L1 Trip signal L1 from feeder protection

75 | >Trip L2 Trip signal L2 from feeder protection

76 | >Trip L3 Trip signal L3 from feeder protection

77 | >B/F block Block breaker failure protection

78 | >CB defect Circuit breaker defective from circuit breaker

Table 5.1  Marshalling possibilities for binary inputs
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The complete pre-settings are listed in Table 5.2.

Addr | 1st display line 2nd display line FNo Remarks
6100 |MARSHALLING | BINARY INPUTS Heading of the address block
6101 |BINARY INPUT 1 Acknowledge and reset of stored LED and dis-
INPUT 1 >LED reset NO 6 play indications, LED —test
6102 |BINARY INPUT 2 Circuit breaker defective signal
INPUT 2 >CB defect NO 78
6103 |[BINARY INPUT 3
INPUT 3 >Trip L1 NO| 74
6104 | BINARY INPUT 4 Trip commands from feeder protection
INPUT 4 >Trip L2 NO 75
6105 |[BINARY INPUT 5
INPUT 5 >Trip L3 NO| 76
6106 |[BINARY INPUT 6
INPUT 6 >CB Aux. lp C NO| 20
from circuit breaker auxiliary contacts
6107 |[BINARY INPUT 7
INPUT 7 >CB Aux. 3p C NO 19
6108 |BINARY INPUT 8 2) Block circuit breaker failure protection 2)
INPUT 8 >B/F block NO| 77
6109 |BINARY INPUT 9 2)
>Tri 2 L
INPUT 9 Trip No ! General start and general trip signal from feed-
ion 1) 2
6110 |BINARY INPUT 10 1) er protection ) #)
INPUT 10 >Start NO| 70

1) Binary input 10 cannot be altered.

2) Binary inputs 8 and 9 should not be altered (see Note above in this section).

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 8 signal outputs (alarm relays).
The signal relays are designated SIGNAL RELAY 1
to SIGNAL RELAY 8 and can be marshalled in ad-
dress block 62. The block is reached by paging in
blocks with { || or by directly addressing DA 62 0 0
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 is not fitted in the
relay or has been programmed out (“de-configured”
— refer Section 5.4.2).

The assignment of the output signal relays as deliv-
ered from factory is shown in the general diagrams
in Appendix A. The following boxes show an ex-
ample for marshalling. In the example for signal relay
1 the group annunciation for several annunciation
functions on one signal relay is shown. Table 5.4
shows all signal relays as preset from the factory.

Tl 2000 MARSHALLING
Jlszenar RELAYS

The first signal relay is reached with the key 1:

Ff6201l SIGNAL
*RELAY 1

Change over to the selection level with F 1:

f001l RELAY 1
*BFP—Start

co0o2BRELAY 1

PoleDis.Start

e

co3BRELAY 1
allocated

i

not

Leave the selection level with key combination F t. You can go then to the next signal output relay with the

arrow key 1.

F‘f6201l SIGNAL
*RELAY 1

Beginning of the block “Marshalling of the output
signal relays”

Allocations for signal relay 1

Signal relay 1 has been preset for:
1st: Start of breaker failure protection, FNo 473;

Signal relay 1 has been preset for:
2nd: Start of pole discrepancy protection, FNo
601;

no further functions are preset for signal relay 1

Allocations for signal relay 1
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Note as to Table 5.3: Annunciations with the function numbers below 100 are identical with those for binary
inputs. They represent the direct confirmation of the binary input and are available as long as the correspond-
ing binary input is energized. These direct confirmation functions are indicated by a leading “>" sign.

Further information about annunciations see Section 6.4.

FNo Abbreviation Description

1 | not allocated | Binary output is not allocated to any output function
5 | >Time Synchro | Synchronize internal real time clock
6

>LED-reset Reset LED indicators
7 | >Start FltRec | Start fault recording from external command via binary input
16 | >CB Aux. Ll Circuit breaker auxiliary contact L1 (L1 is closed)
17 | >CB Aux. L2 Circuit breaker auxiliary contact L2 (L2 is closed)
18 | >CB Aux. L3 Circuit breaker auxiliary contact L3 (L3 is closed)

19 | >CB Aux. 3p C | Circuit breaker auxiliary contact all poles closed (series connection)
20 | >cB Aux. 1lp c | Circuit breaker auxiliary contact any pole closed (parallel connection)

21 | >Annunc. 1 User definable annunciation 1
22 | >Annunc. 2 User definable annunciation 2
23 | >Annunc. 3 User definable annunciation 3
24 | >Annunc. 4 User definable annunciation 4
31 | >B/F on Switch on breaker failure protection
32 | >B/F off Switch off breaker failure protection

33 | >Pole Dis. on | Switch on pole discrepancy supervision

34 | >Pole Dis.off | Switch off pole discrepancy supervision

35 | >F1t.Rec. on Switch on fault recording function

36 | >F1t.Rec. off | Switch off fault recording function

59 | >ParamSelec.l | Parameter set selection 1 (in connection with 060)
60 | >ParamSelec.2 | Parameter set selection 2 (in connection with 059)

70 | >Start General fault detection signal from feeder protection
71 | >Start N Earth fault detection signal from feeder protection

72 | >Trip General trip signal from feeder protection

73 | >Trip 3pole Trip signal three-pole from feeder protection

74 | >Trip L1 Trip signal L1 from feeder protection

75 | >Trip L2 Trip signal L2 from feeder protection

76 | >Trip L3 Trip signal L3 from feeder protection

77 | >B/F block Block breaker failure protection

78 | >CB defect Circuit breaker defective (from circuit breaker monitor)

101 | Dev.Operative | Relay operative

107 | Flt.Rec.Trans | Fault record data are available or being transmitted
108 | Fault.Rec.off | Fault recording switched off

110 | Param.Running | Parameters are being set

116 | Param. Set A Parameter Set A is activated

117 | Param. Set B Parameter Set B is activated

118 | Param. Set C Parameter Set C is activated

119 | Param. Set D Parameter Set D is activated

121 | Failure 18V Failure in 18 V internal dc supply

122 | Failure 15V Failure in 15 V internal dc supply

123 | Failure 5V Failure in 5 V internal dc supply

124 | Failure 0V Failure in 0 V A/D converter

125 | Failure RKA Failure in base input/output module

151 | Failure 3I Failure supervision 2l (measured currents)

154 | Failure Isymm [ Failure supervision symmetry |
469 | Device FltDet | General fault detection signal

470 | Device Trip General trip signal

471 | BFP off Breaker failure protection switched off

472 | BFP-Pickup Breaker failure protection initiated (signal from feeder protection)
473 | BFP-Start Breaker failure protection started

Table 5.3  Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description

474 | BFP-Start L1 Start of breaker failure protection for pole L1

475 | BFP-Start L2 Start of breaker failure protection for pole L2

476 | BFP-Start L3 Start of breaker failure protection for pole L3

500 | Time del.init | Any delay time is running

501 | BFP CBdefTrip | Trip breaker failure protection during defect of the feeder breaker
502 | BFP Trip Ll Trip by breaker failure protection pole L1 (1st stage)

503 | BFP Trip L2 Trip by breaker failure protection pole L2 (1st stage)

504 | BFP Trip L3 Trip by breaker failure protection pole L3 (1st stage)

505 | BFP Trip L123 | Trip by breaker failure protection three-pole (1st stage)

506 | BFP CrossTrip | Trip breaker failure protection on local feeder breaker (1st stage)
507 | BFP Trip BB Trip breaker failure protection on bus-bar breakers (2nd stage)
508 | BFP TransTrip | Transfer trip signal of breaker failure protection

509 | BFP block Breaker failure protection blocked

510 | BFP T1 3pole Delay time T1 after single-pole trip expired

511 | BFP Tl lpole Delay time T1 after three-pole trip expired

512 | BFP T2 Curr Delay time T2 with current detection expired

513 | BFP T2 CBaux Delay time T2 with CB auxiliary contact interrogation expired
514 | BFP Tend Flt Delay time for end fault protection expired

515 | BFP T3 BR def Delay time with defective circuit breaker expired

516 | BFP HW Rel. Release signal from hard-ware monitor present

600 PoleDis. off
601 PoleDis.Start
602 PoleDis. Ll
603 PoleDis. L2
604 PoleDis. L3

Pole discrepancy supervision is switched off
Pole discrepancy supervision started (general)
Pole discrepancy supervision started for pole L1
Pole discrepancy supervision started for pole L2
Pole discrepancy supervision started for pole L3

610 PoleDis.

Trip

Trip by pole discrepancy supervision

Table 5.3  Marshalling possibilities for signal relays and LEDs

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

6200 | MARSHALLING | SIGNAL RELAYS Heading of the address block

6201 | SIGNAL RELAY 1 Start of breaker failure protection or pole dis-
RELAY 1 BFP-Start 473 crepancy supervision
RELAY 1 PoleDis.Start 601 pancy sup

6202 | SIGNAL RELAY 2 local trip command by breaker failure protec-
RELAY 2 BFP CrossTrip 506 tion

6203 | SIGNAL RELAY 3 Bus-bar trip command by breaker failure
RELAY 3 BFP Trip BB 507 protection

6204 | sTGNAL RELAY 4 Transfer trip command by breaker failure
RELAY 4 BFP TransTrip 508 protection

6205 | SIGNAL RELAY 5 Device operative; the NC contact of this relay
RELAY 5 Dev.operative 101 indicates “Device fault”

6206 | SIGNAL RELAY 6 : —
RELAY 6 BFP block 509 Breaker failure protection is blocked

6207 | SIGNAL RELAY 7 Trip by breaker failure protection during de-
RELAY 7 BFP CBdefTrip 515 fect of the circuit breaker

6208 | SIGNAL RELAY 8 Failure or disturbance in th red n
RELAY 8 Failure SI 151 tifiug e or disturbance in the measured quan-
RELAY 8 Failure Isymm 154 ©

Table 5.4  Preset annunciations for signal relays
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 8 LEDs for optical indications, 6 of
which can be marshalled. They are designated LED
1 to LED 6 and can be marshalled in address block
63. The block is reached by paging in blocks with 1}
|l or by directly addressing with DA 6200 E. The
selection procedure is carried out as described in
Section 5.5.1. Multiple annunciations are possible,
i.e. one logical annunciation function can be givento
several LEDs (see also Section 5.5.1).

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

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

With direct input of the function number it is not nec-
essary to input the leading zeros. To indicate wheth-
er the stored or unstored mode shall be effective the
function number can be extended by a decimal
point followed by 0 or 1, whereby

.0 unstored indication (not memorized) corre-
sponds to “nm” as above,
.1 stored indication (memorized) corresponds to

“

m” as above.

If the extension with .0 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 functions for-
wards with the “No”—key N or backwards with the
backspace key R. The changed function then must

be re-confirmed by the enter—key E.

The assignment of the LEDs as preset by the factory
is shown in the front of the unit (Figure 6.1). The fol-
lowing boxes show, as an example, the assignment
for LED 1. Table 5.5 shows all LED indicators as they
are preset from the factory.

/6 30 o MARSHALLING
JltED INDICATORS

The first marshallable LED is reached with the key 1:

63010 LED 1

e

Change over to the selection level with F 1:

f001l LED 1
*BFP—Start n m

foozlLED 1
*not allocated

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

Allocations for LED 1

LED 1 has been preset for:
Breaker failure protection started, FNo 473;

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

63010 LED

e

1

Allocations for LED 1

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

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

6300 | MARSHALLING | LEDs Heading of the address block

6301 | LED 1 Start of breaker failure protection
LED 1 BFP-Start nm| 473

6302 | LED 2 Local trip command by breaker failure pro-
LED 2 BFP CrossTrip m | 506 | tection

6303 [ LED 3 Bus-bar trip command by breaker failure
LED 3 BFP Trip BB m 507 protection

6304 [ LED 4 Transfer trip command by breaker failure
LED 4 BFP TransTrip m 508 protection

6305 | LED 5 . L
LED 5 BFP block aml 509 Breaker failure protection is blocked

6306 | LED 6 . . . .
LED 6 Failure ST aml 151 Fallure or disturbance in measured quanti-
LED 6 Failure Isymm nm| 154 1es

Table 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. 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 log-
ical command function can be given to several trip
relays (see also Section 5.5.1).

Principally, all annunciation functions in accordance
with Table 5.3, can be marshalled to output com-
mand relays.

The assignment of the trip relays as delivered from
factory is shown in the general diagrams in Appen-
dix A. The following boxes show an example for mar-
shalling of trip relay 3. Table 5.6 shows all trip relays
as preset from the factory.

Important note: With single-pole trip it is imperative
that for each circuit breaker pole the corresponding
phase segregated command, e.g. “BFP Trip L1”
(FNo 502) for pole L1, as also the three-pole com-
mand “BFP Trip L123” (FNo 505) is marshalled
to the correct tripping relay. This is taken care of in
the presetting of the relay but must also be consid-
ered if the allocation of the trip relays is altered.

If several protection functions shall trip the same
breaker pole, each command relay must be trig-
gered by the corresponding command function.

Attention! The trip relays 1 and 2 are included in
the trip release concept of the protection device
(refer Section 4.2.7 for explanations). The alloca-
tion of these trip relays should not be changed
unless this concept is comprehensively clear,
and only in harmony with this concept.

Tl 2000 MARSHALLING
JlrrzPp RELAYS

The first trip relay is reached with the key 1:

f6401l TRIP
*RELAY 1

Beginning of the block “Marshalling of the trip re-
lays”

Allocations for trip relay 1

Trip relay 3 is an example for a group command, i.e. multiple logical commands are assigned to this trip relay.

