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Conformity 0®

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

C)O

article 10 of the Council Directive in accor-
or EMC directive) and the standards EN
AG.

Conformity is proved by tests that had been performed ac
dance with the generic standards EN 50081—-2 and EN 5
60255-6 (for low-voltage directive) by Siemens AG by
The device is designed and manufactured for appli industrial environment.

The device is designed in accordance with inter nal standards of IEC 60255 and the German stan-
dards DIN 57435 part 303 (corresponding 0435 part 303).
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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 protectiongsinot
executed. The second stage will result in a bys tripto
the adjacent breakers, if the command of theffirst
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 transmitted4to thesréemote end
by means of a suitable communication link (e.g.
PLC, radio wave, or opticaldfibre). The distribution
logic which is necessary in,case,of multiple bus-bar
sections is not part of 73V512¢relay.

The current level is fanitered in each of the three
phases against‘@setithreshold. In addition, the re-
sidual earth gurrentiis monitored or — if this is not
available thednegative sequence component of
the phase currentsferived 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'S€lected
by the user. Different delay times can be set for
single-phase faults and multi-phase fauits.

If the protected circuit breaker isfnot operative (e.qg.
air pressure failure), instantaneews bus trip of the
adjacent circuit breakerssean be achieved following
a feeder protection trip provided the relay is in-
formed by an external, breaker monitor.

An end fault protectiendunction is integrated in the
7SV512 relay, An end fault is a short-circuit located
between the cireuit breaker and the current trans-
former setfof the feeder. For this fault current flow is
detected “although the auxiliary contacts of the
breaker ihdicate open breaker pole(s). A command
signal is\generated which can be transmitted to the
remete end breaker.

A ciretiit 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,

— Complete digital measured value processing and

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-poléyar three-pole trip
commands;

Can be initiated by differentyprotection relays,
even single-pole or threg~pale,or both;

— Instantaneous trip possible in case of defective

circuit breaker;

Transmission of trip command to the remote end
possible;

Integrated end fault protection fopfintertrip;

Integrated circuit breaker pole“discfeépancy su-
pervision;

Calculation of operationaldmeasured values and
indication on the front'display;

Simple setting and gperation using the integrated
operation paneleka cennected personal comput-
er with mgnu-guidedrsoftware;

Communicationywith central control and storage
devices Viaserial interfaces is possible by means
of optical¥ibre;

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.

10
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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 hous-
ing. Two different types of housing can be delivered:

7SV512K-KBKKK=- in housing 7XP2030-1 for
panel surface mounting

The housing has full sheet-metal covers, as well as
a removable front cover with transparent plastic
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 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€ut-
outs on the top and bottom covers. Theterminals
are numbered consecutively from left togight'at the
bottom and top.

The heavy duty current plug connecters provide
automatic shorting of the c.t. Cirguitsywhenever the
module is withdrawn. This d@es net release from
the care to be taken whemyc.tiysecondary circuits
are concerned.

For the optional interfage to'a central control and
storage unit, an additional coupling facility has
been providedyForthe optical fibre interface (mod-
el 7SV512K*KKKKK-KC), two F-SMA connectors
are provided.

The degree ofyprotection for the housing is IP51,
for the terminals IP21. For dimensions please refer
to Figure 2.2.

- 7SV512K-KCKKK=- in housing 7XP2030-2 for

panel flush mounting or cubicle installation

The housing has full sheet-metaleovers, as well as
a removable front coverwith, transparent plastic
window.

Guide rails are built in‘for'the support of plug-in
modules. On the toppand 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 isfmade“before the plugs make contact.
Earthing screws have been provided on the rear
wall,ofitheshousing.

All “eéxternal signals are connected by means of
connector modules which are mounted on the rear
cover over cut-outs. For each electrical connec-
tion, 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 circuits
are concerned.

For the optional interface to optical fibres
(7SV512K-KKKKK-KC), 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 Fig-
ure 2.3.

C53000-G1176-C91
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2.2 Dimensions

Figures 2.2 and 2.3 show the dimensions of the various types of housing available. OO
7SV512 Housing for panel surface mounting 7XP2030-1 s

7.5 27 29.

29
\ﬂ 31 ooooo A _42
‘l \\h“_ iﬂﬁgi e 60 ﬂ\

159

280

000

344

\
00«
40

et

266

39 @

@9 !EEEE | h Interface for optical
16 lelolelofof ---- fibre below Reset and

\ paging buttons
14 71

~—

[}

. _ . 2 . .
Max. 60 termi or cross-section max. 7 mm Optical fibre connectors:
integrated F-SMA connector
¢ e.g for glass fibre 62.5/125 ;jum

Dimensions in mm

igure 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

29.5 172 3
Mounting plate
/
1.5
l——
r
w =T
& S B
Z
Reset and paging 7
buttons
146 +2
v’
25 or M‘Q
; O
@
V]

2558403

3

131.5 03

X
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&

Q® Connector modules
|

7
5
—_— |
D C A
]
4 4
3 3
2 2
1 1
— —_— |

Heavy current connectors:

Screwed terminal for max. 4 mm2,

Twin spring crimp connector in parallel for
max. 2.5 mm?2.

Further connectors:

Screwed terminal for max. 1.5 mmz2.

Twin spring crimp connector in parallel for
max. 1.5 mm2,

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

e.g for glass fibre 62.5/125 ;jum

Dimensions in mm

ére 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. 9. 10. 11. 12.

Failure Protection 7SV512 - AlO

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

5A;50/60Hz ... 5

Auxiliary voltage
24/48 NV AC ..o

B60/110/125V dC ...

220/250V AC ..ot

Construction

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

in housing 7XP2030 for panel flush mounting or
cubicle installation ............... ... ... .... .

Supplementary annunciation function

Serial interface for couplingﬂ& | centre

without serial interface . .. K ....................................................

with serial interface for o@ CONNECLION ...ttt e e et

Q>®
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

C)O

Measuring circuits
Rated current Iy

Rated frequency fy

Power consumption current path at Iy =1A
current path at [y =5A

Overload capability
— thermal (rms)

current path, phases and earth

— dynamic (pulse current)

1Aor5A

-
>

earth current
se and earth current

50 Hz/60 Hz (settable)

approx 0.1 VA per p a
approx 0.2 VA per

Auxiliary voltage

Power supply via integrated dc/dc converter
Rated auxiliary voltage Uy

Permissible variations

L 4

Superimposed ac voltage, peak-to-peak O@

Power consumption quiescent K\
energized \
Bridging time during failure/sh@it

of auxiliary voltage

oy

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

L

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

+ 12 % at rated voltage
*+6% at limits of admissible voltage

approx 6.5 W
approx 13.5 W

=50 ms at Ugec = 110 Vdc

Heavy duty (commal contacts

mber

Command (trip) rela
Contacts per relay

5

2 NO

1000 W/VA

30 W/VA

250 V

5 A continuous

30 Afor0.5s

16
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Signal contacts

Signal/alarm relays 8 OO

Contact per relay 1COor1NO
Switching capacity MAKE/BREAK 20 WIVA
Switching voltage 250 V .
Permissible current 1 A
Binary inputs
Number 10 @
Operating voltage 24 to 250 Vdc 0
Current consumption, energized approx 1.7 m
independent,0f o ting voltage
Serial interfaces %
Operator terminal interface i te
— Connection %3 ont, 25-pole subminiature connector
acc.1SO 2110

min 1200 Baud, max 19200 Baud

Interface for data transfer to a control ce optical fibre connection

connection of a personal computer or similar
— Transmission speed Q@E delivered 1200 Baud
}\
— Standards @ protocol according to DIN 19244

— Transmission speed L 4 as delivered 9600 Baud
\ min 4800 Baud, max 19200 Baud
— Transmission security \K Hamming distance d = 4
— Connection optical fi integrated F—SMA connector for direct optical
fibre connection, with ceramic post,
@ e.g. glass fibre 62.5/125 m
for flush mounted housing: at the rear
\ for surface mounted housing: on the bottom cover
Optical en 820 nm
Permissible ttenuation max 8 dB
Transmission distance max 1.5 km
Normal signal position reconnectable; factory setting: "light off”

C53000-G1176-C91 17
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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 IllI