You can scroll on with 1, until trip relay 3 appears:

f64o3l TRIP
*RELAY 3

Change over to the selection level with F 1:

f001ITRIP REL . 3
*BFP Trip L1

Allocations for trip relay 3

Trip relay 3 has been preset for:
1st: Trip command for the local (feeder) circuit
breaker pole L1, single-pole, FNo 502;
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foole I R E 3
B Tri L1123
Moosm TrIP RETL 3
+ PoleDis T ip
f004lT P REL 3
+ n o llocated

Trip relay 3 has been preset for:
1st: Trip command for the local (feeder) circuit,
three-pole, FNo 505;

Trip relay 3 has been preset for:
3rd: Trip command from pole discrepancy supervi-
sion, FNo 610;

no further functions are preset for trip relay 1

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

i

6 4030 TRIP

Allocations for trip relay 3

RELAY 3

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

6400 | MARSHALLING | TRIP RELAYS Heading of the address block

6401 | TRIP RELAY 1 1) Bus-bar trip command by breaker failure
TRIP REL. 1| BFP Bus Trip 507 | protection 1)

6402 | TRIP RELAY 2 1) Transfer trip command by breaker failure
TRIP REL. 2 | BFP TransTrip 508 | protection 1)

6403 | TRIP RELAY 2
TRIP REL. 3| BFP Trip Ll 502
TRIP REL. 3 | BFP Trip L123 505
TRIP REL. 3| PoleDis. Trip 610

6404 | TRIP RELAY 2
TRIP REL. 4 | BFP Trip L2 503 Local trip commands for the individual
TRIP REL. 4 | BFP Trip L123 505 breaker poles (feeder breaker)
TRIP REL. 4 | PoleDis. Trip 610

6405 | TRIP RELAY 2
TRIP REL. 5| BFP Trip L3 506
TRIP REL. 5| BFP Trip L123 505
TRIP REL. 5| PoleDis. Trip 610

1) Trip relays 1

and 2 should not be altered (see Attention above in this section).

Table 5.6  Preset command functions for trip relays
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5.6 Configuration parameters for localized substation automation —

address block 69

The unit must be informed as to whether it is used as
a component in a localized substation automation
system or not. If a central unit is not connected, no
further information is required, since the unit is pre-
set to “LSA = NON—-EXIST".

Otherwise block 69 contains several questions
which must be answered. For this, the codeword
must be entered (refer Section 5.3.1). The entered
data must be coordinated with the central unit. They
refer to the Baud-rate of the serial data transfer. The
identification address of the individual device and its
measurement and fault data has been parameter-
ized under addresses 7009 and 7010 (refer Section
5.3.2).

They are valid also for identification of the device in
the control centre.

Block 69 can be called-up by paging with keys { || or
by directly addressing with DA 6900 E.

In addition, annunciations and messages which
should be transmitted to the control centre must be
coordinated with the central station. All annunci-
ations which can be processed by the LSA are
stored within the device in a separate table. For allo-
cation of LSA—compatible annunciations, Table 5.7
is valid.

ﬁ69ool L SA -
@CONFIGURATION

69020 BAUDRATE

i

96 00 BAUD
4 800 BAUD
19200 BAUD

Beginning of the block “Localized substation auto-
mation (LSA coupling)”

Baudrate for serial interface.
Available settings: 9600 BAUD or 4800 BAUD or
19200 BAUD

Note for LSA: The parameters DEVICE ADDress and FEEDER ADDress which had been entered to the device
under this item are now set in the address block 70 when setting the operating parameters, refer Section 5.3.2.
They are valid for the operation interface for operation with a personal computer as well as for the LSA interface.
If the device is connected to a central control station then these parameters should now be rechecked:

Address 7009 DEVICE ADD
Address 7010 FEEDER ADD

0 to 255
0 to 255

The following measured values are transmitted:
Measured value: current in phase L1

Measured value: current in phase L2

Measured value: current in phase L3

Measured value: earth current

FNo . corresponding
LSA Annunciation Annunc. FNo
011 User definable annunciation 1 21
012 User definable annunciation 2 22
013 User definable annunciation 3 23
014 User definable annunciation 4 24
020 General fault detection signal from feeder protection 70
021 Earth fault detection signal from feeder protection 71

Table 5.7 Annunciations for localized substation automation with associated function numbers FNo
(continued next page)
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FNo . corresponding
LSA Annunciation Annunc. FNo
022 General trip signal from feeder protection 72
023 Trip signal three-pole from feeder protection 73
024 Trip signal L1 from feeder protection 74
025 Trip signal L2 from feeder protection 75
026 Trip signal L3 from feeder protection 76
027 Block breaker failure protection 77
028 Circuit breaker defective from circuit breaker 78
041 Relay operative 101
042 Re-start of the processor system 102
043 Fault in the network 103
046 LED indicators reset 106
049 Relative time response to LSA 109
050 Parameters are being set 110
056 Parameter Set A is activated 116
057 Parameter Set B is activated 117
058 Parameter Set C is activated 118
059 Parameter Set D is activated 119
061 Failure in 18 V internal dc supply 121
062 Failure in 15 V internal dc supply 122
063 Failure in 5 V internal dc supply 123
064 Failure in 0 V A/D converter 124
065 Failure in base input/output module 125
071 Annunciations lost (buffer overflow) 131
074 Annunciation for LSA lost 134
081 Failure supervision 2l (measured currents) 151
084 Failure supervision symmetry | 154
135 Interrupted current I 4 255
136 Interrupted current I 256
137 Interrupted current I 5 257
140 General trip signal 470
101 Breaker failure protection switched off 471
102 Breaker failure protection initiated (signal from feeder protection) 472
143 Breaker failure protection started 473
144 Start of breaker failure protection for pole L1 474
145 Start of breaker failure protection for pole L2 475
146 Start of breaker failure protection for pole L3 476
150 Any delay time is running 500
151 Trip breaker failure protection during defect of the feeder breaker 501
152 Trip by breaker failure protection pole L1 (1st stage) 502
153 Trip by breaker failure protection pole L2 (1st stage) 503
154 Trip by breaker failure protection pole L3 (1st stage) 504
155 Trip by breaker failure protection three-pole (1st stage) 505
156 Trip breaker failure protection on local feeder breaker (1st) 506
157 Trip breaker failure protection on bus-bar breakers (2nd) 507
158 Transfer trip signal of breaker failure protection 508
109 Breaker failure protection blocked 509
160 Delay time T1 after single-pole trip expired 510
161 Delay time T1 after three-pole trip expired 511
162 Delay time T2 with current detection expired 512
163 Delay time T2 with CB auxiliary contact interrogation expired 513
164 Delay time for end fault protection expired 514
165 Delay time with defective circuit breaker expired 515
116 Release signal from hard-ware monitor present 516
120 Pole discrepancy supervision is switched off 600
171 Pole discrepancy supervision started (general) 601
172 Pole discrepancy supervision started for pole L1 602
173 Pole discrepancy supervision started for pole L2 603
174 Pole discrepancy supervision started for pole L3 604
180 Trip by pole discrepancy supervision 610
252 Device drop-off 900

Table 5.7 Annunciations for localized substation automation with associated function numbers FNo
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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 out via
the integrated membrane keyboard and display
panel located on the front plate. All the necessary
operating parameters can be entered and all the in-
formation can be read out from here. Operation is,
additionally, possible via the interface socket by
means of a personal computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

The membrane keyboard and display panel is exter-
nally arranged similar to a pocket calculator. Figure
6.1 illustrates the front view.

A two-line, each 16 character, liquid crystal display
presents the information. Each character comprises
a 5 x 8 dot matrix. Numbers, letters and a series of
special symbols can be displayed.

During dialog, the upper line gives afour figure num-
ber, followed by a bar. This number presents the set-
ting address. 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 with numbers,
Yes/No and control buttons. The significance of the
keys is explained in detail in the following.

Numerical keys for the input of numerals:

0 [to [ 9 | Digits 0 to 9 for numerical input
. Decimal point
oo Infinity symbol
+/- Change of sign (input of
negative numbers)

Yes/No keys for text parameters:

JY Yes key: operator affirms the dis-
played question

No key: operator denies the dis-
N played question or rejects a sug-
gestion and requests for alterna-
tive

Keys for paging through the display:

* Paging forwards: the next ad-
dress is displayed

Paging backwards: the previous
+ address is displayed

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

Block paging backwards: the be-
@ ginning of previous address
block is displayed
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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 allows
direct call-up of the address

Messages/Signals: interrogation
M/S of annunciations of fault and oper-
ating data (refer Section 6.4)

The three keys 1 ; {} ; RESET which are somewhat
separated from the rest of the keys, can be ac-
cessed when the front cover is closed. The arrows
have the same function as the keys with identical
symbols in the main field and enable paging in for-
ward direction. Thus all setting values and event
data can be displayed with the front cover closed.
Furthermore, stored 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 the display 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 menu-
guided procedure.

All data can be read infrom, or copied onto, 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. It is also possible, by
connecting a plotter, to print out the fault history
traces.

For operation of the personal computer, the instruc-
tion manuals of this device are to be observed. The
PC program DIGSI® is available for setting and pro-
cessing of all digital protection data. Note that the
operating interface in the front of the relay is not gal-
vanically isolated and that only adequate connec-
tion cables are applied (e.g. 7XV5100-2). Further
information about facilities on request.

6.2.3 Operational preconditions

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

— setting of functional parameters (thresholds,
functions),

— allocation or marshalling of trip relays, signals,
binary 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)

Two line display
(LCD) with 16 charac-
ters each

Additional keys,
can be accessed

)

Readiness indication
(green)

Betrieb/Service

Stérung/Blocked

Schalterversagerschutz

Breaker Fail Protection

(| /A
_
L/

)
)

S

1

2

OO O0OO0OO0OO0OO0OO0

Unit faulty indication
(red)

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

/setting shown below
%)

; S &~/
when cover is I — Operator
closed * ['..‘] ["?)‘] | — panel
K &~ &~
(7R (F) (RN
» OO
O &~ &~
reser N AR (N
&= (O) (04 [(0)
S &~ &~
= (3
/g L)
) )
o<° 25pole socket for con-
o .
89 necting a personal
SIEMENS 88 computer
o
In=1A 33
Un= 60,110,125V~ 28
fn = 50..60 Hz §g
& vy [Vin] g§
. . _ _X{—*— OO
Diagr. C73207-A306-X1-*-12 [
7SV512 F-Nr.
30—
\x
* On/OFF switch
L/
) Factory presetting LEDs:
1 BJF protection start
2 B/Ftrip local breaker
3 B/F trip bus-bar breakers
4  B/F trip remote breaker (transmission)
5 B/F blocked
6 Measured values faulty
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
usingthe keys 1 or | thefirst or last address within
the block can be selected and paged.

— Addresses which require numerical input

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

— Addresses which require text input

The display shows the four-digit address, i.e.
block and sequence number (e.g. 1201 for block
12, sequence number 1). Behind the bar appears
the meaning of the required parameter, in the sec-
ond display line, the applicable text. When the
relay is delivered, a text has 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 backwards within the block orto
the next (or previous) block. If the text needs to be
altered, press the “No” key N. The next alternative
text, also printed in the display boxes illustrated in
the following sections, then appears. If the alter-
native text is not desired, the N key is pressed
again, etc. The alternative which is chosen, is
confirmed with the entry key E. The changed
parameters are only saved after termination of pa-
rameterizing (refer below).

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

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

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

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

6.3.1.2 Selectable parameter sets

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

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

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

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

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

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

® Key combination F 1:
access to parameter set A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
access to parameter set C

® Key combination F 4:
access to parameter set D

Input of the codeword is again necessary for the set-
ting of a new selected parameter set. Without input
of the codeword, the settings can only be read but
not modified.

Since only a few parameters will be different in most
applications, it is possible to copy previously stored
parameter sets into another parameter set.

It is additionally 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 85000 PARAMETER
4} CHANGE-OVER

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

68
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Co Following copying, only such parameters need be
Addr. Py changed which are to be different from the source
from to parameter set.
8510 ORIG.SET SET A L )
Parameterizing must be terminated for each param-
8511 ORIG.SET SET B eter set as described in Section 6.3.1.1.
8512 ORIG.SET SET C
8513 ORIG.SET SET D
8514 SET A SET B 6.3.1.3 Setting of date and time
8515 SET A SET C The date and time can be set if the unit is equipped
with the real time clock. Setting is carried out in block
8516 SET A SET D 81 which is reached by direct addressing DA
8517 SET B SET A 8100 E or by paging with { and |. Input of the
codeword is required to change the data.
8518 SET B SET C _ o )
Selection of the individual addresses is by further
8519 SET B SET D scrolling using 1 | as shown below. Each modifica-
tion must be confirmed with the enter key E.
8520 SET C SET A
The date and time are entered with dots as separa-
8521 SET C SET B tor signs since the keyboard does not have a colon
or slash (for American date).
8522 SET C SET D
8523 SET D SET A The clock is s_ynchronized at the moment when the
enter key E is pressed following input of the com-
8524 SET D SET B plete time. The difference time facility (address
8104) enables exact setting of the time since the dif-
8525 SET D SET C ference can be calculated prior to the input, and the
synchronization of the clock does not depend on the
Table 6.1  Copying parameter sets moment when the enter key E is pressed.
Te1o0o00 seErrING Beginning of the block “Setting the real time clock”
JlreEar TIME cLOCK Continue with 1.
* 2 07 93 At first, the actual date and time are displayed.
{ 53 : 4 Continue with 1.
Enter the new date: 2 digits for day, 2 digits for month
f g1020 DAaTE and 4 digits for year (including century); use the order
+ as configured under address 7003 (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
* 81030 TINME with 2 digits, separated by a dot:
{ HH.MM.SS
sl DIFF TIME 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 00 and 10

When the relay is switched on or the operator terminal has been connected, firstly the address 0000 and the
type identification of the relay appears. All Siemens relays have an MLFB (machine readable type 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 by the address number.

ﬁ coooll 7svs12v1 . The relay introduces itself by giving its type number
. and the version of firmware with which it is
@ 7SV 512 * % % % % % % % % equipped. The second display line shows the com-
% plete ordering designation.

After address 1000, the functional parameters begin. Further address possibilities are listed under “Annunci-
ations” and “Tests”.

oy 1o0o000H Commencement of functional parameter blocks
IlparamMETERS

6.3.3 Power system data — address block 11

The relay requests basic data of the power system and the switchgear. The rated current (address 1105) is of
no concern for the actual protection functions of the device but is used for the calculation of the operational
measured values (refer Section 6.4).

T 110 0m

4} Beginning of the block “Power system data”
POWERSYSTEM DATA

Current transformer primary rated current (phases)
} 110508 In PRIMARY Smallest setting value: 10 A
+ 400 A Largest setting value: 50000 A
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With address 1112, the device is instructed as to
how the earth current input of the relay is connected.
This information is important for the monitoring of
measured values.

Two possibilities exist for the earth current path:

— Connection of the earth current from the star point
of the current transformers (standard circuit ar-
rangement, see also Appendix B, Figure B.2):
Address 1112 is then set as le/lph = 1.00

— Connection of the earth current from a separate
earth current detection transformer (e.g. summa-

tion current transformer, see also Appendix B,
Figure B.4).