IEC 60255-5

2 kV (rms); 50 Hz

2.8 kv dc

5 kV (peak); 1.2/50 s; 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 Il

— Electrostatic discharge
IEC 60255—-22-2 class 111
and IEC 1000-4-2, class 111

— Radio-frequency electromagnetic field,

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

— Radio-frequency electromagnetic field,
amplitude modulated; IEC 1000—-4-3, class

— Radio-frequency electromagnetic field,(pulse

modulated; IEC 1000—-4-3/ENV 50204, ¢lass

— Fast transients
IEC 60255—-22—-4 and IEC 1000=4—-4/class

— Conducted disturbances.igduced by
radio-frequency fieldsvamplittde modulated
IEC 1000—-4—-64cClass Il

— Power frequency magunetic field
IEC 1000—-4-38, class IV
IEC 60255-6

IEC 60255-6, IEC 6025522 (product standards)

EN 50082-2 (generic/Stapdard)
VDE 0435 /paft'803

2.5 kV (peak)inl MHZ;
duration,2,s

=15 s; 400 shots/s;

4 kVI6 4KV contact discharge; 8 kV air discharge;
bothpolatities; 150 pF; Rj = 330

10 vV/m; 27 MHz to 500 MHz

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

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

2 kV; 5/50 ns; 5 kHz; burst length 15 ms;
repetition rate 300 ms; both polarities; R; = 50
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)
Standarg:

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

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

EN 50081-K (generic standard)
150 kHz to 30 MHz

30 MHz to 1000 MHz

18
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

— Vibration
IEC 60255-21-1, class 1
IEC 68—-2—-6

— Shock
IEC 60255-21-2, class 1

— Seismic vibration
IEC 60255-21-3, class 1
IEC 68—-3-3

s
@ 3 orthogonal axes

S

IEC 60255-21
and IEC 68-2

sinusoidal

10 Hz to 60 Hz:

L 4
4+ 0.035m itude;
60 Hz to 150 Hz: 0.5g ac I
sweep rate 1 octave/min
20 cycles in 3 orthogonal%

half sine
acceleration 5 g, durati 1 ms, 3 shocks in

each direction o@gonal axes
sinusoidal

1 Hz to8 H + 3.5 mm amplitude (hor. axis)
N + 1.5 mm amplitude (vert. axis)

1 g acceleration (hor. axis)

0.5 g acceleration (vert. axis)

1 octave/min

Vibration and shock during transport @
Standards: IEC 60255-21
\ and IEC 682

— Vibration
IEC 60255-21-1, class 2
IEC 68—2-6 > \C)
— Shock
IEC 60255-21-2, class 1
IEC 68—-2-27
— Continuous c

IEC 6025521 —
IEC 68—-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

C53000-G1176-C91
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3.1.4 Climatic stress tests

— Permissible ambient temperature

during service
during storage
during transport

-5 Cto+55 C
-25 Cto+55 C
-25 Cto+70 C

Storage and transport with standard works packaging!

— Permissible humidity

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

We recommend that all units are installed such that they are not subjected to directsunlight, 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 assthe
digital protection equipment should, as a rule, e
fitted with suitable spike quenching elements,

— All external connection leads in sub-stationssfrom
100 kV upwards should be scrgenedywith a
screen capable of carrying power currents and
earthed at both sides. No specialfmeasures are

nofmallyynecessary for sub-stations of lower volt-
ages.

= It'is)not permissible to withdraw or insert individu-
afmodules 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 housingsfer surface mounting

— in housing, for flush mounting

Degree®orf protection acc. to EN 60529
~ Hausing
—{lerminals

approx 11.0 kg
approx 9.5 kg

IP 51
IP 21

20
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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

0.05INt0 4.00 1N  (steps 0.01 Iy)
approx. 0.9

0.01 j Iy or 5 % of set value

1 input for breaker auxiliary contact
1 input for each poleer

1 input for parallelyconnection and 1 input for
series connection, ofthe breaker auxiliary contacts

Note: The breaker failure protection can operate even without the mentioned breaker auxiliafscontacts 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 faultiprotection,
pole diserepancy 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 gquantities
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

<10 ms
<20 ms

0.00st0 32.00s (steps 0.01 ms) or 1L

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
0.00 st0 32.00s (steps 0.01 ms) or 1L

1 % of set value or 10 ms

C53000-G1176-C91
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3.4  Ancillary functions

Output of measured values

Operational values of currents

Measuring tolerances

IL1, I 2, IL3, 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/Imin = symmetry“factor

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 recordin

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

— for LSA interface \@

Sampling rate %

—100 ms to +2900 ms at 50 Hz

— 83 ms to +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

L 4
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4 Method of operation

4.1

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.

Operation of complete 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 andlew-Capacitance isolation

provided by the input transformers, filters are pro-
vided for the suppressign ofinterference. The filters

have been optimizedgwithiregard to bandwidth and

L1 B
us-
L2 bar
L3
/] / Feeder
breaker - ) ) ) ) » ) _ _
M P - Bl
' ME AE HIH ! LCD display
- - (2x16
— =l[=| - - E characters)
P
! ][ 4‘@— Fault !
][ 4‘@— Ready !
1 cHD _D_ —
— 1L , - .
, ! 8 signals
, : (can be mar-
g shalled)
UL ; —— ==
' - lliED— 1 6 LED (can be '
cw| 7 Jfs o , Reset » marshalled)
R[4 s |6 B ‘} ,
—ﬁ_
Operator Tl ulz |3 |—)_:— % I__'
e g —H || o | A
5 x 2 trip com-
L MiSihary | N+ : ! mands (can be
I:l C 1 marshalled)
10 binary ! J N
inputs * — _Serial Control centre
/ interface
' '
— [ Serial Personal
SPS;VS; ; Z | interface X computer
L. ] ] ] ] ] ] -
Figure 4.1 Hard-ware structure of the numerical circuit breaker failure protection relay 7SvV512
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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 incldde,
in particular, trip commands to the circuit breakers;
signals for remote signalling of important eventsand

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 @fa fault can be
read out after a fault has occurre@(referSection 6.4).
The dialog with the relay can be cafsied out alterna-
tively via the serial interface ©on the front plate by
means of an operator panel orafpersonal computer.

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

A powensupply unit provides the auxiliary supply on
the vafious voltage levels to the described functional
unit$is+18 Vis used for the relay output circuits. The
apaleg nput circuits require =15 V whereas the pro-
cessortand its immediate peripherals are supplied
withg#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).

24
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4.2  Circuit breaker failure protection

42.1 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).

ettt Sl S |
| | I
| | I
| | I
N4 N NF-
|
bus |
1 bar :
feeder |
protection :
E].‘ protection ___g |
=
h _ _ _ Thip lous—bar
I_ circuit breaker f
' failure protection '
—
| Al
BE
] & 1
N R — |
i ! BF .
75V512
feeder I— 1 - - - —I
Figure 4.24  Simplified function diagram of circuit

breaker failure protection

Normally, the breaker will open and interrupt the
faultSeurrent. 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 ofm@impor-
tance because the breaker failure protection itself
recognizes the interruption of the current.

For protection relays for whigh theytripping criteria
are not dependant on cuffent(€.9. Buchholz protec-
tion), current flow is not ateliable criterion for proper
operation of the breaker.

In the such cases, the Circuit breaker position can be
read from the auxiliary contacts of the breaker.
Therefore, instéad, of ‘monitoring the current, the
condition of the, auxiliary contacts is monitored. For
that purposénthe outputs from the auxiliary contacts
must be fed 40 binary inputs on the relay (refer also
Section¥4.2.3)

[t S S
| | [
| | I
| | I
NF R RES
|
l bus I
bar I
I
feeder |
) protection :
+ | |
- protection  __ |
) E]‘ tip 1 ol
_ _ _ Trip'bus-bar
|_ circuit breaker f
' failure protection '
—
| = |l
BE
[ & [
| |
feeder I— - - 7S-V512 - —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.

C53000-G1176-C91

25



7SV512 v1

Method of operation

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-
rent interruption 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 LK> associated with a phase curs
rent I ¢ can only be generated when current is pres-
ent in at least one of the other phases, or an eatth
(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 paleycatgies current.
Thus, on the one hand, detection Of the fault current
and start of the timer is guaranteedg On the other
hand, the 2-out-of-4 logic provides/ high security
against false operation.