Address 1112 is then set as

ratio of the earth current CT

le/lph = ratio of the phase current CT

Example:
Phase current transformers 400A/5A
Summation transformer 60A/1A
60/1
le/lph = 400//5 = 0.75

Under address 1115, the minimum trip command
duration can be set. This time is then valid for all pro-
tection functions of the device which can issue atrip
signal.

* 11120 Te/Iph Matching factor for earth current:

+ 1 .00 1.00 for connection in c.t. starpoint;

summation (earth) c.t. ratio
(phase) c.t. ratio

for connection to separate earth current trans-
former
Smallest setting value: 0.10
Largest setting value: 20.00
Minimum duration of trip command

* 111508 T-TRIP Smallest setting value: 0.00 s

+ 0 .10 s Largest setting value: 32.00 s
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6.3.4 Settings for circuit breaker failure protection — address block 12

Different possibilities exist for the initiation of the
breaker failure protection:

— Initiation by the trip command of the feeder pro-
tection. The trip command may be single-pole or
three-pole. In each case, current flow through
each of the breaker poles is monitored individual-
ly. The current threshold |-BF (address 1202)
shall be selected such that the protection will op-
erate at the smallest expected short-circuit cur-
rent. To be sure of this, the value should be 10 %
less than the minimum anticipated fault current.
On the other hand, the value should not be set
lower than necessary.

— Initiation by the trip command of a protection or
supervision device which does not necessarily
react to short-circuit current (e.g. Buchholz pro-
tection, overvoltage protection). The circuit
breaker auxiliary contacts are the criteria for the
breaker reaction in this case. Depending on the
connection of the auxiliary contacts, the breaker
can be supervised three-pole or on a pole-segre-
gated three-pole basis.

— Initiation by the trip command of a bus-bar protec-
tion. This corresponds to a three-pole trip com-
mand of the first possibility. In case of breaker fail-
ure, the trip command must be transmitted to the
remote end circuit breaker via a communication
link to ensure proper clearance of the fault.

The breaker failure protection 7SV512 can be oper-
ated single-stage or two-stage:

With two-stage operation, the trip command is re-
peated after a time delay T1 to the local feeder
breaker, normally to a different set of tripping coils of
this breaker. A choice can be made whether this trip
repetition shall be single-pole or three-pole if the ini-
tial feeder protection trip was single-pole; this choice
is made in address 1204. After a further delay time
T2 (address 1212 or 1213), the adjacent circuit
breakers (i.e. the breakers of the bus-bar zone and
— if signal transmission is possible — the breaker at
the remote end) are tripped provided the fault has
not yet been cleared. An example of the time se-
quence is illustrated in Figure 6.2.

With single-stage operation, the adjacent circuit
breakers (i.e. the breakers of the bus-bar zone and

— if transmission of the signal is possible — the
breaker at the remote end) are tripped after a delay
time T2 following initiation. The local trip command
is switched off under address 1203 in this case. An
example of the time sequence is illustrated in Figure
6.3.

Separate delay times can be set:

— for single- or three-pole trip repetition to the local
feeder circuit breaker after single-pole trip of the
feeder protection under address 1205
T1-1POLE.

— for three-pole trip repetition to the local feeder cir-
cuit breaker after three-pole trip of the feeder pro-
tection under address 1206 T1—-3POLE.

— for trip of the adjacent circuit breakers (bus-bar
zone and remote end if applicable) when using
current detection as breaker failure criterion, un-
der address 1212 T2—CURRENT,

— for trip of the adjacent circuit breakers (bus-bar
zone and remote end if applicable) when using
the breaker auxiliary contacts as breaker failure
criterion, under address 1213 T2—CB—-AUX.

The delay times are determined from the maximum
operating time of the feeder circuit breaker, the reset
time of the current detectors of the breaker failure
protection, plus a safety margin which allows for any
tolerance of the delay timers. The time sequence is
illustrated in Figure 6.2 for two-stage breaker failure
protection, and in Figure 6.3 for single-stage breaker
failure protection.

For sinusoidal currents one can assume that the re-
set time of the current detectors is less than 10 ms
but if current transformer saturation is expected then
20 ms should be calculated.

With two-stage breaker failure protection, a choice
can be made whether the timers T2 for trip of the ad-
jacent breakers will be started at the instant of trip
repetition, i.e. after expiry of T1 (the solid line in Fig-
ure 6.2), of whether it will be started already with the
trip command of the main protection (dotted line in
Figure 6.2 is also part of T2), i.e. T2 includes T1 (ad-
dress 1211).
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fault inception

fault clearance time normal

prot. CB operating time reset safety
trip (local) I-BF | margin
initiation breaker failure
protection
/ time delay T1 of breaker failure trip command reset safety
protection repeat |-BF | margin
I I
time delay T2 of breaker CB operating time
_______________ failure protection (adjacent CBs)

total fault clearance time with breaker failure

Figure 6.3 Time sequence example for normal clearance of a fault, and with circuit breaker failure, using
two-stage breaker failure protection

fault inception

fault clearance time normal

prot. reset Liafety
trip CB operating time 1-BF argin

initiation breaker failure
protection

/ time delay T2 of CB operating time
breaker failure protection (adjacent CBs)

total fault clearance time with breaker failure

Figure 6.2 Time sequence example for normal clearance of a fault, and with circuit breaker failure, using
single-stage breaker failure protection

If the circuit breaker associated with the feeder is not about this disturbance (via the binary input “>CB
operative (e.g. control voltage failure or air pressure defect”, the adjacent circuit breakers (bus-bar and
failure), it is clear that the breaker cannot clear the remote end if applicable) are tripped after the time
fault. Time delay for tripping the adjacent breakers is T3 CB—-DEF (address 1214) which is normally set to
not necessary in this case. If the relay is informed 0.
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e

e

ool B KER
FAILURE OT .

o1l B K FAIL
o}
|o

201
0 I/

o300 T CRoff
N
|Y

o408 T 1POLE
Y
|N

sB T POLE
0

60 T POLE
0

110 T IP-BB
T + T 2

Beginning of the block “Circuit breaker failure protec-
tion”

Circuit breaker failure protection is
ON switched on

OFF switched off

Pick-up value of the current detector of the breaker
failure protection

Smallest setting value: 0.05 I
Largest setting value: 4.00 Iy

Trip signal repetition to the local feeder circuit breaker
(cross trip) is switched off

NO after T1 (two-stage breaker failure protection)
cross trip will be initiated

YES  cross trip is switched off (single-stage breaker
failure protection)

Single-pole trip signal repetition to the local feeder
breaker after single-pole trip of the feeder protection

YES is permitted provided the feeder protection has
issued a single-pole trip signal

NO is not permitted: always three-pole trip by the
breaker failure protection

Delay time for trip signal repetition to the local feeder
breaker after single-pole trip command of the feeder
protection

Smallest setting value: 0.00 s

Largest setting value: 32.00 s

Or oo, i.e. no trip in this case

Delay time for trip signal repetition to the local feeder
breaker after three-pole trip command of the feeder
protection

Smallest setting value: 0.00 s

Largest setting value: 32.00 s

Or oo, i.e. no trip in this case

The total delay time of the trip signal to the adjacent
circuit breakers (bus-bar zone and remote end if appli-
cable)

T1+T2 is composed of T1 (address 1205 or 1206)

and T2 (address 1212 or 1213); i.e. T2 is
started after expiry of T1

T2 is equal T2 (address 1212 or 1213); i.e. T2
is started with trip command of the feeder
protection
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f 12120 T2 -CURRENT
tlo .15 =

A 12130 T2 CB-AUX.
tlo.15 =

40 T3 CB-DETF.

i
-
-

Delay time of the trip signal to the adjacent breakers
(bus-bar and, if applicable, remote end) if current flow
(address 1202) is breaker failure criterion

Smallest setting value: 0.00 s

Largest setting value: 32.00 s

Or co, i.e. no trip in this case

Delay time of the trip signal to the adjacent breakers
(bus-bar and, if applicable, remote end) if breaker aux-
iliary contacts are the breaker failure criterion

Smallest setting value: 0.00 s

Largest setting value: 32.00 s

Or oo, i.e. no trip in this case

Delay time of the bus-trip signal to the adjacent break-
ers (bus-bar and, if applicable, remote end) if the local
feeder breaker is defective
Smallest setting value:
Largest setting value:

Or co, i.e. no trip in this case

0.00 s
32.00 s

The delay time of the end fault protection is set under
address 1220. An end fault is a short-circuit between
the circuit breaker and the current transformer set of
the feeder.

If, during an end fault, the circuit breaker is tripped
by areverse fault stage of the feeder protection or by
the bus-bar protection (the fault is a bus-bar fault as
determined from the location of the current trans-
formers), the fault current will continue, because it is
fed from the remote end of the feeder circuit.

The time T—ENDFAULT (address 1220) is started
when, during fault detection conditions of the feeder
protection, the circuit breaker auxiliary contacts indi-
cate open poles and, at the same time, current flow
is detected (address 1202). The trip command of the
end fault protection is intended for the transmission
of an intertrip signal to the remote end circuit break-
er.

Thus, the delay time is set such that it can bridge out
short transient end fault conditions which may occur
during switching of the breaker.

12201
0.10

T-ENDFAULT

S

Delay time for end faults until trip signal for transmis-
sion to the remote end is generated

Smallest setting value:
Largest setting value:

Or co, i.e. no trip in this case

0.00 s
32.00 s

In order to meet the high safety requirement of the
circuit breaker failure protection, comprehensive
monitoring facilities and plausibility checks have
been incorporated to the 7SV512 relay. For details
refer to Section 4.2.7.

A pre-condition for the correct operation of some of

these monitoring and plausibility check functions is,
that the relay is connected according to a certain
connection scheme. If the binary inputs and outputs
are assigned as delivered and if the relay is con-
nected according the connection diagram in Appen-
dix B, all check functions are optimized to match
each other and the safety requirements.

C53000-G1176—-C91

75



7SV512 v

Operating instructions

In those cases where the pre-conditions of one or
the other plausibility check cannot be fulfilled be-
cause of the physical arrangement of the substation
components (e.g. if the earth current of the feeder is
not available), reaction of some plausibility checks
can be matched to the physical connection in ad-
dresses 1221 to 1223.

If, for example, the assignment of the binary inputs
and trip relays has been changed for some reason, it
may be necessary to avoid blocking of the breaker
failure protection by the current summation monitor
or the hard-ware supervision, in address 1221.

In order to bridge out transient phenomena during
which the plausibility conditions are violated for
short time periods (e.g. the current sum condition

during current transformer saturation), the blocking
of the breaker failure protection can be delayed un-
der address 1222.

One important plausibility check of the breaker fail-
ure protection is the 2-out-of-4 condition on the pick-
up of the current detectors. But this can only operate
if all three phase currents and the residual (earth)
current are introduced to the relay. If this four-cur-
rent-connection is not possible for external reasons,
the breaker failure protection function itself calcu-
lates the negative sequence current from the phase
currents and uses this as the fourth criterion in the
2-out-of-4 check. If the earth current is not con-
nected to the relay, address 2123 PLAUS 1POLe
must be set to NEG.SEQ. CURRENT. Otherwise cur-
rent detection would not be possible!

12 10 BLOCK

Y E S

M ON

e

2B T-BLOCKMON
S

N

A 12230 PLAUS 1POL
*RESIDUAL CURRENT
|NEG.SEQ. CURRENT

Pick-up of the current sum monitor or hard-ware moni-
tor blocks the breaker failure protection

YES or

NO

Delay time for blocking of the breaker failure protec-

tion when the current sum monitor or the hard-ware

monitor has picked up (provided address 1221 is set
to YES)

Smallest setting value:
Largest setting value:

or co, i.e. no blocking

0.05 s
32.00 s

Plausibility check for single-phase current detection is
performed with the

RESIDUAL CURRENT i.e. the earth current con-
nected to the relay terminals or

NEGative SEQuence CURRENT which is calculated
from the phase currents
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6.3.5 Settings for fault recording — address block 28

The relay is equipped with fault data storage (see
Section 4.5.2). This function can only be effective if
the configuration parameter (address 7828) of fault
recording has been set to EXIST (Section 5.4.2).

The fault data storage can be initiated either with
each start of the breaker failure protection or only by
atrip. In the latter case the trip must occur within the
recording time T—REC, which is settable (address
2802). Additionally, one can select whether the data
of the fault data record shall be output to the opera-
tor interface on the front PC/PD or to the LSA—inter-
face LSA.

2l 2800
dlrave RECORDINGS
) 28010 FAULT REC
tllo
OFF
A 28020 INITIATION
fley FPavrT pDETE
BY TRIP <T-REC
A 28030l FAuULT REC
tlro pc/ep
TO LSA
M| 2 sl T-REC
*O s

Beginning of block “Fault recordings”

Fault recording is
ON switched on
OFF  switched off

Initiation of fault record storage
— BY each FAULT DETECtion

— BY TRIP command < T—REC, i.e. trip within a
time T—REC (address 2804)

TO PC/PD — Fault records are routed to the
operating interface connector at
the front (e.g. personal computer)

TO LSA — Fault records are routed to the

LSA interface connector

Time period within which trip command must have
been issued so that a fault record is stored (address
2802)

Smallest setting value:
Largest setting value:

0.01 s
2,50 s
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6.3.6 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective
relay are described in Section 4.5.4. They partly
monitor the relay itself and partly the steady-state
measured values of the transformer circuits.

The sensitivity of the measured value monitoring can
be changed in block 29. The factory settings are
suitable in most cases. If particularly high operation-
al asymmetries of the currents are expected, or if,

during operation, one or more monitoring functions
reacts sporadically, then sensitivity should be re-
duced.

NOTE: Prerequisite for correct functioning of the
measured value monitors is the proper setting of the
general power system data (Section 6.3.3), espe-
cially the parameters concerning earth current
matching.