Three times the negativetsequence current of the
symmetrical current cemponents can be taken as
plausibility currentiinfcasgithe earth current is not
available. This negative,§equence current is calcu-
lated by 7SV512 (Figure 4.5). The negative se-
quence current |, is,calculated according to its defi-
nition equation:

3ilb=l1+a%ilo+ajls

where
L1 I [
i : 5 _|& =i— 11>
& r
lLo™] L * Z =
I—-BE | = L2>
R | =N— 13
}—BF o—1 = >
&
T
pl |-BF
Figure 4.4  Current flow monitoring with 2-out-
of-4 check
[
lLo— _l PLAUS 1POL
.31/ Sil2 NEG.SEQ. CURRENT |
'I/RESIDUAL CURRENT Pl
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. 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 but only the parallel connected auxiliary con#
tacts are available, then the binary input for this,cons
nection must be assigned exclusively to thé 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 switchied/ndividu-
ally and each individual auxiliary contact is available
then itis recommended to connect the auxiliary con-
tact of each individual pole to an individual binary in-
put. This connection allows maximuim, information to
be processed in the relays, Theyassignment of the
binary inputs is as follows:

— auxiliary contact of pole)L1 assigned to input func-
tion ">CB Aux. "XBI 16 in Figure 4.7),

— auxiliary coftactief pole L2 assigned to input func-
tion ">CBfAux. L27 (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 BI 20 are not used in this
case. This connection mode is recommended if the
breakerfailure protection can be initiated by afeeder
prétection function which may trip at low-current or
Ro-current conditions and which shall operate in
cohjunction 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 usedyOne,can
connect the parallel connection of one sgt of auxilia-
ry contacts to a binary input and the seriesyeonnec-
tion to another. The inputs are assigned to the func-
tion ">CB Aux. 1p 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 copnegtion. A single-pole
trip command is assumedito beexecuted, when the
series connection is interrupted.

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

The 8 output§of the circuit breaker position logic are
processed by the protection functions. The output
signals‘are bleCked 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 out in the breaker failure protection function only
asvlong 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:

L1~
r— —7
I I | A20
o _+_L/2/_ +_ _ BI 20
b, ' A20 |
S I
I & any pole
, closed
L1 BI 16 A16
——— —— ——r c— — — ! 3-
[ I L1 closed
[
'
A16 2
DO— & L1 open
)
L2 BI 17 AL @
- - L)
& L2 closed
'
Al7
—DO— 4 I & L2 open
'
____Iﬁ/___ + Bl 18 Al8
© 2
[ ; & L3 closed
'
2
' I & L3 open
L 4
! A19
_ U 2o - B \\
'
2 I & any pole
, open
\ A19
%/ i
'
A 8 -
| plausibility
¢ check
L , ircuit breaker auxiliary contacts

Binary input with associated function number

Binary input is assigned to physical input

re 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 itis recom-
mended that the trip command is connected tQ
7SV512 by two separate wire pairs in ordef,to
achieve dual channel initiation of the breakerTailure
protection.

The function scheme is shown in Figure 4.8. When
the initiation conditions are fulfilled and‘at least one
current flow criterion (according Figuke 4/4) is pres-
ent, the delay time T1—3POLE is stafted. After expiry
of this time, the trip command "BEP "R ip L123”is
issued.

(acc. I
Figa4e)  AUX

L1>=—A
(acc. o |
Fig44) |'%

8>—— N H T|1_| BEP
z 3po g|Trip L123

>Trip 3pole

>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 Figure4:6)in
case the current flow criterion is not fulfilled foriany of
the phases. If the circuit breaker poleswean 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 breakerghas operated cor-
rectly after three-pole trip cemmand only when none
of the phases carries cugent opwhen all three auxil-
iary contacts have opehed.

Possibility exists to set'different delay times depen-
dent on whether theteurrent flow criterion or the aux-
iliary contact cfiterign is fulfilled. Thus, e.g. a longer
time can be setfor the auxiliary contact criterion if the
auxiliary céntacts¥could react slower. To achieve
this, the delay times T2 are used, i.e. the breaker fail-
ure protectionfoperates single-stage with T2; T1 is
ineffectie. Initiation and current flow criterion cause
theytimesl2 - CURRENT to be started, initiation and
auxiliary contact criterion cause the time T2—-CB-
AUXyto be started (refer Figure 4.9).

(acc.
. Aux —— —
- AUX
L1>—
(acc. . e |
Fig4.4) |2~ & le__| |
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), if the 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 criterigh 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 Il at the same time
(times operate in paralleBy Thefirst possibility means
that T2 starts with the\tkip command of the first stage,
in the second caseybothytimers start with the initial
trip command ofthée feeder protection.

(acc. Aux — BFP
: &l o | |
Fig 4.6) oL & s g CrossTrip
> lTl_—-| _| ) i, ¥ L —| BFP.
3POLH : Trip L123
L1>— vy —
' 1 | A BFP
(Faiﬁii R = &l L) & T Trip BB
L3=—_ | "—|_, T4IRIP4BB' —J CURR
T2 !
>Trip 3pole | o
& |— TE+T2
>Start |

>B/F
Block.

internal
blocking

Figure 4.10 Two-stage breakerfailuregorotection 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 twe,binary inputs are energized. To achieve
this, the main protection must deliver, besides the
three Nsingle=pole trip commands at the inputs
"STeapaL1”, ">Trip L2”, and ">Trip L3”, at
least‘an additional fault detection signal at the input
“>Start”. In addition, earth fault detection can be
eennected 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.
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>Trip ] Initiation can be blocked via the binary input ">B/F
L1 & > ) block” (e.g. during test of the feeder protection
- InitL1 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, itis designed like
that for common phase initiation, but, individual for
| g . each of the three phases. Thus, currentflow and ini-
X . tiation conditions are processéd far each phase. In
E;”p case of single-pole intertuption” during an auto-re-
& = Init L2 close cycle, current disappeasance is reliably moni-
o—] tored only for the tripped breakeér pole.
— P The auxiliary contact €riterion is processed for each
individual breaker{pole, too. But, if the breaker auxil-
& iary contacts areynot*available for each individual
*— breaker pole,then asingle pole trip command is as-
- sumed to besexecuted only when the series connec-
>Trip — tion of the ayxiliary contacts is interrupted (i.e. the
L3 Py _ signal "any po!e open” according Figure 4.7 is pres-
= Init L3 ent, refer Section 4.2.3).
[
T > Forthe first breaker failure protection stage, a differ-
] enpdelay time T1-1POLE can be set for single-pole
& trip by the feeder protection. In addition, a choice
cap be made whether expiry of the time T1-1POLE
>Start N 1 should result in a phase-true single-pole trip (param-
o Init eter TRIP 1POLE = YES, command output "BFP
>Trip 3pole _| L4123 Trip L1”) orin athree-pole triEJ (parameter TR_IP”1
SStart — & POLE = NO, command outpqt BFP CrossTrip”)
J by the breaker failure protection.
>B/F & |
block With the second stage, distinction can be made
internal again between start by means of the current criteri-
blocking on ("L1>" according Figure 4.4) or by means of the
auxiliary contact criterion ("Aux L1” according to Fig-
Figure 4.11 Initiation conditibns with 2-out-of-4 ure 4.6, for the assigned phase).
logic
(acc. Aux L14_| I further{ BEP
Fig 4.6) & 1 & m__ phases CrossTrip
' AUX
lTl_—-| - -: NOlrrip 1POLE
1POLE L ' YEST —BEF
1: Trip L1
- L ]
Faa. L= & ‘J" fi—r2-
s T-TRIP—BB: CURR Trip BB
(acc? Init T2 ; phases
Fig 4.11) L1
T1+T2

Figure 4.12 Two-stage breaker failure protection with phase segregated initiation — one phase
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(acc. Aux L123
Fig 4.6) &l o - &’ le CBI
— —CB-
(acc. Init ! > — ) | , AUX —| _
Fig 4.11) L123 1 T1- o —
3POLE L ' P O
oy
iy 3—
- T
(acc. Lo> A e : CURR
Fig 4.4)
L3> 8 4
(acc. Aux L1 [
Fig 4.6) &
—
— BFP
. — -
Gy Trip L1
' - 1POLE
—
&
(acc. A
Fig 4.4) L1> |
(a}cc. Aux L2 ]
Fig 4.6) &
—
— BFP
. — -
Gy - Trip L2
' - 1POLE !
— ]
& !
(acc. A \ :
Fig 4.4) L2> | \ '
(acc. Aux L3 [ ] , _ :
Fig 4.6) W & : o | i | :
= | T2-CB- .
o—c_ S ]’, L1 [aux \‘ . -
(acc. Init _ : 4 :
Fig 4.11) N L-. Trip L3
_ 1POLE '
= L ] —
I(:ail;CAiA) L3> : CURR o
_® T-TRIP-BB, b
TZ 1 pr—
\ 3 © |
T1+T2 £ — > BEP
) — CrossTrip
8 —1L_|
L 4 _
i
¢
o =1 BFP
. Trip BB
(see Sec— BFP CB .
tion 4.2.5) defTrip ||

re 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
”>Start”. 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 assg@€iated
phase is fulfilled, the time T1-1POLE (Figure 4.12'or
4.13) continues in case of single-pole tripyin case of
three-pole trip the time T1-3POLE continues ‘as
long as either of the current flow criteriafFigure4.4)
is fulfilled (Figure 4.10 or 4.13).