=>
N
O
o
o
]
=

EAS.VALUE

Beginning of block “Measured value supervision”
4} SUPERVISION

Current threshold above which the symmetry moni-
* 2 30 sy Tthres toring is effective (refer to Figure 4.21)
+ 0 . I/ In Smallest setting value: 0.10 - Iy

Largest setting value: 1.00 - Iy

Symmetry factor for the current symmetry = slope of
* 2 i@ syM.Fact I the symmetry characteristic (see Figure 4.21)
+ 0 .50 Smallest setting value: 0.10

Largest setting value: 0.95

Current threshold above which the summation moni-
{ 29050 suM.Ithres toring (refer to Figure 4.20) reacts (absolute content,
1o I/In referred to Iy only)

Smallest setting value: 0.05 - Iy

Largest setting value: 2.00 - Iy

Relative content (related to the maximum conductor
} 29060 suM.Fact.I current) for operation of the current summation mon-
Yllo. 10 itoring (refer Figure 4.20)

Smallest setting value: 0.00

Largest setting value: 0.95
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6.3.7 Settings for breaker pole discrepancy supervision — address block 38

A precondition for the correct operation of the pole
discrepancy supervision is that this function is confi-
gured as EXIST under address 7838 (refer Section
5.4.2).

The pole discrepancy supervision avoids that only
one or two poles of the feeder circuit breaker is open
continuously. Either the auxiliary contacts of each in-
dividual breaker pole or a series and parallel con-
nection of the auxiliary contacts must be connected
to binary inputs of the device, for this task.

The delay time T—DISCREP (address 3802) deter-
mines how long time a breaker pole discrepancy
condition of the feeder circuit breaker, i.e. only one
or two poles open, may be present before the pole
discrepancy supervision issues a three-pole trip
command. The time must clearly be longer than the
duration of a single-pole auto-reclose cycle. The
time may be limited by the permissible duration of an
unbalanced load condition which is caused by the
unsymmetrical position of the circuit breaker poles.
Conventional values are 2 s to 5 s.

ooll
C R E

©

POLE
PANCY

0

01B POLE-DISCR

e

e

o021
0

©

T-DISCRETP

o

S

Beginning of the block “Pole discrepancy supervi-
sion”

Pole discrepancy supervision is

ON switched on

OFF switched off

Delay time for three-pole trip by the pole discrepancy
supervision

Smallest setting value:
Largest setting value:

Or co, i.e. no trip in this case

0.00 s
32.00 s
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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 (optional).

Most of these annunciations can be relatively freely
allocated to the LEDs and binary outputs (see Sec-
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 {} forwards or || back-
wards up to address 5000,

— Direct selection with address code, using key DA,
address 500 0 and execute with key E,

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

For configuration of the transfer of annunciations to
a central processing device or localized substation
automation system, the necessary data are entered
in block 69 (see Section 5.6).

The annunciations are arranged as follows:

Block 51 Operational annunciations; these are
messages which can appear during the
operation of the relay: information about
condition of relay functions, measure-
ment data etc.

Block 52 Eventannunciations for the last fault; pick-
up, trip, or similar.

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

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

Block 56 Annunciations for CB operation statistics,
that is counters for tripping commands,
together with accumulated short circuit
currents of each breaker pole.

Block 57 Indication of operational measured val-
ues (currents).

Tlfso0oo0om
JlanvuNcIaTIONS

Commencement of “annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
FNo is given in Appendix C. It is also indicated to which device each annunciation may be routed.
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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
F1t” together with the sequence number of the
fault. Detailed information about the history of the
fault is contained in blocks “Fault annunciations”; re-
fer Section 6.4.3.

The input of the codeword is not required.

After selection of the address 5100 (by direct selec-
tion with DA 5100 E and/or paging with { or |
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 abbreviated forms are
explained. It is indicated whether an event is an-
nounced on occurrence (C = “Coming”) or a status
is announced “Coming” and “Going” (C/G).

The first listed message is, as example, assigned
with date and time in 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
displayed time.

51000 op
ANNUNCTI

ERATIONATL
ATIONS

28 .07
LED

.9

r e s

w

Beginning of the block “Operational
annunciations”

1st line: Date and time of the event or status
change

2nd line: Annunciation text, in the example Coming

If the real time clock is not available the date is replaced by xx.xx.xx, the time is given as relative time from the

last re-start of the processor system.

Direct response from binary inputs:

>Start FltRec
> CB Aux L1
> CB Aux L 2
> CB Aux L 3
> CB Aux 3 pcC
> CB Aux l1pcC

Fault recording started via binary input (C)

Circuit breaker auxiliary contact pole L1 closed (C/G)
Circuit breaker auxiliary contact pole L2 closed (C/G)
Circuit breaker auxiliary contact pole L3 closed (C/G)
Circuit breaker auxiliary contact all poles closed (C/G)

Circuit breaker auxiliary contact any pole closed (C/G)
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SAnnun User defined annunciation No 1 received via binary
input (C/G)

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

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

SAnnun User defined annunciation No 4 received via binary
input (C/G)

>Start General fault detection signal from a main protection
relay for beaker failure protection (C/G)

>Start N Earth fault detection signal from a main protection
relay for beaker failure protection (C/G)

>Trip General trip signal from a main protection relay for
beaker failure protection (C/G)

>Trip p e Three-pole trip signal from a main protection relay for
beaker failure protection (C/G)

>Trip 1 Trip signal for pole L1 from a main protection relay for
beaker failure protection (C/G)

>Trip 2 Trip signal for pole L2 from a main protection relay for
beaker failure protection (C/G)

>Trip 3 Trip signal for pole L3 from a main protection relay for
beaker failure protection (C/G)

S>B/F blo Breaker failure protection blocked via binary input
(C/G)

SCB defe Circuit breaker defective (from external breaker moni-
tor) (C/G)

General operational annunciations of the protection device:

Re-start
Syst.F t
L ED r e e
F1lt R e f
Param u i
Param S
Param S
Param S
Param S

Re-start annunciation of the processor system (C)

Network fault (C), detailed information in the fault an-
nunciations

Stored LED indications reset (C)
Fault recording switched off (C/G)
Parameters are being set (C/G)
Parameter set A is active (C/G)
Parameter set B is active (C/G)
Parameter set C is active (C/G)

Parameter set D is active (C/G)
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Annunciations of monitoring functions:

Failure 18V Failure in internal supply voltage 18 V (C/G)
Failure 15v Failure in internal supply voltage 15V (C/G)
Failure 5V Failure in internal supply voltage 5 V (C/G)
Failure ov Failure in offset voltage 0 V (C/G)
Failure RKA Failure on input/output module RKA (C/G)
Annunc. Lost Annunciations lost (buffer overflow) (C)
Flt.Buff.Over Buffer for fault annunciations overflow (C)
Flt.Flag Over Buffer of fault flags overflow (C)
Oper .Ann.Inv Operational annunciations invalid (C)
Fault.Ann.Inv Fault annunciations invalid (C)
Annunc.Inval. Annunciations invalid (C/G)
Stat.Buff.Inv Buffer for operation statistics invalid (C/G)
LED Buff.Inva Buffer for stored LEDs invalid (C/G)
Failure 3 T (F;)lilure detected by current plausibility monitor 2I (C/
Failure Isymmn Failure detected by current symmetry monitor
(C/G)
Chs.Error Check-sum error detected (C/G)
Chs.=Si1 Error Check-sum error d_etectt_ad for_ parameter set A:
no operation possible with this set (C/G)
Chs.S2 Error Check-sum error d_etectt_ad for_ parameter Set B:
no operation possible with this set (C/G)
Chs.SS3 Error Check-sum error d_etectt_ad for_ parameter set C:
no operation possible with this set (C/G)
Chs.Sa Error Check-sum error d_etectt_ad for_ parameter set D:
no operation possible with this set (C/G)
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Operational annunciation of the circuit breaker failure protection:

BFP of £
BFP-Pickup
BFP B1lock
BFP HW Rel.

Circuit breaker failure protection is switched off (C/G)

Circuit breaker failure protection initiated (signal from
feeder protection arrived) (C/G)

Circuit breaker failure protection is blocked (C/G)

Hardware monitor has released breaker failure pro-
tection (C/G)

Annunciations of the pole discrepancy supervision:

PolebDi

s . of £

Further messages:

Table

overflow

End o f

table

Pole discrepancy supervision is switched off (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 through the individual annunciations for-
wards or backwards. Each annunciation is assigned
with a sequence item number.

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 fault, and explained.

ﬁ 52000 LAsT
4} FAULT

18 18.03.94

e
o
o

o
o
w
[
o

-
vs)

FP-Start : C

Mloosm 3s n 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 the beginning of the fault is giv-
en; time resolution is 1 ms

The following items indicate all fault annunciations
which have occurred from fault detection until drop-off
of the device, in chronological sequence. These annun-
ciations are tagged with the relative time in milliseconds,
starting with the fault detection.
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General fault annunciations of the device:

Syst.

F

1t

Faul

IL1/

op-off

System fault with consecutive number
Beginning of fault

Interrupted fault current of phase L1
Interrupted fault current of phase L2
Interrupted fault current of phase L3

Drop-off of the device, general

Annunciations of circuit breaker failure protection:

BFP B1lock
BFP-Start
BFP-Start L1
BFP-Start L 2
BFP-Start L3
BFP T1 3 pole
BFP T 1 lpole
BFP T 2 Curr
BFP T 2 B aux
BFP T 3 BRdef
BFP Tend Faul
BFP Trip L1
BFP Trip L 2
BFP Trip L 3
BFP Trip L123
BFP CrossTraip
BFP Tr1i1p B B
B/ F TransTrip

Breaker failure protection blocked (during fault)

Initiation of breaker failure protection

Initiation of breaker failure protection, CB pole L1
Initiation of breaker failure protection, CB pole L2
Initiation of breaker failure protection, CB pole L3

Delay time T1 after three-pole trip expired
Delay time T1 after single-pole trip expired

Delay time T2 with current criterion expired

Delay time T2 with CB auxiliary contact criterion ex-
pired

Delay time with defective circuit breaker expired

Delay time for end fault protection expired

Trip by breaker failure protection caused by failure in
pole L1 (1st stage)

Trip by breaker failure protection caused by failure in
pole L2 (1st stage)

Trip by breaker failure protection caused by failure in
pole L3 (1st stage)

Trip by breaker failure protection three-pole (1st
stage)

Trip by breaker failure protection on the local feeder
circuit breaker (1st stage)

Trip by breaker failure protection to the bus-bar
breakers (2nd stage)

Transfer trip signal of breaker failure protection
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Trip by breaker failure protection on the bus-bar

B/F-BRdefT i
° P breakers during defect of the feeder breaker

Annunciations of pole discrepancy supervision:

PoleDis.Start Pole discrepancy supervision started
PoleDis. L1 Pole discrepancy supervision started for pole L1
PoleDis. L2 Pole discrepancy supervision started for pole L2
PoleDis. L 3 Pole discrepancy supervision started for pole L3
PoleDis Trip Trip by pole discrepancy supervision

Further messages:

Table emp ¢ty means that no fault event has been recorded

Table overflow means that other fault data have occurred, however,
memory is full

Table supercede dl a new fault event has occurred during read-out: page
on with 1 or |; the display shows the first annunci-

ation in the actualized order

End of table | If not all memory places are used the last message is
End of table.

The data of the second to last system fault can be found under address 5300. The available annunciations are
the same as for the last fault.

ﬁ 53000 2nd TO LAS Beginning of the block “Fault annunciations of

@ TFAULT the second to last system fault

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 last fault.

ﬁ 54000 3rd TO LAS Beginning of the block “Fault annunciations of

@ TFAULT 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 7SV512,
i.e. the number of breaker fail occurrences, is
counted. Additionally, the interrupted currents are
stated for each individual pole and given under the
fault annunciations (refer Section 6.4.3) following
each trip command. These currents are accumu-
lated and stored. Counter status and stores are se-

reached by direct addressing DA 56 00 E or by
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 not required for read-off of

cured against auxiliary voltage failure and can be counter states.

read off under address 5600. The address can be

ﬁ 56 000 cB OPERAT . Beginning of the block “Circuit breaker operation

@STATISTICS statistics

f56o4lB/F No =

1z

Number of circuit breaker failures, e.g. 1

Page on with key 1 to get further counter states

f 56070 X1L1/In Accumulated interrupted currents for CB pole L1

f 56080 X1L2/1In Accumulated interrupted currents for CB pole L2

f s6090 X113/ 1In Accumulated interrupted currents for CB pole L3

The maximum values of the counters are:
— BJF No
— 3IL1/In, ZIL2[In, ZIL3/In

9 digits
7 digits plus 1 decimal digit

The counters can be reset to 0 in block 82 (see Section 6.5.2).

88 C53000-G1176—-C91



7SV512 Vi1

Operating instructions

6.4.5 Read-out of operational measured values — address block 57

The steady state rms operating values can be read
out at any time under the address 5700. The ad-
dress can be called up directly using DA 5700 E
or by paging with § or |. The individual measured
values can be found by further paging with 1 or .
Entry of the codeword is not necessary. The values
are updated in approximately 5 seconds intervals.

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 be en-
tered to the device under address block 11 as de-
scribed in Section 6.3.3.

In the following example, some typical values have
been inserted. In practice the actual values appear.
Values outside the operation range of the relay are
indicated with *xxx.

ﬁ 57000 OPERATIONAL
4'; MEASURED VALUES

Beginning of the block “Operational measured val-
ues”

Use 1 key to move to the next address with the next measured value.

57010 M
IL1 =385 A

=
b
n
<
b
e

U E

i

57030 MEAS.VALUETE

f 7100 MEA VALUE
{ L1[%]=09 2 3
A 7110 MEAS .VALUE
flzz2r121=95.5 =2
AM{s 7120 MEAS . VALUE
flzo3rs1=96.5 =2
f5713IMEAs VALUE
{ E[%] =0.2 3

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
under address 1105 (for ly) (refer to Section 6.3.3).

The percentage is related to rated current of the relay
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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 conditions. The 7SV512 con-
tains facilities, e.g. to re-adjust the real time clock, to
erase stored information and event counters, to
switch on or off partial functions under specific con-
ditions, or to change over preselected sets of func-
tion parameters.

The functions can be controlled from the operating
panel on the front of the device, via the operating in-
terface on the front as well as via binary inputs.

In order to control functions via binary inputs it is

necessary that the binary inputs are marshalled to
the corresponding switching functions during instal-
lation of the device and that they are connected ac-
cordingly (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 keys {} forwards or |
backwards up to address 8000, or

— by direct selection with address code, using key
DA, address 8 0 0 0 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 opera-
tive. Setting is carried out in block 81 which is
reached by direct addressing DA 8100 E or by
paging with {} and |. Input of the codeword is re-
quired to change the data.

Beginning of the block “Device control”

Adjusting and synchronizing the real time clock — address block 81

Selection of the individual addresses is by further
scrolling using 1 | as shown below. Each modifica-
tion must be confirmed with the enter key E.

Te1o00l sETTING
JlreEar TIiME crLoCK
M2 1 1994

tl2 31

dls 1020 DarTE

'

b{s 1030 TIME

'

AM{s 1040 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 format
as configured under address 7003 (Section 5.3.2), but
always use a dot as 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 setting, the clock is set for-
wards by the entered time, or backwards using the
+/-- key. The format is the same as with the time set-
ting above.
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6.5.2 Erasing stored annunciations and counters — address block 82

The statistical indications (Section 6.4.4, address
5600) are stored in EEPROM s in the device. They
are therefore not erased if the auxiliary power supply
fails. Additionally, annunciations and the status of
the LED memories are stored in NV—-RAMs and are
thus saved provided the back-up battery is installed.
These stores can be cleared in block 82. Block 82 is
called up by paging with the keys 1 or || or directly by
keyinginthe code DA 8 2 0 0 E. With the exception

of resetting the LED indications (address 8201), co-
deword entry is necessary to erase the stored items.
Reset is separate for the different groups of count-
ers, memories and annunciations. One reaches the
individual items by paging t |. Erasure requires
confirmation with the key J/Y. The display then con-
firms the erasure. If erasure is not required, press
key N or simply page on.

ﬁ g 2001l
@RESET

flopErar.annNuNC.

fHlFaver anmunc. =2

Beginning of block “Reset”

Request whether the LED memories should be reset

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

Request whether the operational annunciation buffer
store should be erased

Request whether the fault annunciation buffer store
should be erased

During erasure of the stores the display shows TASK IN PROGRESS. After erasure the relay acknowledges

erasure, e.g.

82020 RESET
EXECUTED
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6.5.3 Off/On control of part functions of the device

During operation of protection relay it may be de-
sired to control the relay manually or from system cri-
teria, temporarily to switch off partial functions of the
relay or to switch them on only under specific condi-
tions. An example may be the switching off the pro-
tection function during maintenance of the circuit
breaker.

The relay allows partial functions to be switched on
or off via binary inputs or manual operation via the
integrated operator panel or via the operating inter-
face at the front using a personal computer.

For switching via binary inputs it is, of course, neces-
sary that the binary inputs have been marshalled to
the corresponding switching functions. Further-
more, it must be noted that a binary input is required
for each function, switching off and switching on.
The switching command is stored in the relay and
protected against auxiliary voltage failure (the func-
tion of a bi-stable store). The command can be an-
nunciated via an annunciation relay or LED display.

For switching via the integrated operator panel or
the front interface, a code word is necessary. The
control functions are found at the beginning of the
parameter block of each protection or supplementa-
ry function. The switch condition shown in the dis-
play can be changed over using the “No”—key N.
The opposite switch condition then appears in the
display. Each change of condition must be con-
firmed with the E—key. The change-over is first re-
corded in the relay when codeword operation has
been terminated. This is done by the key combina-
tion 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. The switched conditions are then perma-
nently stored in EEPROMs and protected against
auxiliary voltage failure; the display confirms “NEW
SETTINGS SAVED”. 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.

A function is switched ON when the on—command
has been given by both the binary input AND also
from the operator panel or interface.

A function is switched OFF when the off—command
is given by EITHER the binary input OR from the op-
erator panel or the operating interface. Thus it is en-
sured that a partial function can only be switched on
from that place where it was previously switched off.

Control inputs which are not marshalled to a binary
input are regarded, from that location, as switched
on, so that change of the condition is possible from
the operator panel or the operating interface.

At the operator panel and the operating interface the
factory setting is equally that all partial functions are
switched on, so that switching via binary inputs is
possible.

The completion of a switching command is, inde-
pendent of its cause, output as an operational an-
nunciation:

— “(function) of£” Comes at the instant of
switch-off,

— “(function) off” Goes at the instant that it is
switched on.

These annunciations are listed in block 51 under
OPERATIONAL ANNUNCIATIONS and can also be
transmitted via the LSA interface to a central com-
puter. Also they can be marshalled as binary out-
puts; the signal relay then indicates the switched-off
condition.

For annunciations one must differentiate:

— Direct confirmation of a binary input is available as
long as the corresponding binary input is ener-
gized. It can be output via a signal relay or LED. In
the summary of all annunciations (Appendix C)
these annunciations are identified with a’ >’ sym-
bol.

— The completion indication of the switched-off con-
dition is signalized independently of the source of
the command. It appears (“Comes”) at the instant
of switch-off and disappears (“Goes”) at the in-
stant of switching on.

The following survey shows the control functions
and also indicates which confirmation indications
are generated.
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12010 BREARK
N

FAIL

FF

8010 PoLE

w

D

I SCR

sol1l FaruLT

N

RECR

Binary input
confirmation

Completion indication
(‘comes’ and 'goes’)

Circuit breaker failure protection

031 >B/F on

032 >B/F off

471

Pole discrepancy supervision

033 >PoleDis. on

034 >PoleDis. off

Fault recording

035 >FaultRec on

036 >FaultRec off

600

108

B/F off
PoleDis. off
FaultRec. off
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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.

The first 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 termi-
nating with enter key E, or by paging through the dis-
play with {} or ||. You can switch-over to look up a dif-
ferent parameter set, e.g.

— Press key combination F 2, i.e. first the function
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 is used for the other
parameter sets:

e Key combination F 1:
access to parameter set A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
access to parameter set C

® Key combination F 4:
access to parameter set D

The relay always operates with the active parameter
set even during read-out of the parameters of any
desired parameter set. The change-over procedure
described here is, therefore, only valid for read-out
of parameters in the display.

6.5.4.2 Change-over of the active parameter
set from the operating panel

For change over to a different parameter set, i.e. if
a different set shall be activated, the address block
85 has 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 PARAMETER
4} CHANGE-OVER

Beginning of the block “Parameter change-over”:
processing of parameter sets

Itis possible to scroll through the individual address-
es using the 1 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 1 to address 8503. Using the
“No” —key N you can change to any desired param-
eter set; alternatively, you can decide that the pa-
rameter sets are to be switched over from binary in-
puts. If the desired set or possibility appears in the
display, press the enter key E.

As with every settings of the device for which code-
word input is necessary, codeword operation must
be terminated. This is done by using the key combi-
nation F E, i.e. depressing the function key F fol-
lowed by the entry key E. The display shows the
question “SAVE NEW SETTINGS?”. Confirm with
the “Yes” —key Y that the new settings shall become
valid now. If you press the “No”—key N instead,
codeword operation will be aborted, i.e. all alter-
ations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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f 85010 ACcCTIV PARAM Address 8501 shows the actually active parameter set

Use the “No”—key N to page through the alternatives.

1 85030 acTIVATING The desired alternative is selected by pressing the

SET A enter key E.
SET B
SET C
SET D

If you select SET BY BIN.INPUT, then the parameter
set can be changed over via binary inputs (see Sec-

ET BY B I . I P T .
5 N nev tion 6.5.4.3).

6.5.4.3 Change-over of the active parameter

set via binary inputs Binary input causes

If change-over of parameter sets is intended to be ParamSelec.1 | ParamSelec.2 active set
carried out via binary inputs, the following is to be no no Set A
heeded: yes no SetB
— Locally (i.e. from the operator panel or from PC via no yes Set C

the operating interface), ACTIVATION must be yes yes SetD

switched to SET BY BIN.INPUT (refer Section

6.5.4.2). no = input not energized

yes input energized

— 2 logical binary inputs are available for control of Table 6.2  Parameter selection via binary input
the 4 parameter sets. These binary inputs are
designated “>Param.Selec.1” and “>Param.

Selec.2”. _
Selector switch for

— The logical binary inputs must be allocated to 2 T param. set

physical input modules (refer Section 5.5.2) in or- | .—A

der to allow control. An input is treated as not en- L /‘ B D_ L—
ergized when it is not assigned to any physical in- T _C

put. D Binary input:

— The control input signals must be continuously
present as long as the selected parameter set

shall be active. -—g‘
L )’ -
The active parameter sets are assigned to the logical + C D— L—
binary inputs as shown in Table 6.2. .D_, _ .
Binary input:
>ParamSelec.2

|
|
} >ParamSelec.1
|
|

A simplified connection example is shown in Figure
6.4. Of course, the binary inputs must be declared in

- Figure 6.4 Connection scheme for parameter
normally open (“NO”) mode.

change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

Prerequisite for commissioning is the completion of
the preparation procedures detailed in Chapter 5.

/_I\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can re-
sult in severe personal injury or property
damage.

Only qualified personnel shall work on and
around this equipment after becoming
thoroughly familiar with all warnings and
safety notices of this manual as well as with
the applicable safety regulations.

Particular attention must be drawn to the
following:

P The earthing screw of the device must
be connected solidly to the protective
earth conductor before any other con-
nection is made.

p Hazardous voltages can be presenton
all circuits and components con-
nected to the supply voltage or to the
measuring and test quantities.

p Hazardous voltages can be present in
the device even after disconnection of
the supply voltage (storage capaci-
tors!).

P The limit values given in the Technical
data (Section 3.1) must not be exceed-
ed at all, not even during testing and
commissioning.

When testing the unit with a secondary injection test
set, it must be ensured that no other measured val-
ues are connected and that the tripping leads to the
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 transformer
secondary leads, it is sufficient to set this
switch to the “Test” position. The short-cir-
cuit switch must be checked beforehand
(refer Section 5.2.5).

It is recommended that the actual settings for the
relay be used for the testing procedure. If these val-
ues are not (yet) available, test the relay with the fac-
tory settings. In the following description of the test
sequence the preset settings are assumed.

For the functional tests a three-phase symmetrical
current source with individually adjustable currents
should be available. For checking the pick-up values
a single-phase current source is sufficient, but this is
not adequate for a correct functional check of the
measured value monitoring systems.

If unsymmetrical currents occur during the tests it is
likely that the asymmetry monitoring will frequently
operate. This is of no concern because the condition
of steady-state measured values is monitored and,
under normal operating conditions, these are sym-
metrical; under short circuit conditions these moni-
toring systems are not effective.

NOTE! The accuracy which can be achieved during
testing depends on the accuracy of the testing
equipment. The accuracy values specified in the
Technical data can only be reproduced under the
reference conditions set down in IEC 60255 resp.
VDE 0435/part 303 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon purely as functional tests.

During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the out-
put relays for remote signalling. If the relay is con-
nected to a central memory device via the serial in-
terface, correct communication between the relay
and the master station must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front plate
and via the remote reset relay (see connection dia-
grams, Appendix A). 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 circuit breaker failure protection

In order to test the circuit breaker failure protection,
this function must be switched on, i.e. address 1201
BREAK FAIL = ON. The end fault protection is made
ineffective by setting address 1220 to T-ENDFAULT

= ©0.

Before atest current is injected, the initiation condi-
tions must be fulfilled: The binary input functions
“>start” (FNo 70, allocated to INPUT 10) and
“>Trip” (FNo 72, allocated to INPUT 9 when deliv-
ered) must be energized. Binary input function “>B/
F Block” (FNo 77, allocated to INPUT 8 when deliv-
ered) must not be energized. In addition, input func-
tion “>Trip 3pole” (FNo 73) is energized.

Testing can be performed with single-phase, two-
phase or three-phase test current. When testing
single-phase, the test current is injected via one
phase and earth.

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 current above 4 . Iy, therefore, measurement
shall be performed dynamically. It should be stated
that the relay picks up at 1.1 times setting value and
does not pick up at 0.9 times setting value. Current
below 4 . Iy can be slowly increased.

When the set value for |-BF (address 1202, factory
setting 0.1 x Iy) is exceeded the indication “BFP
start” (FNo 473, on LED 1 when delivered) ap-
pears. The further reaction of the breaker failure pro-
tection depends on the parameterized functions.

With two-stage breaker failure protection (address
1203 is set TRIP CRoff = NO), the annunciation “BFP
CrossTrip” (FNo 506, LED 2 when delivered) ap-
pears after expiry of the time delay T1-3POLE (ad-
dress 1206, 0.00 s when delivered). Check that the
assigned trip relay contacts close (trip relays 3to 5
when delivered).

After expiry of the time T2—CURRENT (address
1212, factory setting 0.15 s) the annunciation “BFP
Trip BB” appears (FNo 507, LED 3 when deliv-
ered). Check that the assigned trip relay contacts
close (trip relays 1 when delivered). Additionally, the
intertrip signal “BFP TransTrip” appears (FNo

508, LED 4 when delivered). Check that the as-
signed trip relay contacts close (trip relays 2 when
delivered).

When the delay time T—1—-3POLE (address 1206) is
not set to 0.00 s (as delivered), then it must be
noted, that the total delay time until bus-bar trip sig-
nal “BFP Trip BB” may be composed of the sum
of T1-3POLE and T2—CURRENT (if address 1211
is set T-TRIP—BB = T71 + T2; as delivered), or it is
only the time T2—CURRENT (if address 1211 is set
T-TRIP-BB = T2).

With single-stage breaker failure protection (ad-
dress 1203 is set TRIP CRoff = YES), address 1211
T-TRIP-BB should be set to T2, otherwise address
1206 must be set T1 —3POLE must be setto 0.00 sin
order to ensure that this time will not be added to the
expected tripping time. After expiry of T2—CUR-
RENT (address 1212, 0.15 s at delivery) the annun-
ciation “BFP Trip BB” appears (FNo 507, LED 3
when delivered). Check that the assigned trip relay
contacts close (trip relays 1 when delivered). Addi-
tionally, the intertrip signal “BFP TransTrip” ap-
pears (FNo 508, LED 4 when delivered). Check that
the assigned trip relay contacts close (trip relays 2
when delivered). Switch off the test current.

It must generally be noted that the settimes are pure
delay times; operating times of the measurement
functions are not included.

The tests carried out until now have used the current
flow as breaker failure criterion. The following tests
with the breaker auxiliary contact criterion are car-
ried out without test current. The binary inputs as
above remain energized.