As soon as the breaker (pole)4as @pened 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 T2-3POLE, trip com-
mand "BFP Trip LZ%(fomthe associated pole *)
Figure 4.12 or 4.13); o "BFP Trip L123” (three-
pole) (Figure 4.10y0r4:13), is generated. This com-
mand trips e4g. a,secend (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
willisolate the bus-bar (section).

Assuming a transformer feeder. The trip command
ofithe 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«@-
differential protection), its trip signal is connected.to
both mentioned binary inputs.

Current flow is monitored according Figuse %44. As
long as the current flow criterion is fulfilled for &t least
one phase, the time T1-3POLE (Figure 4720.0r4.13)
continues running.

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

If not all currents have beenyintérrupted until expiry
of the time T1-3 POLE; tfip,command "BFP Trip
L123” (Figure 4.10 or4.13Yis generated. This com-
mand trips e.g. a seeond trip coil of the feeder circuit
breaker. At thegSame®time the second time stage
T2—-CURRENT startse

If current{flowSis even recognized after expiry of
T2-CURRENT{ bus-bar trip command "BFP Trip
BB” is generated (Figure 4.10 or 4.14), which will iso-
latesthe 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
eontrol 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
L123” (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—-AUKX 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 afault, 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” of the 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)
CB def T3 —BFP CB
> efect - -
BRLDEE 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 apdlocking

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

Besides dual channel control withhadditional release
channel, which are usual forall trip relays of Sie-
mens numerical protection¥elays, a special trip re-
lease module is provided fer two of the trip relays.
This hardware logictmodule operates independent
of the processor systemi'but informs the processor
system about its operation. By this means, the pro-
cessor system on the one hand, and the hardware
trip releasefmodule on the other hand, can super-
vise eaclpether.

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

The output ‘€emmand "BFP TransTrip”, which
can be alloeated to acommand output of the device,
is_suitable to control the transmitter. This command
appeass always when the bus-bar trip command
"BEP /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:

Rell =Bl 10&BI9 &BI 8
Rel0 =Bl 10&BI9 &BI 8

Rel2 = Bl 10 & BI 8
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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 Rell and RelO.

The outputs of the trip release module are con-
nected such that Rell 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 (tefer
Section 4.3).

The remaining trip relay K3 to K5 are not_equipped
with this special trip release feature. OfCourse, 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 #fip_telease module is
supervised by the proceSsor‘system. A choice can
be made whether a defect sheuld'cause the breaker
failure protection to be blocked,“and after what time.

to processor to processoy from processor
A A
General - = [
fault detection Trip release module
BI 10 | / o —o o ] | T
— PI1
& relays
4 Rel1 Il
General SN Pl4 T | ] K1
trip command Le-
BI9| / & & N
Rel0 °
1’—0_ _ ED K2
External PI5
blocking {
- | & |
BI8 | ~ é_a—o-o|_ Rel2 <3
— PI3
e I
4 - - K5
Figure 4.15 Trip release module (hardware module)

When a trip release signal appears without an initia-
tion signal caused by maifprotection trip, an inter-
nal fault must be presént, After a (settable) time
delay TBLOCK—MON{(Eigure 4.16), the breaker fail-
ure protectiofn’ can beyblocked (parameter BLOCK —
MON). Blogking'is also effective, when the current

sum monitoring | 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 —— ﬂ BLOCK-MON

(acc. it L2 —— YES

Fig 4.41) _ TBLOCK S Q A internal
Init L3 —————— MON | blockin

|| —dRr 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-

\ |«— _Tioby
protection

&
(ORI

bar

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 carier,
radio wave, or optical fibre).

The end fault is detected by the end fault protéction
using the following logic: The end faultisrecognized
when the current continues flowing although the cir-
cuit breaker auxiliary contacts InAdicate that the
breaker is open. In 7SV512, anfadditional criterion is
the presence of a fault detection jsignal from the
feeder protection relay. The, funCtion scheme is
shown in Figure 4.18. Ifdthe feeder protection has
picked up and curreptsflowdis recognized (current
criteria "L*=" according Section 4.2.2, see Figure
4.4), but no circuitsbreaker pole is closed (auxiliary
contact criterion”anyjpole closed” according Sec-
tion 4.2.3, see\kigure 4.7), then atimer T-END—FLT
is started, afterfwhich an intertrip signal "BFP
TransTEMZistransmitted to the opposite line end.

L1=
2> 2
L8>
>Start &
any pole closed acc. Fig H Tlmg Tﬁ
_ELT ransTrip

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 Circuitibfeaker poles. Under
steady-state conditionsgeither all three poles of the
breaker must be‘eloséd, arrall three poles must be
open. Discrepancy is{penmitted 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“hreaker failure protection. Condition for
pole disergpancy is that at least one pole is closed
("apy pole closed” from Figure 4.7, refer Section
4.2.8),"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>

Lo>—21

L3>

any pole closed acc. & |_S| Pole-Dis
- : T-DISH{— -~

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. Theymod-
ule also contains signal relays for remete Signalling.
Most of the signals and indications cah be mar-
shalled, i.e. they can be allocated meanings other
than the factory settings. In Section'S5s the delivered
condition and the marshallingyfacilities are de-
scribed in detail.

The output signal relays‘are not latched and auto-
matically reset as sogn as the originating signal dis-
appears. The LEBs can'be arranged to latch or to be
self-resetting.

The memories/of the'LEDs can be safe against sup-
ply voltage failuted They can be reset:

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

—“temotely by energization of the remote reset in-
put,

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

Some indicators and relays indicate conditions; itis
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 readingss for operation. This
LED cannot be reset andyremains illuminated when
the microprocessor is working carfectly and the unit
is not faulty. The LED gxtinguishes when the self-
checking function of the /micréprocessor detects a
fault or when the aukiliaryaw@ltage is absent.

With the auxiliaggyvoltage present but with an exist-
ing internal fault in“the unit, a red LED illuminates
("Blocked”) andW¥locks the unit.

4:5:.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 stafi-
dardized transmission protocol according to ®IN
19244,

4.5.2 Data storage and trangmission
for fault recording

The instantaneous values of the€ medsured values

L1, iL2, i3 IE

are sampled at 1 mgiintervals (for 50 Hz) and stored
in a circulating shift re@ister. In case of a fault, the
data from 5 cycles before the occurrence of the fault
up until 5 cycles after thefend of the network fault are
stored, max. over 3 seconds. These data are then
available for fault apalysis. For each renewed net-
work fault, the actual new fault data are stored with-
out acknewledgement 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 andfpre-
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 datagcan, 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/ofthe device. Evalua-
tion of the data is made in the’contfol centre, using
appropriate software programs. The currents are re-
ferred to their maximum“alues,”normalized to their
rated values and prepared foFgraphic visualization.
In addition, the signals "Pick-up”, "Trip” and "Drop-
off” are marked omthefault record.

When the datayare trapsferred to a central unit, read-
out can proceed automatically, optionally after each
pick-up<efithe _relay or after an instantaneous trip.
The fellowing 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:

—IL1, l2, I3 Phase currents in amps primary and
in % of rated current
—lg 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:

— Aukxiliary and reference voltages

The processor monitors the offset and regference
voltage of the ADC (analog/digital converter)£The
protection is blocked as soon as impermissible
deviations occur. Permanent faults are, anaun-
ciated.