In addition, one of the binary input functions for the
breaker auxiliary contacts is energized (FNo 16 to
FNo 20), which is allocated to a binary input (e.g. IN-
PUT 6 for the conditions as delivered), preferably
one that is actually used. Tests can be performed
with single-stage and/or two-stage breaker failure
protection, as it is done with the current tests. But
note that the time delay for the second stage is now
T2-CB—-AUX (address 1213).

When the reset time of the protection is measured it
must be considered that the values given in the
Technical data are valid only when the test current is
interrupted at the moment of its zero crossing.

Finally, de-energize all binary inputs.
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6.6.3 Testing the end fault protection

The end fault protection is made effective. To
achieve this, the time T—ENDFAULT (address 1220)
must be set back to a definite value (not <o), e.g. to
the default value 0.10 s.

One of the binary input functions for the breaker aux-
iliary contacts is energized (FNo 16 to FNo 20),
which is allocated to a binary input (e.g. INPUT 6 for
the conditions as delivered), preferably one that is
actually used.

In addition, the binary input function “>start” (FNo
70, INPUT 10) is energized.

Testing can be performed with single-phase, two-
phase or three-phase test current above the pick-up
value of the breaker failure protection (address
1202, 0.1 - Iy when delivered). When testing single-
phase, the test current is injected via one phase and
earth.

A Caution!

6.6.4 Testing the circuit breaker pole
discrepancy supervision

For these tests the pole discrepancy supervision
must be configured as POLE DISCR = EXIST (ad-
dress 7838) during configuration (refer to Section
4.5.2) and switched on (address 3801 POLE-DISC
= ON).

One of the binary input functions for the breaker aux-
iliary contacts is energized (FNo 16, FNo 17, FNo 18,
or FNo20), which is allocated to a binary input (e.g.
INPUT 6 for the conditions as delivered), preferably
onethatis actually used. The binary inputs assigned
to FNo 19 “>CB Aux. 3p ¢C” and FNo 70
“>start” must not be energized!

Testing can be performed with single-phase, two-
phase or three-phase test current above the pick-up
value of the breaker failure protection (address
1202, 0.1 - Iy when delivered). When testing single-
phase, the test current is injected via one phase and
earth.

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!

After expiry of the time T—ENDFAULT (address
1220, factory setting 0.10 s) the annunciation “BFP
TendFault” appears (FNo 514, not marshalled
when delivered). Check that the trip relay assigned
to the function “BFP TransTrip” (FNo 508, trip
relay 2 when delivered) closes its contacts.

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.

Switch off test current, de-energize all binary inputs.

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!

After expiry of the time T—DISCREP (address 3802,
factory setting 2 s) three-pole trip command is given
by the pole discrepancy supervision. Check that the
trip relays assigned to the local trip “Pole-
Dis.Trip” (FNo 610, trip relays 3 to 5 when deliv-
ered) close their contacts.

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.

Switch off test current, de-energize all binary inputs.
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current and voltage transform-
ers. For testing with primary values the line must be
energized.

/_v\ Warning

Primary tests shall be performed only |
qualified personnel which is trained
commissioning of protection systems ai
familiar with the operation of the protect
object as well as the rules and regulatiol
(switching, earthing, etc.)

Because of the variety of application possibilities
and possible switch-gear configuration, a detailed
description of the applicable tests is not possible.
The most important thing is that the local circum-
stances and the switch-gear and protection dia-
grams are observed.

It is recommended that the local circuit breaker of
the feeder under testis isolated at both sides, i.e. the
bus-bar disconnector(s) and the line disconnector
must be opened. Thus, switching of the circuit
breaker is possible without danger.

m Caution!

The protection relay will issue bus-bar trip
command even during tests on the local
feeder breaker. The trip signal to the adja-
cent circuit breakers of the bus-bar should
be made ineffective, e.g. by switching off of
the corresponding control voltages.

The trip command of the feeder protection to the lo-
calfeeder circuit breaker is also interrupted until final
completion of the tests in order to ensure that only
the breaker failure protection can trip this breaker.

The following lists do not claim to cover all possibili-
ties. On the other hand, they may contain items that
can be bypassed in the actual application.

6.7.1 Checking the initiation condi-

tions

All possible initiation conditions must be checked.
The following hints presuppose that at least the
binary inputs INPUT 8, INPUT 9, and INPUT 10 are
allocated to the input functions as delivered, so that
they are included in the trip release monitoring of the
device.

The annunciation “BFP-Pickup” (FNo 472) must
appear each time the beaker failure protection is ini-
tiated. When the relay is delivered, this annunciation
is not allocated to any output relay or LED, but it ap-
pears “Coming” and “Going” in the operational an-
nunciations (address 5100, refer to Section 6.4.2).

Atfirst, ensure that the feeder circuit breaker is open.

a) Initiation by single-pole trip command L1 of the
feeder protection:
Binary input functions “>Trip L1”, “>Trip”,
“>start”, and “>Start N” (if used) are trig-
gered.

b) Initiation by single-pole trip command L2 of the
feeder protection:
Binary input functions “>Trip L2”, “>Trip”,
“>start”, and “>Start N” (if used) are trig-
gered.

c) Initiation by single-pole trip command L3 of the
feeder protection:
Binary input functions “>Trip L3”7, “>Trip”,
“>start”, and “>start N” (if used) are trig-
gered.

d) Initiation by three-pole trip command of the feeder
protection:
Binary input functions “>Trip L1”,
L2”, “>Trip L37,
are triggered.

“>Trip
“>Trip”, and “>Start”,

e)lInitiation by three-pole trip command of a three-
pole feeder protection (e.g. overvoltage protec-
tion):
Binary input functions “>Trip 3 pole’,
“>Trip”, and “>Start”, are triggered.

De-energize all binary inputs.

C53000-G1176—-C91

99



7SV512 v

Operating instructions

6.7.2 Checking the local trip with
breaker failure criterion from the
auxiliary contacts

The circuit breaker — isolated by its adjacent dis-
connectors, as mentioned above — is now switched
on. Note that the pole discrepancy protection of the
circuit breaker may initiate a later three-pole trip dur-
ing these tests. The internal pole discrepancy super-
vision may operate, too. The circuit breaker is
switched on before each test.

a) Initiation by single-pole trip command L1 of the
feeder protection:
Single-pole trip command is issued by the break-
er failure protection after T1—1POLE (address
1205), provided local trip (cross trip) is allowed
(according address 1203) and single-pole trip is
parameterized (address 1204).

b) Initiation by single-pole trip command L2 of the
feeder protection:
Single-pole trip command is issued by the break-
er failure protection after T1-POLE (address
1205), provided local trip (cross trip) is allowed
(according address 1203) and single-pole trip is
parameterized (address 1204).

c) Initiation by single-pole trip command L3 of the
feeder protection:
Single-pole trip command is issued by the break-
er failure protection after T1—-1POLE (address
1205), provided local trip (cross trip) is allowed
(according address 1203) and single-pole trip is
parameterized (address 1204).

d) Initiation by three-pole trip command of the feeder
protection:
Three-pole trip command is issued by the breaker
failure protection after T1-3POLE (address
1206), provided local trip (cross trip) is allowed
(according address 1203).

De-energize all binary inputs.

6.7.3 Checking the local trip and the
current circuits

The current transformer connections are checked
with real primary current. Before the protected ob-
ject is energized, it must be ensured, that a back-up
protection is effective in case a real fault should oc-
cur during the tests.

A load current of at least 10 % of the rated current is
necessary. If the measuring circuit connections are
correct, none of the measured value monitoring sys-
tems in the relay will operate. If a fault indication ap-
pears, the possible causes can be found in the op-
erational annunciations (Address 5100).

For current sum errors, the matching factors (Sec-
tion 6.3.3) should be checked.

If the symmetry monitoring appears, it is possible
that asymmetry is in fact present on the line. If this is
a normal operational condition, the corresponding
monitoring function should be set at a less sensitive
value (Section 6.3.6).

Currents can be read off on the display in the front or
viathe operating interface in block 57 and compared
with the actual measured values. If substantial devi-
ations occur or if the unit indicates a considerable
earth current, then the current transformer connec-
tions are incorrect. Short-circuit the current trans-
formers and make corrections.

The circuit breaker is closed again for the following
trip tests. Note that the integrated pole discrepancy
supervision may operate and initiate three-pole trip-
ping. As the correct allocation of the individual circuit
breaker poles is already verified during the tests ac-
cording to Section 6.7.2, one single test is sufficient,
here.

a) Initiation by three-pole trip command of the feeder
protection:
Three-pole trip command is issued by the breaker
failure protection after T1—3POLE (address 1206)
provided local trip (cross trip) is allowed (accord-
ing address 1203).

Finally, de-energize all binary inputs. Open circuit
breaker
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6.7.4 Checking the intertrip to the op-
posite feeder end

All devices which are necessary for transmission of
the intertrip signal to the opposite feeder end must
be commissioned in accordance with the asso-
ciated commissioning instructions. The transmis-
sion link must be checked.

The trip commands to the bus-bar circuit breakers
remain ineffective during the test. The disconnec-
tors at both sides of the feeder circuit breaker must
be open. The circuit breaker is closed.

At the remote end of the feeder, the circuit breaker
must be isolated from the feeder and the bus-bar,
too. The circuit breaker is closed there.

Anyone of the tests as described in Section 6.7.2 is
repeated. The initiation conditions remain effective
after the local feeder breaker has tripped.

After expiry of the time T2—CB —AUX (address 1213)
the intertrip signal is transmitted and the circuit
breaker of the opposite feeder end is tripped. It is
possible that trip of the remote end breaker is made
dependent of further conditions: this must be con-
sidered. When assessing the time delay it must be
taken into account that this delay depends on the
parameter T-TRIP—-BB (address 1211): it may be
started either with initiation or after the local trip com-
mand of the breaker failure protection.

If the intertrip check is to be carried out with current
flow as breaker failure criterion (e.g. because the
auxiliary contact criterion is not used), then either
the feeder must be energized at both ends in order
to produce a current above the pick-up value |-BF
(address 1202), or a corresponding secondary cur-
rent must be injected into the relay under test. Inthe
first case, it must be ensured that a back-up protec-
tion for the feeder is effective in case a real fault
would occur during the test.

6.7.5 Checking the bus-bar trip

The distribution of the trip commands to the adja-
cent circuit breakers of the bus-bar depends widely
on the bus-bar arrangement.

Checking the bus-bar trip should be carried out after
completion of the tests on all individual feeder circuit
breakers.

In most cases a trip bus is installed for the trip com-
mands of the bus-bar breakers. This trip bus is ener-
gized by the trip relay 1 of each breaker failure pro-
tection relay (command function “BFP Trip BB’,
FNo 507), if applicable, dependent of the position of
the bus-bar disconnector(s) of the feeder under test.

The important thing is that the bus-bar trip com-
mand arrives at all circuit breakers associated with
that bus-bar section, to which the feeder of the origi-
nating protection relay is connected, including any
bus tie, and that the bus-bar trip command does not
arrive at any of the other circuit breakers. The bus-
bar trip checks must be performed such, that finally
all switching combinations have been covered.

After completion of the tests, it must be carefully
checked that the required operational status of the
trip bus(ses) is re-arranged (e.g. in case that certain
circuits have been interrupted for certain tests) and
that all control voltages are switched on (in case cer-
tain control voltages have been switched off for cer-
tain tests). This is also valid for all the tripping com-
mands of feeder protection relays which have been
interrupted in order to simulate a breaker failure con-
dition.
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6.8 Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection and ancillary functions
have been programmed in the configuration param-
eters (address block 78, refer to Section 5.4) and all
desired protection functions have been switched
ON.

The counters for circuit breaker operation statistics
should be erased (address block 82, refer to Section
6.5.2).

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, itis
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 7005
and 7006.

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 indi-
cated. From that moment the measured values of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front will light up
(exceptthe “Blocked”—LED); thus, a LED test is per-
formed at the same time.

Check that the module is properly inserted. The
green LED must be on on the front; the red LED must
not be on.

Close housing cover.

All terminal screws — even those not in use — must
be tightened.

If a test switch is available, then this must be in the
operating position.

The protection relay is now ready for operation.
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7  Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

If the device is equipped with a back-up battery for
saving of stored annunciations and the internal time
clock, the clock module should be replaced after at
least 10 years of operation. (refer to Section 7.2).
This recommendation is valid independent on
whether the battery has been discharged by occa-
sional supply voltage failures or not.

As the protection is almost completely self-moni-
tored, from the measuring inputs to the command
output relays, hardware and software faults are au-
tomatically annunciated. This ensures the high avail-
ability of the relay and allows a more corrective rath-
er than preventive maintenance strategy. Tests at
short intervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault”. If there is a fault detected in the external mea-
suring circuits, generally an alarm is given only.

Recognized software faults cause the processor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. If the fault is
still present after three restart attempts the protec-
tive system will switch itself out of service and indi-
cate this condition by the red LED “Blocked” on the
front plate. Drop-off of the availability relay signals
“equipment fault”.

The reaction to defects and indications given by the
relay can be individually and in chronological se-
quence read off as operational annunciations under
the address 5100, for defect diagnosis (refer to Sec-
tion 6.4.2).

If the relay is connected 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-up values
are not necessary as they form part of the continu-
ously supervised firmware programs. The planned
maintenance intervals for checking and mainte-
nance of the plant can be used to perform operation-
al testing of the protection equipment. This mainte-
nance serves mainly for checking the interfaces of
the unit, i.e. the coupling with the plant. The follow-
ing procedure is recommended:

— Read-out of operational values (address block
57) and comparison with the actual values for
checking the analog interfaces.

— Simulation of an internal short-circuit with 4 x Iy for
checking the analog input at high currents.

/_I\ 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!
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7.2 Replacing the clock module

If the device is equipped with the clock option (mod-
el 7SV512x—*xkxx1—*x, refer Section 2.3 Ordering
data), the device annunciations are stored in NV—
RAMs. The clock module contains also the back-up
battery so that the annunciations are retained even
with a longer failure of the d.c. supply voltage.

The clock module should be replaced at the latest
after 10 years of operation.

Recommended clock module:

— DALLAS
DS 1386 — 32K
RAMified TIMEKEEPER

The module is located on the CPU cart. The com-
plete draw-out module must be removed from the
housing in order to replace the clock module.

The procedure when replacing the clock module is
described below.

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

— Read out device annunciations, i.e. all addresses
which commence with 5 (5000 onwards). This is
carried out most convenient using the front oper-
ating interface and a personal computer with the
DIGSI® protection data processing program; the
information is thus stored in the PC.