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

— Measured value acquisition

The completétehain, from the input transformers
up to and including, the analog/digital converters
are monitored by, the plausibility check of the
measuredWalues:

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

Y+ i +i3+kxig] =
SUM.Ithres x Iy + SUM.Fact. X lay

An adjustable factor k; (parameter le/lph) can'be
set to correct the different ratios of phase_and
earth current transformers (e.g. summatiofl trans-
former). If the residual earth current is derived
from the current transformer starpoint, kg= 1.
SUM.lIthres and SUM.Fact.l are setting, parame-
ters (refer to Section 6.3.6). The component
SUM.Fact.l x I« takes into account permissible
current proportional transformation €rrors in the
input converters which mayparticularly occur un-
der conditions of higheshottircuit currents (Fig-
ure 4.20).

Note: Current sum monpitoring can operate prop-
erly only when theyresidual current of the pro-
tected object isgfed to'the Ig input of the relay.

ﬁ Ir & Faulbcurrent
Iy
Slope:
/ SUM.Fact.l
SUM.Ithres
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. In ad-
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:

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

D 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 faultsyin {the
connections (an important commissioning aid)jthe
measured values are checked at cyclicdntervals, 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:

Hmin 1/ Hmax]l < SYM.Fact.l
if
Imax/ IN > SYM.lthres / |N

Imax is always the largest of theythreggphase cur-
rents and lyin always the smallest:he symmetry
factor SYM.Fact.l represents/thermagnitude of
asymmetry of the phase eurrents; and the thresh-
old SYM.lthres is the Igwer limit of the processing
area of this monitoring function (see Figure 4.21).
Both parameters gan be,set (see Section 6.3.6).

min”

|max
Slope:
SYM.Fact.|
~
SYM.lthres I max

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
liLy + iz + i3 2 k XNg| ™=
SUM.Ithres xfly HSUMFact.l X Ihax

Relay failures in the signal acquisition circuits
IL1, L2, L3 IE

delayed alarm "Failure 17,
optionally blocking

2. Current unbalance

Lminl _ gym.Fact.1

Imaxl

and = SYM.Ithres

Single, or phase-to-phase short circuits or broken
conductors in the c.t. circuits i 1, iL 2, iL3

or

Unbalanced load

delayed alarm "Failure lsymm”

Baltedifigures are setting values.

Table 4.1

Summary of measuring circuit monitoring
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5 Installation instructions

/!\ Warning

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

In particular the general erection and safety regulations (e.g. IEC, DIN, VDEy,0r national standards)
regarding the correct use of hoisting gear must be observed. Non-obsemranceycan 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 epsure
that there are no external traces of damages

The transport packing can be re-used for_further
transport when applied in the same way., Theystor-
age packing of the individual relays is not/suited to
transport. If alternative packing is used,(this must
also provide the same degree of protectign against
mechanical shock, as laid down i, |[EC 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 ordek to ensure temperature
equalization and to @vaid, humidity influences and
condensation.

5.2 Preparations

The operating conditions must accord with VDE
0100/5%3apd VDE 0105 part 1/7.83, or correspond-
ing,natienal standards for electrical power installa-
tions:

/?\ Caution!

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

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

C53000-G1176-C91

41



7SV512V1

Installation instructions

5.2.1 Mounting and connections

5.2.1.1 Model 7SV512K-KBKKK 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 7SV512K—-KCKKK 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 secureiit
with the fixing screws. For the dimensions referto
Figure 2.3.

— Connect the earthing screw on the rear of the@unit
to the protective earth of the panel ogcubigcle:

— Make a solid low-ohmic and léwsinductance 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 orgcubicle; recommended
grounding strap DINW72333 form A, e.g. Order-
No. 15284 of Megsrs Druseidt, Remscheid, Ger-
many.

— Make connections Viasthe 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 cenduetor cross-sections. The use of the
screwed\terminals is recommended; shap-in con-
nection“requires special tools and must not be
ysed'or 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 ratedgd.c.
voltage of the substation battery.

5.2.2.1 Control d.c. voltage of bipary inputs

When delivered from the factory,the hifnary inputs
are designed to operate in thestotal control voltage
range from 19 V to 288 V. If the rated‘€ontrol voltage
for the binary inputs is 110 Veer higher, it is advisable
to select a higher pick-upythreshold to these inputs
to increase stability against'stray voltages in the d.c.
circuits.

To select a higher picksup threshold of approximate-
ly 80 V for dbinarylinput a solder bridge must be re-
moved. Figure,57¢,shows the allocation of these sol-
der bridgéssfor the inputs Bl 1 and Bl 2, and their lo-
catiomyon the basic p.c.b. (EPS) of the module. Fig-
ure 529%shows the assignment of these solder
bridges for the inputs Bl 3 to Bl 10 and their location
omfthe additional p.c.b. (EAZ-2).

— Qpén 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.
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® © © -

Binary input 2 : Solder bridge W5

1H1)

Binary input 1 : Solder bridge W6

W_,._/—\_/——/""‘

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

[TTITTTT]

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

Figure 5.1 Checking of control voltages for binary inputs 1 and 2

] ® &0 o o )
E - °
O = .
E L*> ’ °
| I A
I: Binary input 3 : Solder bridge W11
[ - .
] u Binary input 4 : Solder bridge W10
E . a
I: ® " - oo Ve Binary input 5 : Solder bridge W6
[ ® e <
® "y Ll eosee e Binary input 6 : Solder bridge W5
[ ] s a
® w0 L' 00000 Z Binary input 7 : Solder bridge W4
o ) '
® “ws Ll 00000 % Binary input 8 : Solder bridge W3
L ]
4 L
&7 ws £ e d Pz Binary input 9 : Solder bridge W2
eedTT
w4 </ o090 | Binary input 10 : Solder bridge
° w1
) ws A eenee
[ ] A =
o ud o000 00 For rated voltages 24/48/60 V—: Solder bridges
must be fitted!
[}
[} For rated voltages 110/125/220/250 V—: Solder

bridges may be removed.

1y

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-

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 caser
The jumper is situated in the rear area of the CPU
board (EPS) between the connector modulesy(Fig-
ure 5.3).

Jumper | Position Normal signal position

. . X91 90 - 91 "Right off”
nectors are designated with the symbols ——> for _ y »
X91 91 - 92 Light on
transmit output and —>® for receive input.
\ — — /
\ R12 3o /
\ D11 \
/ e =k 4" )
\ () m
I B O e D |
me il 03 \
I z XX
( oo |

\ T4

T3 j///

Jumper X90-X91 at delivery

Figure 5.3 Position of the jumpér X9%Win 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 opsthevaddi-
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 BI 8, Bl 9, and Bl 10 must be assigned as
failure protection, a special trip release module is shown in Figure 5.4. The tripgelays must be as-
provided for two of the trip relays. The operation of signed such that trip relay (Klgtrips the bus-bar
this hardware logic module is described in Section breakers whereas trip relay, K2 isgintended to give
4.2.7. transfer trip signal to thegepposite end breaker.

from processor,
General — - - - \ B
start Trip release module
BI10 | o/ | =Start —é & ] | .
PI1 & Trip
relays:
0 Rell
tG_eneral _— P14 "BFP Trip BB” |::| K1
rip *
B9 |/ | -=2Trip o ]
- ' p2 !
&
Rel0
"_C_ o "BFP TransTrip” E:I K2
PI5
External H
block : I 2 :
Bl 8 / >BFP block 5_‘—0—(4_ Rel2
- PI3

Figure 5.4 Trip release module (hardware /module)

Should the plug positions be ‘changed for any rea- —& +— U —§ —— g

; ; . PI1 X1 X2 X3 X.l—.-X3: closed =
son, the following is tesbe hoted: X1-X2-  closed
. — ¢+ 0 —§F 1 e— x70-X71closed =

— If one of the plugs Pldef P12 or PI3 is removed, the PI2 X70 X71 X72 X70—X72 closed

corresponding, ANB, condition is fulfilled! X73—X74 open =
pen =
_.IID?— 0 _xgs xmmxm_ X74-X75 closed

— The outputsief the AND —gates must not be paral-
leled by the plugs Pl4 and/or PI5.

X80 X81 X82 €.g.