Note: All configuration data and settings of the de-
vice are stored in EEPROMs protected against
switching off of the power supply. They are stored
independent of the back-up battery. They are,
therefore, neither lost when the battery is re-
placed nor when the device is operated without a
battery.

— Prepare the battery as in Figure 7.1:

A Warning

Hazardous voltages can be present in
the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

— Loosen the draw-out module using the pulling
aids provided at the top and bottom. (Figure 7.3).

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the 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 outthe module and place onto the conductive
surface.

— Get access to the CPU board.

— Pull out used clock module from the socket ac-
cording to Figure 7.1; do not place on the con-
ductive surface!

— Insert the prepared new clock module into the
socket; observe correct mounting position.

— Remount PCB board to the draw-out module.

— Insert draw-out module into the housing; ensure
that the releasing lever is pushed fully to the right
before the module is pressed in.

— Firmly push in the module using the releasing le-
ver. (Figure 7.3).

/_v\ Warning

The discharged battery contains Lithium.
It must only be disposed off in line with the
applicable regulations!

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
of explosion!

— Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can
now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the clock module has thus been
completed.
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—

\\\¥
\
Clock module
on multi-pin socket
Figure 7.1  Position of the clock module

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:

— Has the module 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)?

|
LT

— Has the mini-fuse in the power supply section
blown (see Figure 7.2)? If appropriate, replace the
fuse according to Section 7.3.1.

If the red fault indicator “Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the processor system off and on again (by means of
the switch on the front plate). This, however, results
in loss of fault data and messages if the relay is not
equipped with a buffer battery, and, if a parameteriz-
ing process has not yet been completed, the last pa-
rameters are not stored.

C53000-G1176—-C91

105



7SV512 Vi1

Maintenance and fault tracing

7.3.1

Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (medium slow) and
code letters are correct. (Figure 7.2).

— Prepare area of work: provide conductive surface

for the basic module.

— Open housing cover.

A Warning

Hazardous voltages can be present in
the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-

— Loosen the module using the pulling aids pro-
vided at the top and bottom. (Figure 7.3).

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-

/_/—

Rear view on
basic module

the removed

rated
/ at UHN/V_ value

Figure 7.2 Mini-fuse of the power supply

— Pull outthe module and place onto the conductive
surface.

— Remove blown fuse from the holder (Figure 7.2).

— Fit new fuse into the holder (Figure 7.2).

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

fore the module is pressed in (Figure 7.3).

— Firmly push in the module using the releasing le-
ver. (Figure 7.3).

— Close housing cover.

Switch on the device again. If a power supply failure
is still signalled, a fault or short-circuit is present in
the internal power supply. The device should be re-
turned to the factory (see Chapter 8).

Mini-fuse of the power supply;

/ medium slow (M)

24/48 2 A/E
60/110/125 1,6 AJE
220/250 1A/G
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Removing the basic module:

— Loosen the basic module using the pulling
aids provided at the top and bottom,

— Pull out basic module and place onto con-
ductive surface.

Inserting the basic module:

— Push releasing lever fully to the right,

— Insert module,

— Firmly push in the module using the
releasing lever.

View from above onto the 1/3 size
draw-out module of with releasing
lever

Figure 7.3  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 packag-
ing for return. If alternative packing is used, this must
provide the degree of protection against mechanical
shock, as laid down in IEC 60255—-21—1 class 2 and
IEC 60255—21-2 class 1.

Ifitis unavoidable to replace individual modules, it is
imperative that the standards related to the handling
of Electrostatically Endangered Components are
observed.

/_v\ Warning

Hazardous voltages can be present in the
device even after disconnection of the sup-
ply voltage or after removal of the module
from the housing (storage capacitors)!

A Caution!

Electrostatic discharges via the component
connections, the PCB tracks or the con-
necting pins of the modules must be
avoided under all circumstances by pre-
viously touching an earthed metal surface.
This applies equally for the replacement of
removable components, such as EPROM
or EEPROM chips. For transport and re-
turning of individual modules electrostatic
protective packing material must be used.

Components and modules are not endangered as
long as they are installed within the relay.

Should it become necessary to exchange any de-
vice or module, the complete parameter assignment
should be repeated. Respective notes are contained
in Chapter 5 and 6.

9  Storage

Solid state protective relays shall be stored in dry
and clean rooms. The limit temperature range for
storage of the relays or associated spare parts is
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 °Fto 130 °F

The relative humidity must be within limits such that
neither condensation nor ice forms.

It is recommended to reduce the storage tempera-
ture tothe range +10 °Cto +35 °C (50 Ft095 °F);
this prevents from early ageing of the electrolytic ca-
pacitors which are contained in the power supply.

For very long storage periods, it is recommended
that the relay should be connected to the auxiliary
voltage source for one or two days every other year,
in order to regenerate the electrolytic capacitors.
The same is valid before the relay is finally installed.
In extreme climatic conditions (tropics) pre-warming
would thus be achieved and condensation avoided.

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

108

C53000-G1176—-C91



7SV512 V1 Appendix

Appendix

A General diagrams

B Connection diagrams
C Tables

C53000-G1176—-C91 109



Appendix

7SV512 1

General diagrams

A

9g

S

[§2
or

6g

9g

ve

09
[

St
44

vaz | I ! ' Lav AlddNS H3MOd / Bunbiosienwiong e
JAILVHIHO FOIN3A / Heseq esen Gl 7A8 /— _
vao T I
€4S _
dltL H34SNvYL / epususben swyeuny pIN  ¢dS /— |
ras
HvESNg :aNVINNOD dIHL €a9 I | 1 Sd3 I |
/ opuEBWIWOY —SNY Usualyospwwes gy 09 /—
ras
|
€dz _ ral 3AILO3430 'g'0/ Bunigis—-s7 ‘el
ANYNWOO dIdL TvOOT g ¢dZ _ J | T oar -
/ OpUBLILIOY ~SNY Se[ex0] az Zar 135940 G971 JI0Nag /Psed—aa1 .13
€08 _ Tar =
|
1dvLS/Bunbeiuy [ LAl €08 J 1NdNI/ 3gvoONIT
[ 1
Tas
AV13d / SIV13d3d1an |
|
€1 ANVININOD dIHL Y001 voL |_
/ €7 OpuUBWIWIOY —SNY S8[e)0] HeyY| €0L /_I | _|| cOb El
20L I _ I | Hot Ell
1OZ L
|
[ — 20C e
Z1 ANVIINOD ditdL TvOO1 v08 |_ rwn e
/ g1 opuBWWOY —SNV So[eX0T ) €08 T | | [ : MMM - M
208 f _ o d
108 L [H— n0i .

ANYININOD / SIVIIHOANVININOM

" 35V DNILNNOW HSN1d / 8sneysn—nequig

3SV0 DNILNNOW J0OVAHNS / 8Sneysn —negny

<O

[aV [(o [op/ [N

General diagram 7SV512 (sheet 1 of 3)

Figure A.1

C53000-G1176—-C91

110



Appendix

7SV512 V1

¢Zv3
|
(I, e
NOISIAHIdNS ANTVYA HNSYIN
¢S - p—
/ Bunyoemiagnuamgs|y ‘8IN evs
T p—
3IAILOF43Q 80 ONIHNA dIYL/Buniois—sT lea sny /|y Vs !
05 — —
MO0 ~d4g / Buniepooig SAS gy VS
| AV13d / SIV13d3d1an |
85 7v9
@ 11 ANVININOD didL Tv00T _
/ 11 opuewwoy —sny seexdo] EY  EV9 | T
b 2v9 | _
44 T L
0g YL |_
6¢ -
didL HI4SNVHL / opususben swyeulN :gY — EVL | T
T
VL | _
vl V2 ~L
8¢ -
Hvdasng :aNYIWINOD dIdL rve _
i / OpUBLILLIOY —SNY Ususlyosjewwes ||y €v8 | /_l
[
2v8 | _
cl 5 L

ANYININOD / SIVIIHOANVININOM

" 3SVD ONILNNOW HSNT4 / 8sheysn—nequi

1NdNI/ 38vONIT

D 1HVLS / Bunbeiuy Q13

eV +1

vl ANVIWNOD —dIdL / opuewwoy —sny .63

7 +1
_ID vve Y008~ d48 / Bunieppoig SAS ;g

eve J10d € LOVINOD XNV '8 +1
_ID ave /8llv pewossiiH-s1 /3

T

hve 310d + LOVINOD XNV ‘@0 i

yve /48ui3 PlRIUONS}IH-ST 93

€VE +1

2ve €1 ANVINWOO didL / €7 OPUBWIIOY =SV :GJ

Ve +1

[444 21 ONVININOO didL / 21 OpuBWWOY —SNY {3

eV +1

VY 17 ONVIWINOOD didL / +1 opuewwoy —sny  -£3

22 +1

3SVD DNILNNOW J0OVHNS / 8Sneysn —negny

Iy

ce
£
9¢
Sc

74

€¢

[44

4

Figure A.2 General diagram 7SV512 (sheet 2 of 3)

111

C53000-G1176—-C91



Appendix

7SV512 1

Hx—xCISASL
JOV4d3LNI OlLdO 34814 HLIM 3SYO DNILNNOW 30V4dNS
INPOW — TMT JW 8sneysn —Neginy

¢0S HOS

_ 2Sda _

I~

VINS—d

~. 0! _|-|_ I ¥0g

-

Ix—xC}SASL

Ox—xCISASL

JOV4d3LNI OlLdO 34814 HLIM 3SYO DNILNNOW HSN1d
[NPON — M HW 8snBeysH—nequig

_ 2sd3 _

VINS—d

Figure A.3 General diagram 7SV512 (sheet 3 of 3)

C53000-G1176—-C91

112



Appendix

7SV512 V1

Connection diagrams

VINS—d

uonouUNy ASE[AI PIseq drempiey
apmouid g pue | skepar duy,

pojeysiew 3q
ueo skejax duy,

poa[[eysiew 3q
ueo skejal eusis [y —]

09

65
s

Ldy
g
8¢
LS
w
S1
0¢
6¢
vl
€l
8¢
LT
<l

€5
[y

0s

¥s
139
9¢

or
v

8¢
6¢

9¢
LE
133
143
€€

! =
T I
or !
; st 21w eondo - o8 RS
! O}
_Nl war [T Addns 1amogq
: L S +71 | 1A¥ 101
Kepox dix _| T oseddy VI s
YOL v ~ S Aeparduy .
€oL _ — €Vl 8r
6 ndr VI Lr
[l MWM _ aseajax duy, y V1 L
ro8t  Aejox durg, “ _l_ seajoy I ﬂﬁﬂ? €
eul
- — | _ .m e g
' 108 L nduy \
—— ! il
Vo ¢ Kepor duy _ '
€V9 ~ _ 91ndur Ve
—vo] — Kreurg
i V9 Il . Ve e
VL _ _ gndur Ve
& Kreur
VL - chepiduy Il 1 e .
€VL pandus — o
IVL |\h ||||| |_ _ Areurg _N .
_ (244 (44
s ndur
7V8 1 Aepor duag _ mbs__n \ wHH .
4 s .\_\| | CTISASL zmdur aT o o0c
Vs _|||||| Kreurg
) 61
. 81
' Ll
VS | 8 fea1 reusrs ,
€vVe _
! | _ L Keja1 [eusig .
A4 _
' _ 9 Kefa eusig ,
Ivs
: '
vag
Pasg _ ¢ Kejar reusiy ,
raL
. H Il '8
MMM  Kefa1 [eusig w a I
£as | . [B]] 7
1t L
1ay } w B
a9 _ ¢ Kejai [eusis o7 s 1
€a9 w (ol 9
! U + a1
MMM ¢ Keja1 [eusis 10€ T 1
. or 'S
€dL ;
E—|\_\ 107 1 H
was [ Kefau [eusis '
€as

L.

I

250 SUIUNOW ysni{

|

9sBd Fununow 9deINg

Connection diagram (example) of 7SV512

Figure B.1

113

C53000-G1176—-C91



7SV512 Vi1 Appendix

/ ./. / Surface mounting case

. Flush mounting/cubicle installation '
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L

3, \ 2C1 pr— 2C21 .7
4 1C1 I 1c2| |8

| , — .

] ]
X lgv:fnz ) ) - X
Yvy L. = .

L1 L2 L3

Figure B.2 Connections to three current transformers with star-point (residual current) — standard circuit,
suitable for all systems

/ /. / Sur_face mou_nting case

!_ Iﬂus_h mounting/cubicle installat_ion_I _I
1 5
' 4CH - 402'
2, 3C1 —— 3C2 1 6
' '
3' 2CH —— 2C2 '7
4
'II : 1CAH —— 102' 8
S N
| v | | 7svst2 N

L1 L2 L3

Figure B.3 Connections to two current transformers, only for isolated or compensated systems
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//./ Surface mounting case _
I_ Flush mounting/cubicle installation
1 I:C1 4C_2| 5
; L 0
21 3CH ——— 3C2| '6
' '
2CH 2C2 7
Il 1 3' !
'
Tiglie]is 8I ' 102 —— 101! |4
' I— - - - - J '
‘ |_ 7SV512 J

||, Important!  Cable shield must be earthed
at the side facing the cable!

AN

Note: The correct polarity of the earth current
transformer is a precondition for the correct
function of the measured value supervision

Figure B.4 Connections to three current transformers — residual current fed from particular summation
c.t., preferably for effectively earthed or low-ohmic earthed systems
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C Tables

Table C.1 Table of all binary INPULS . .. ... o 117
Table C.2 Table of all binary OULPULS . . .. ... 118
Table C.3 Reference table for configuration parameters ............ ... i i 121
Table C.4 Reference table for functional parameters .. .......... ... . i 123
Table C.5 Operational control facilities . ............ i e 125

NOTE: The following tables list all data which are available in the maximum complement of the device. Depen-
dent on the ordered model, only those data may be present which are valid for the individual version.