— Nevertheléss, it is admissible that the output of Rell K1 égg:igi,and
theyAND —gate Rel0 is connected to both trip re- Relo —o—9 Rell connected to K1
lays K1 and K2. X89 X91 X90

X86 X87_X88 or
Relo —® K2 X87-X88 and
X84 —X85:
Rel2

X83 X84 85 Rel2 connected to Kz

Figure 5.5 Plug jumper arrangement
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— And, of course: The plug jumpers are arranged as shown in Figure

5.6. Figure 5.5 shows the mechanical and electrical

\ Caution! arrangement and is intended as translation betweeO
* Figure 5.4 and 5.6.

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.

9

SIEMENS

EAZ2

C73040—-A51-C138 I
I_ -

(EAZ-2)

Figure 5.6 Position of the s:!@ges W7 to W9 and W16 to W19 on the additional board
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5.2.5 Checking the connections

A 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:

D Are the current transformers correctly earthed?

D Are the polarities of the current transfatmer€ir-
Ccuits correct?

D Is the phase relationship of the cyrrent,trans-
formers correct?

— If test switches have been fitted inthe secondary
circuits, check their functiong pasticularly that in
the "test” position the current transformer sec-
ondary circuits are automaticallyy 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 consymption should cor-
respond to approximately(7 \WATransient move-
ment of the ammeter pointer, only indicates the
charging current of thesstorage capacitors.

The unit starts up@andj on'completion of the run-
up period, the green‘kED on the front comes on,
the red LED getsteff after at most 5 sec.

Open the cireulit breaker for the d.c. power supply.

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

€heek 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.

C53000-G1176-C91

47



7SV512V1

Installation instructions

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 ofans
nunciations, operating data or fault data, or for the
read-out of setting parameters.

To indicate authorized operator usefpress key CW,
enter the six figure code 0 0 099,00 and confirm
with E. Codeword entry can also ‘he made retro-
spectively after paging or dirgct @ddressing to any
setting address.

ENTER CODEWORD:
eeeeea0

Cw ACCEPTED

CODEWORD WRONG

The entered charagters do not appear in the display,
instead only,a symbolP@ appears. After confirmation of
the correctinputwith E the display responds with CW
ACCEPTED. Press the entry key E again.

If the ‘éedeword is not correct the display shows
COBPEWORD WRONG. Pressing the CW key allows
angther attempt at codeword entry.

5.3.2 Settings for operating, pafameters — address block 70

Operating parameters can be set in@ddress block
70. This block allows the operatorflanguage to be
changed. The transmission speed fargtransfer of
data to a personal computer can be fmatched to the
interface of the PC, messages, onythe front display
can be selected here for the guiescent state of the
unit or after a fault eventiyJo'change any of these pa-
rameters, codeword entry‘is,necessary.

The simplest way offatriving at the beginning of this
configuration block is tolise key DA, followed by the
address number 7 0 0 0 and ENTER, key E. The ad-
dress 7000 appearsy(see below). Key " 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-
guestediparameter 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 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 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 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 EEPROMs and
protected against power outage. If configuratien pa-
rameters have been changed the processor system
will reset and re-start. During restart the device'is not
operational.

T|7oooB oPERATING
IlparRAMETERS
d[70010 LANGUAGE
tloEUTSCH

ENGLISH
d[7o002B OPER.BAUDRS
tl 1200 BAUD

2400 BAUD

4800 BAUD

9600 BAUD
19200 BAUD
d[70080 DWTE FORMAT
tllo o Quat . v v vy
MM/DD/ZYYYY
AW Oo0o4B FAULT INDIC
{fWi1TH FAULT DETEC
WITH TRIP COMM.

Beginning of the block "Opgérating, parameters”

The available languages‘€an be called up by repeatedly
pressing the "Ne@»—key N. Each language is spelled in
the corresponding eeuntry’s language. If you don’t un-
derstand{aylanguage, 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 1200 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.

C53000-G1176-C91
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f[7oosmBoPER. 1st L
| T
IL2[%] =
etc.
70060 OPER. 2nd L

IL2[%]

-

etc.

Message to be displayed in the 1st display line during
operation. Any of the operational measured values ac-
cording to Section 6.4.5 can be selected as messages
in the the quiescent state of the relay by repeatedly de-
pressing the "No”—key N; The value selected bygthe
entry key E under address 7005 will appear in the first
line of the display.

Message to be displayed in the 2nd"display line during
operation. The value selected by the entry. key E under
address 7006 will appear in the sgcond,line of the dis-

play.

Fault event annunciations can be displayed after a
fault on the front. These can be chosen under ad-
dresses 7007 and 7008. The possible messages
can be selected by repeatedly pressing the
"No”—-key N. The desired message is confirmed
with the enter key E. These spontaneous messages

are acknowledged during operation with the RESET
key or via the,remote reset input of the device. After
acknowledgement,“the operational messages of the
quiescent state will be displayed again as chosen
under addresses 7005 and 7006.

fMl[7oo07B FAULT 1st L

{Fault Type

Trip Type

Ml[7oo08B FAULT 2na e
etc.

Ml7o090m 0 EVN 1LEE ADD.

tll o

MO Tl FEEDER ADD.

{|lo

Afterla fault*event, the first line of the display shows:
type of initiation (faulty phases),

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

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

the possibilities are the same as under address 7007.

Identification number of the relay within the substation;
valid for both the interfaces (operating and LSA
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

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

Largest permissible number: 255
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5.4

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
to this 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 78KK
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 farward with "' or
back with #. Each pagingjaction, leads to a further
address for the input of a configuration parameter. In
the following sections, edach address is shown in a
box and explained. In the,uppeér line of the display,
behind the number @hdpthe bar, stands the asso-

Configuration of the device functions

ciated device function. In the second line iSithe"asso-
ciated text (e.g. "EXIST”). If this text is appropriate
the arrow keys " or # can be used to page the next
address. If the text should be altered press the
"No”—key N; an alternative téxt then appears (e.g.
"NON-EXIST”). There may ‘Be_other alternatives
which can then be displayedyby repeated depres-
sion of the "No”—key /N. /Fhe required alternative
must be confirmed with(the key E!

The configuration “procedure can be ended at any
time by the keyfcombination F E, i.e. depressing the
function key Fifollowed by the entry key E. The dis-
play showgsthe question "SAVE NEW SETTINGS ?”.
Confirm with'ther"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
ehanged since the last codeword entry are lost.
Thuis,,erroneous alterations can be made ineffec-
tive.

[fone tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
1t I, the display shows the question "ZEND 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”) b

that the function will have no effect on the res

the protective process (e.g. no command).

The following boxes show the possibilities for the
maximum scope of the device. In an actual gase,

functions which are not available willsnot appear in
the display.

/78000 scoPE OF
TlFuNcTrIONS

Beginning of the block “scopeyof funetions”

<

280 FAULT RECRD
1 ST

~
[00]

-
m
>

=
o

N EXIST

380 POLE DISCRP

~
[00]

i —
=
o

L 2

N-EXI1ST \
EXI1ST @ EXI1ST

~—
()]
_|

8850 PARAM. CZ/O
NON-EXI1ST

- —

The rated system frequency must c ly the setting under address 7899. If the system frequency is not
50 Hz, address 7899 must be ch&

|78 990 FREQ Y

Rated system frequency 50 Hz or 60 Hz

fN 50 H
fN 60
N
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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
via the operating interface in the front. The operation
of the operator panel is described in detail in Section
6.2. Marshalling begins at the parameter address
6000.

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

When the firmware programs are running the specif-
ic logic functions will be allocated to the physical in4
put and output modules or LEDs in accordance with
the selection.

Example: A start signal is registered. This,event is
generated in the device as an "Annunciationy(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 specifig(physical)
output relay, e.g. to the signal relay Tythe processor
must be advised that the l@gical signal "BFP
Start” should be transmitted te,the signal relay 1.
Thus, when marshalling is“performed two state-
ments of the operator arefimpartant: Which (logical)
annunciation generated \in_the/protection unit pro-
gram should trigger #Whieh (physical) output relay?
Up to 20 logical anmungiations 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 (logicalfunction,
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 device2,0One physical in-
put signal can initiate up‘te, 10%ogical functions.

The trip relays can als@ beassigned different func-
tions. Each trip relay cah be controlled by each com-
mand function or combination of command func-
tions.

The logical afinunciation functions can be used in
multiple mafner. Eyg. one annunciation function can
trigger several signal relays, several trip relays, addi-
tionally‘be indicated by LEDs, and be controlled by a
binary inpUtwnit. The restriction is, that the total of all
physiealinput/output units (binary inputs plus signal
rélaysyolus LEDs plus trip relays) which are to be as-
soeiated 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,
ie.

— press direct address key DA,
— enter address 6 00 0,
— press enter key E

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

N6 000l
dIIMARSHALLING

Beginning of marshalling blocks

C53000-G1176-C91
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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 " or backwards with #
. Each forward or backward step leads to display of
the next input, output or LED position. In the display,
behind the address and the solid bar, the physical
input/output unit forms the heading.

The key combination F ", i.e. depressing the func-
tion key F followed by the arrow key ", 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 ** 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 "'. Each selection must be con-
firmed by pressing the key E! If a selection place
shall not be assigned to a function, selection is madg
with the function "not allocated”.

You can leave the selection level by pressing the key
combination F ** (i.e. depressing the function key E
followed by the arrow key '). The display_shows
again the four digit address number of the'physical
input/output module. Now you can page with key "
to the next input/output module or withi# “te,the pre-
vious to repeat selection procedure, as,above.

The logical functions are also prévidedWith function
numbers which are equally listed,in the tables. If the
function number is known, thiSjean™be input directly
on the selection level.qPaging through the possible
functions is then superfluous.“With direct input of the
function number, leading zerés need not be entered.
After input of the function plimber, 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 andfLEBjindicators
are given. The arrows {} || or "'# atthe left hand side of
the display box indicate paging_fromyblock to block,
within the block or on the selectionlevel. The charac-
ter F before the arrow indicates that/the function key
F must be pressed before pushing the arrow key *.

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

The marshalling proceédure can be ended at any
time by the keypycombination F E, i.e. depressing the
function key Ryfollewed by the entry key E. The dis-
play shows'the gquestion "SAVE NEW SETTINGS?”.
Confirmwithithe "Yes”—key J/Y that the new alloca-
tions gshall, 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.
Thusf 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
1t U, 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 {| or by direct ad-
dressing with DA 6 1 0 0 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 a NO
contact, i.e. the control voltage at the input
terminals activates the function;

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

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

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

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

.0 means "normally open” mode, corresp@nds<to

”"NO” as above.

.1 means "normally closed” mode, corresponds to

"NC” as above.

If the extension with .0 or .1 is omitted the'display first
indicates the function desjgnatien in “normally
open” mode NO. By pressing“the /No”—key N the
mode is changed to NC. Afterdirect input other func-
tions can be selected by paging through the func-
tions forwards with the"”"NoZ~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 fadlt detection signal of the main protection
relay@if the main protection relay does not output a
fault deteetion (start or pick-up) signal, the trip com-
miand 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.

4l o0 MARSHALLING
Tls 1 NAgRW. N PUTS

The first binary input is reached with the key *:

A6 o 1B BINARY
NP uT 1

Change over to the selection level with F ™:

Beginning of block "Marshalling binary inputs”

Allocations for binary input 1

C53000-G1176-C91
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oozl 1
tI>LED

NPUT
reset

1 Reset of stored LED indications, FNo 6;
“normally open” operation:
LEDs are reset when control voltage present

floo2m 1
*not a

NPUT

llocated

1

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

- —

61010 BINARY
INPUT 1

Marshalling binary input™

FNo Abbreviation Description
1 | not allocated | Binary input is not allocated towany input function
5 | >Time Synchro | Synchronize internal real timigycloek
6 | >LED-reset Reset LED indicators
7 | >Start FItRec | Start fault recordinggrom external command via binary input
16 | >CB Aux. L1 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®eontact L3 (L3 is closed)
19 | >CB Aux. 3p C | Circuit breaker auxiliafy, contact all poles closed (series connection)
20 | >CB Aux. 1p 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 définable annunciation 4
31 | >B/F on Switchien breaker failure protection
32 | >B/F off Switeh offdbreaker failure protection
33 | >Pole Dis. on | Switch'en pole discrepancy supervision
34 | >Pole Dis.off | Switch off pole discrepancy supervision
35 | >FIt.Rec. on Switeh on fault recording function
36 | >FIt.Rec. off [|[#Switch off fault recording function
59 | >ParamSelee. 1%} _Parameter set selection 1 (in connection with 060)
60 | >ParamSelec.2y | Parameter set selection 2 (in connection with 059)
70 | >Start General fault detection signal from feeder protection
71 | >Start™\ 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 | >Irip L2 Trip signal L2 from feeder protection
76 | >Tkip L3 Trip signal L3 from feeder protection
77 |[SB£LF, block Block breaker failure protection
78%),>€B 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 LER,and dis-
INPUT 1 >LED reset NO 6 play indications, LED —test
6102 |[BINARY INPUT 2 Circuit breaker defect %
INPUT 2 >CB defect NO| 78
6103 [BINARY INPUT 3
INPUT 3 >Trip L1 NO| 74 9
6104 |[BINARY INPUT 4 . .
INPUT 4 >Trip L2 NO 75 Trip comm rom feeder protection
6105 |[BINARY INPUT 5
INPUT 5 >Trip L3 NO| 76
6106 |[BINARY INPUT 6
INPUT 6 >CB Aux. 1p C NO| 20
circuit breaker auxiliary contacts
6107 |[BINARY INPUT 7
INPUT 7 >CB Aux. 3p C NO
6108 |BINARY INPUT 8 2) Block circuit breaker failure protection 2)
INPUT 8 >B/F block

General start and general trip signal from feed-
er protection 1) 2)

6109 |BINARY INPUT 9 2)
INPUT 9 >Trip >
6110 |BINARY INPUT 10
INPUT 10 >Start No| 70
O
e

1y Binary input 10 cannot be .
2) Binary inputs 8 and 9 Kot be altered (see Note above in this section).

Table 5.2 Preset bi i S

%
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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 6 20 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 iff the

relay or has been programmed out ("de-configuted”
— refer Section 5.4.2).

The assignment of the output signal relays as‘deliv-
ered from factory is shown in the genéral diagrams
in Appendix A. The following 4oxes#show an ex-
ample for marshalling. In the example féFSignal relay
1 the group annunciation for Severalannunciation
functions on one signal relay i’ shown. Table 5.4
shows all signal relays as presetsfrom the factory.

62000 MARSHALLING
Ilsi1eNAL RELAYS

The first signal relay is reached with the key *":

Al6 2010 s1eNAL
MRELAY 1

Change over to the selection level with F :

oo10 RELAY 1
BFP-Start

- —

O02B RELAY 1T
PoleDis,. Stalr t

P

O03BREWAY 1
not allocated

e —

Beginning of thegblock ®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

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

arrow key &

#6290 10 s16NAL
HRELAY 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 binasy.

inputs. They represent the direct confirmation of the binary input and are available as long as the correspand-
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 FItRec | Start fault recording from external command via binaryainput
16 | >CB Aux. L1 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 clésed (series connection)
20 | >CB Aux. 1p C | Circuit breaker auxiliary contact any poleselosed?(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 pretection
33 | >Pole Dis. on | Switch on pole discrepancy‘supenision
34 | >Pole Dis.off | Switch off pole discrepangy, supervision
35 | >FIt.Rec. on Switch on fault recording funetion
36 | >FIt.Rec. off | Switch off fault recordingsfunction
59 | >ParamSelec.1 | Parameter set selectionyl (in connection with 060)
60 | >ParamSelec.2 | Parameter set selection 2(in connection with 059)
70 | >Start General faultfdetectionssignal from feeder protection
71 | >Start N Earth fault detection signal from feeder protection
72 | >Trip General tfip signal from feeder protection
73 | >Trip 3pole Trip signal three-pele from feeder protection
74 | >Trip L1 Trip signald from feeder protection
75 | >Trip L2 Trip signal/.2)ffom feeder protection
76 | >Trip L3 Trip signal'k3 from feeder protection
77 | >B/F block Block breaker failure protection
78 | >CB defect Circuitabreaker defective (from circuit breaker monitor)
101 | Dev.Operative |, Relaysoperative
107 | FIt.Rec.Transy Fault record data are available or being transmitted
108 | Fault.Rec.off &Fault recording switched off
110 | Param.Running |eParameters are being set
116 | Param. Set A Parameter Set A is activated
117 | Param. SetiB Parameter Set B is activated
118 | Param. Set C Parameter Set C is activated
119 | Pagam:{Set=D Parameter Set D is activated
121 | Fanlure 18V Failure in 18 V internal dc supply
122 | Fai Wire 45V Failure in 15 V internal dc supply
123 | Farbure 5V Failure in 5 V internal dc supply
124 | Failure 0OV Failure in 0 V A/D converter
125 | Failure RKA Failure in base input/output module
151 | Faglure 1 Failure supervision | (measured currents)
154 | Failure Isymm | Failure supervision symmetry |
4694 | Device FltDet | General fault detection signal
470" Device Trip General trip signal
472 | 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 L1 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 (2ndistage)
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 T1 1pole 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 interrogationsexpired
514 | BFP Tend FIt 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 Pole discrepancy supervision is switched off
601 | PoleDis.Start Pole discrepancy supervision started, (general)
602 | PoleDis. L1 Pole discrepancy supervision started for pele L1
603 | PoleDis. L2 Pole discrepancy supervision startedsfor, pole L2
604 | PoleDis. L3 Pole discrepancy supervisiomstarted, for pole L3