NOTE: The actual tables are attached to the purchased relay.
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Table of All Binary Inputs 7SV512

R - Function can be marshalled to binary input (BI)

FNo Abbreviation Meaning BI
1 not allocated no input function allocated R
5 >Time Synchro synchronize internal real time clock R
6 >LED reset reset stored LED indicators R
7 >Start FltRec start fault recording R

16 >CB Aux. L1 circuit breaker aux. contact: phase Ll R
17 >CB Aux. L2 circuit breaker aux. contact: phase L2 R
18 >CB Aux. L3 circuit breaker aux. contact: phase L3 R
19 >CB Aux. 3p C CB aux. contact: all poles closed R
20 >CB Aux. 1lp C CB aux. contact: any pole closed R
21 >Annunc. 1 user defined annunciation 1 R
22 >Annunc. 2 user defined annunciation 2 R
23 >Annunc. 3 user defined annunciation 3 R
24 >Annunc. 4 user defined annunciation 4 R
31 >B/F on switch on breaker failure protection R
32 >B/F off switch offbreaker failure protection R
33 >Pol.Dis. on switch on pole discrepancy supervision R
34 >Pol.Dis. off switch off pole discrepancy supervis'n R
35 >Flt.Rec. on switch on fault recording function R
36 >Flt.Rec. off switch off fault recording function R
59 >ParamSelec.1l parameter set selection 1 (with 60) R
60 >ParamSelec.?2 parameter set selection 2 (with 59) R
70 >Start fault detection from feeder protection R
71 >Start N earth fault detection from feeder prot R
72 >Trip general trip command from feeder prot. R
73 >Trip 3pole trip 3 pole from feeder protection R
74 >Trip L1 trip phase L1 from feeder protection R
75 >Trip L2 trip phase L2 from feeder protection R
76 >Trip L3 trip phase L3 from feeder protection R
77 >B/P block block breaker failure protection R
78 >CB defect circuit breaker defective (can't trip) R
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Table of All Binary Outputs 7S5SV512
Rel,LED - to output relay or LED R - Annunc. marshallable
OP, PC - to operator panel or PC K - Annunciated "Coming"
LSA - to localized substation autom. K/G - "Coming" and "Going"
Rel [OP
FNo |Abbreviation Meaning LED| PC|LSA
1|not allocated|no annunciation function allocated R
5|>Time Synchro|synchronize internal real time clock R
6[>LED reset reset stored LED indicators R
7|>Start FltRec|start fault recording R [K
16|>CB Aux. L1 circuit breaker aux. contact: Phase L1| R |K/G
17|>CB Aux. L2 circuit breaker aux. contact: Phase L2| R |K/G
18|>CB Aux. L3 circuit breaker aux. contact: Phase L3| R |K/G
19|>CB Aux. 3p C|CB aux. contact: all poles closed R |K/G
20|>CB Aux. 1lp C|CB aux. contact: any pole closed R |K/G
21|>Annunc. 1 user defined annunciation 1 R |K/G|K/G
22 |>Annunc. 2 user defined annunciation 2 R |K/G|K/G
23 |>Annunc. 3 user defined annunciation 3 R |K/G|K/G
24 |>Annunc. 4 user defined annunciation 4 R |K/G|K/G
31|>B/F on switch on breaker failure protection R
32|>B/F off switch off breaker failure protection R
33|>Pol.Dis. on |switch on pole discrepancy supervision| R
34|>Pol.Dis. off|switch off pole discrepancy supervis'n| R
35|>F1t.Rec. on |switch on fault recording function R
36|>F1t.Rec. off|switch off fault recording function R
59 |>ParamSelec.l|parameter set selection 1 (with 60) R
60| >ParamSelec.2 |parameter set selection 2 (with 59) R
70|>Start fault detection from feeder protection| R |K/G|K/G
71|>Start N earth fault detection from feeder prot| R [K/G|K/G
72 |>Trip general trip command from feeder prot.| R [K/G|K/G
73[>Trip 3pole 3-pole trip from feeder protection R |K/G|K/G
74 |>Trip L1 trip phase L1 from feeder protection R [K/G|K/G
75|>Trip L2 trip phase L2 from feeder protection R |K/G|K/G
76|>Trip L3 trip phase L3 from feeder protection R |K/G|K/G
77(>B/F block block breaker failure protection R |K/G|K/G
78| >CB defect circuit breaker defective (can't trip)| R |K/G|K/G
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Rel [OP

FNo |Abbreviation Meaning LED| PC|LSA

101 |Dev.Operative|Device operative R K/G

102 |Re-start Re-start of processor system K K

103 |Syst.Flt Fault in the Power System K K

104 |Fault Fault event K

106 |LED reset LED's Reset K

107 |Flt.Rec.activ|Fault recording data being transmitted| R

108 |Fault.Rec.off|Fault recording function switched off R |K/G

109 |Rel.TimeResp. |Real time response to LSA K

110|Param.Running|Parameters are being set R |K/G

1l16|Param. Set A |Parameter set A is active R |K/G|[K/G

117 |Param. Set B |Parameter set B is active R |K/G|K/G

118 |Param. Set C |Parameter set C is active R |K/G|K/G

119|Param. Set D |Parameter set D is active R |K/G|K/G

121 |Failure 18V Failure of internal 18Vdc power supply| R [K/G|K/G

122 |Failure 15V Failure of internal 15VDC power supply| R |[K/G|K/G

123 |Failure 5V Failure of internal 5VDC power supply R |K/G|K/G

124 |Failure 0OV Failure of internal 0VDC power supply R |K/G|K/G

125|Failure RKA Command relay supervision alarm R [K/G|K/G

131 |Annunc. Lost |Annunciations lost due to buffer overf K K

132 |Fault Bff.Ovr|Fault annunciation buffer overflow

134 |Annu.LSA Lost|Annunciations for LSA lost K

135|FaultFlagOver |Fault flag buffer overflow K

136|0Oper.Ann.Inv |Operational annunciations invalid K

137 |Fault Ann.Inv|Fault annunciations invalid K

138 |Annunc.Inval. |Alarm not valid K/G

139|Stat.Buff.Inv|Statistic annunciation buffer invalid K/G

140 |LED Buff.Inva|LED annunciation buffer invalid K/G

151 |Failure I Failure current summation supervisio| R [K/G|K/G

154 |Failure Isymm|Failure current symmetry supervision| R [K/G|K/G

161 |Chs Error Error in check sum K/G

162 |Chs.1 Error Error in check sum for parameter set A K/G

163 |Chs.2 Error Error in check sum for parameter set B K/G

164 |Chs.3 Error Error in check sum for parameter set C K/G

165|Chs.4 Error Error in check sum for parameter set D K/G

469 |Device FltDet|General fault detection of device R K

470|Device Trip General trip of device R

471 |BFP off Breaker fail protection is OFF R |K/G|K/G

472 |BFP-Pickup Breaker fail protection initiated R [K/G|[K/G

473 |BFP-Start Breaker fail protection started R [K K/G
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Rel |OP
FNo |Abbreviation Meaning LED| PC|LSA
474 |BFP-Start. Ll|Breaker fail protection START:Phase L1| R [K K/G
475 |BFP-Start. L2|Breaker fail protection START:Phase L2| R [K K/G
476 |BFP-Start. L3|Breaker fail protection START:Phase L3| R [K K/G
500|Time del.init|Time delay initiated R K
501 |BFP-BFdefTrip|Circuit breaker defective TRIP R |K K
502 |BFP Trip L1 Local 1 pole trip Phase R [K K
503 |BFP Trip L2 Local 1 pole trip Phase R [K K
504 |BFP Trip L3 Local 1 pole trip Phase R [K K
505|BFP Trip L1l23|Local 3 pole trip R [K K
506 |BFP CrossTrip|Local Cross Trip R [K K
507 |BFP Trip BB BUSBAR TRIP R |K K
508 |BFP TransTrip|Transfer trip / remote trip R [K
509 |BFP Block Breaker fail protection is blocked R [K/G|K
510|BFP T1 3pol Time delay for 3 pole faults expired R [K K
511 |BFP T1 1pol Time delay for 1 pole faults expired R [K K
512 |BFP T2 Curr Time delay for fault with current exp.| R |K K
513 |BFP T2 Baux Time delay for faults with CB aux.exp.| R |K K
514 |BFP Tend Faul|Time delay for End-Fault prot.expired R [K K
515|BFP T3 BRdef |Time delay for flt with defect. CB exp| R |K
516 |BFP HW Rel Trip release by hardware supervision R [K/G[K
600 |Pol-Dis. OFF |Pole discrepancy is switched OFF R |K/G[K/G
601 |Pol-Dis.Start|Pole discrepancy Start R [K K/G
602 [Pol-Dis. L1 Pole discrepancy Start Phase L1 R |K K
603 |Pol-Dis. L2 Pole discrepancy Start Phase L2 R |K K
604 |Pol-Dis. L3 Pole discrepancy Start Phase 13 R [K K
610|Pol-Dis. Trip|Pole discrepancy TRIP R |K K
900 |Dev. Drop-off|Device drop-off K
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Reference Table for Configuration Parameters

735V512

6000

6100

6101

6102

6103

6104

6105

6106

6107

6108

6109

6110

6200

6201

6202

6203

6204

6205

6206

6207

6208

6300

6301

6302

MARSHALLING

MARSHALLING BINARY INPUTS

INPUT 1

INPUT 2

INPUT 3

INPUT 4

INPUT 5

INPUT 6

INPUT 7

INPUT 8

INPUT 9

INPUT 10

MARSHALLING SIGNAL RELAYS

RELAY 1

RELAY 2

RELAY 3

RELAY 4

RELAY 5

RELAY 6

RELAY 7

RELAY 8

MARSHALLING LED INDICATORS

LED 1

LED 2

6300

6301

6302

6303

6304

6305

6306

6400

6401

6402

6403

6404

6405

6900

6902

7000

7001

7002

7003

7004

7009

7010

MARSHALLING LED INDICATORS

LED 1

LED 2

LED 3

LED 4

LED 5

LED 6

MARSHALLING TRIP RELAYS

TRIP REL. 1

TRIP REL. 2

TRIP REL. 3

TRIP REL. 4

TRIP REL. 5

LSA CONFIGURATION

LSA BAUDR.

OPERATING PARAMETERS

LANGUAGE

OPER.BAUDR

DATE FORM.

FAULT IND.

DEVICE ADD.

FEEDER ADD.
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7000

7001

7002

7003

7004

7005

7006

7007

7008

7009

7010

OPERATING PARAMETERS

LANGUAGE

OPER.BAUDR.

DATE FORMAT

FAULT INDIC

OPER. 1st L

OPER. 2nd L

FAULT 1st L

FAULT 2nd L

DEVICE ADD.

FEEDER ADD.

7800
7828
7838
7869
7885

7899

SCOPE OF FUNCTIONS

FAULT RECRD

POLE DISCR

LSA

PARAmM.C/O

FREQUENCY
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Reference Table for Functional Parameters

735v512

1000

1100

1105

1112

1115

PARAMETERS

POWERSYSTEM DATA

In PRIMARY

min. 10
max. 50000
Ie/Iph
min. 0.10
max. 20.00
T-TRIP
min. 0.00
max. 32.00

1200

1201

1202

1203

1204

1205

1206

1211

1212

1213

1214

1220

1221

BREAKER FAILURE PROT.

BREAK FAIL

ON

OFF

I-BF

min. 0.05
max. 4.00

TRIP CRoff
NO
YES

TRIP 1POLE
YES

NO

T1-1POLE
min. 0.00
max. 32.00/e
T1-3POLE
min. 0.00
max. 32.00/e
T-TRIP-BB

Tl + T2

T2

T2-CURRENT
min. 0.00
max. 32.00/e

T2-CB-AUX.
min. 0.00
max. 32.00/e

T3-CB-DEF.
min. 0.00
max. 32.00/e

T-ENDFAULT
min. 0.00
max. 32.00/e

BLOCK MON
YES
NO

— —

— —

——

——

——

[ —

[ —

I/In
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1222

1223

2800

2801

2802

2803

2804

2900

2903

2904

2905

2906

3800

3801

3802

T-BLOCKMON
min. 0.05
max. 32.00/e

PLAUS 1POL
RESIDUAL CURRENT [
NEG.SEQ. CURRENT [

FAULT RECORDINGS

FAULT REC.
ON [
OFF [

INITIATION
BY FAULT DETEC. [
BY TRIP <T-REC [

I/In

I/In

FAULT REC.

TO PC/PD [
TO LSA [
T-REC

min. 0.01

max. 2.50
MEAS.VALUE SUPERVISION
SYM.Ithres

min. 0.10

max. 1.00
SYM.Fact.I

min. 0.10

max. 0.95
SUM.Ithres

min. 0.05

max. 2.00
SUM.Fact.I

min. 0.00

max. 0.95

POLE DISCREPANCY
POLE-DISCR

ON [
OFF [
T-DISCREP

min. 0.00

max. 32.00/e
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Operational Control Facilities 78SV512

8000 DEVICE CONTROL 8514 COPY ? SET A -> SET B
8515 COPY ? SET A -> SET C
8100 SETTING REAL TIME CLOCK
8516 COPY ? SET A -> SET D
8101 DATE/TIME
8517 COPY ? SET B -> SET A
8102 DATE
8518 COPY ? SET B -> SET C
8103 TIME
8519 COPY ? SET B -> SET D
8104 DIFF. TIME
8520 COPY ? SET C -> SET A
8200 RESET 8521 COPY ? SET C -> SET B
8201 RESET LED ? 8522 COPY ? SET C -> SET D
8202 RESET COUNTERS ? 8523 COPY ? SET D -> SET A
8203 RESET TOTAL Isc ? 8524 COPY ? SET D -> SET B
8204 RESET OPERAT .ANNUNC. ? 8525 COPY ? SET D -> SET C
8205 RESET FAULT ANNUNC. ?
ON/OFF CONTROL
8500 PARAMETER CHANGE OVER 1201 BREAK-FAIL ON
OFF
8501 ACTIV PARAM
2801 FAULT REC. ON
8503 ACTIVATION SET A OFF
SET B
SET C 3801 POLE-DISCR ON
SET D OFF
8510 COPY 2 ORIG.SET->SET A
8511 COPY 2 ORIG.SET->SET B
8512 COPY 2 ORIG.SET->SET C
8513 COPY 2 ORIG.SET->SET D
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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

Name

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

C53000-G1176—-C91-4
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Essential alterations against previous issue:

Error corrected in Appendix B Figure B.1 (wrong polarity in residual path)

Subject to technical alteration

Copying of this document and giving it to others and the use
or communication of the contents thereof, are forbidden with-
out express authority. Offenders are liable to the payment of
damages. All rights are reserved in the event of the grant of
a patent or the registration of a utility model or design.
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