610 | PoleDis. Trip | Trip by pole discrepancy supervision

Table 5.3  Marshalling possibilities for signal relays andfLERs

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 . Stdrt 601 pancy sup

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

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

6204 | SIGNAL RELAY 4 Transfer trip command by breaker failure
RELAY 4 BER#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 ; o
RELAY 6 BEP block 509 Breaker failure protection is blocked

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

6208y SIGNAL RELAY 8 Fail disturb in th d
RELAY 8 Failure | 151 t'?l ure or disturbance in the measured quan-
RELAY 8 Failure Isymm 154 | UUes

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

Apart from the logical function, each LED can be
marshalled to operate either in the stored mode (m
for memorized) or unstored mode (nm for "not mem-
orized”). Each annunciation function is displayed
with the index m or nmwhen 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 itis not neg-
essary to input the leading zeros. To indicate Wheth-
er the stored or unstored mode shall be gffective the
function number can be extended by awdécimal
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 .1Jis omitted the display
shows first the function designation in unstored
mode with "nm”. Press the "No”—key N to change to
stored mode "m”RAfter direct input other functions
can be selectéd, by paging through the functions for-
wards withgthe "N@”—key N or backwards with the
backspace key|R. The changed function then must
be rescenfirmed by the enter—key E.

The'assignment of the LEDs as preset by the factory
isrshawn 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.

41l 3000 MARSHALL IWG
JIlLED INDICATORS

The first marshallable LED is reached with the key ":

63010 LED\ 1

-

Change over togthe selection level with F '*:

oo10l LED 1
BFP=-=Start nm

g —

oo2B LED 1
not allocated

g —

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

C53000-G1176-C91
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After input of all annunciation functions for LED 1, change-back to the marshalling level is carried out with F **:

63010 LED 1 Allocations for LED 1 ‘ )

- —

L 4
The complete pre-settings for LED indicators are listed in Table 5.5. \%

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

6300 | MARSHALLING | LEDs Heading of the address block

6301 | LED 1 ;
LED 1 BEP-Start anl 473 Start of brea ure protection

6302 | LED 2 Lo i mand by breaker failure pro-
LED 2 BFP CrossTrip m | 506 | t

6303 | LED 3 -bar trip command by breaker failure
LED 3 BFP Trip BB m 507 ot&ction

6304 | LED 4 nsfer trip command by breaker failure
LED 4 BFP TransTrip m protection

6305 tEg g BEP block Breaker failure protection is blocked

6306 tEg g Failure 1 151 Failure or disturbance in measured quanti-
LED 6 Failure® 154 | Ues

Table 5.5 Preset LED indicator

L 4
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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 impérative
that for each circuit breaker pole the corresponding
phase segregated command, e.qg. "BFP#Trip“Ll1”
(FNo 502) for pole L1, as also the three:polecom-
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 alsébe consid-
ered if the allocation of the trip*relays is altered.

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

Attention! The tripyrelays 1 and 2 are included in
the trip releasg®eeoncept of the protection device
(refer Section4.2.7%or explanations). The alloca-
tion of these,tripyrelays should not be changed
unless this/cancept is comprehensively clear,
and anly, intharmony with this concept.

41l 4000 MARSHALLING
IIftTrRIP RELAYS

The first trip relay is reached with the key*%

64010 TRIP
RELAY 1

- — P

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 withstuntil'trip relay 3 appears:

6 408B804T R P
RELAY 4

- — P

Change over to the selection level with F *:

Oo10 TRIP 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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Mooz2m TR REL .
ferp Tri L123
Mloo3m TRIP REL.
*PoleDis. T ip
A 4B TRIP REL.
* t allocated

Trip relay 3 has been preset for:

1st: Trip command for the local (feeder) circuit,
three-pole, FNo 505; O

Trip relay 3 has been preset for:

3rd: Trip command from pole discrepancy supervi-
sion, FNo 610; ¢

no further functions ares@p relay 1

Leave the selection level with key combination F ™. You can go then to the% elay with the arrow key *'.

f 64030 TRIP Allocatiens fontriprrelay 3

flRELAY 3

Addr | 1st display line 2nd display line 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 Tri 507 protection 1)

6402 | TRIP RELAY 24 b Transfer trip command by breaker failure
TRIP REL. 2| BFP Tra i 508 protection 1)

6403 | TRIP RELA
TRIP REL. 3| BFP i 502
TRIP REL. 3| BFP\Trip L123 505
TRIP REL. 3| P is. Trip 610

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

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

hm 1 and 2 should not be altered (see Attention above in this section).

5.

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 itis 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 thesdevicefin
the control centre.

Block 69 can be called-up by paging with keys 1 | or
by directly addressing with DA 6 900Q E.

In addition, annunciations @ndgmessages which
should be transmitted to‘the céntral centre must be
coordinated with the centralystation. All annunci-
ations which can be processed by the LSA are
stored within the device'ina separate table. For allo-
cation of LSA—compatible annunciations, Table 5.7
is valid.

1?6900! LSA-
{;CONFIGURATION

69020 BAUDRATE
9600 BAUD

- —

4800 BAUD

19200 BAUD

Beginning ofthe block "Localized substation auto-
mationy(LSA coupling)”

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

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

Address
Address

7009 DEVICE*ADD
7010 FEEDER ADD

0 to 255
0 to 255

The following measured values are transmitted:
Measured value:“eurrenisin phase L1
Measured value:,current in phase L2
Measured 4/alug: cugsent in phase L3
Measured value: earth current

FNo o 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 1038
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 | (measured currents) 151
084 Failure supervision symmetry | 154
135 Interrupted current I 255
136 Interrupted current I » 256
137 Interrupted current I 3 257
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 forpele™1 474
145 Start of breaker failure protectiof fappole L2 475
146 Start of breaker failure protection for pole L3 476
150 Any delay time is running 500
151 Trip breaker failure protection dufing defect of the feeder breaker 501
152 Trip by breaker failure prétection”pole L1 (1st stage) 502
153 Trip by breaker failure protection pole L2 (1st stage) 503
154 Trip by breaker failage pratection pole L3 (1st stage) 504
155 Trip by breaker failure¥protection three-pole (1st stage) 505
156 Trip breaker failupé 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 grotection blocked 509
160 Delay timeyl I%after single-pole trip expired 510
161 Delay'time Tafter three-pole trip expired 511
162 Delay time T2 with current detection expired 512
163 Delayatime F2 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 Role 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
480 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 protecs
tion and automation systems can be carriedfout'via
the integrated membrane keyboard andtdisplay
panel located on the front plate. All the‘necessary
operating parameters can be entered and allthe n-
formation can be read out from here. @peration is,
additionally, possible via the interface socket by
means of a personal computer or similag

6.2.1 Membrane keybhoard and dis-

play panel

The membrane keyboard and display panel is exter-
nally arranged similar{to.a’pocket calculator. Figure
6.1 illustratesithe fromt view.

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

Ddring'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 withfnumbers,
Yes/No and control buttons. The significance Jof the
keys is explained in detail in the following.

Numerical keys for the input of numerals:

0 [to 9 | Digits 0 tey9 féFnumerical input
o Decimal point
1 Infinity symbol
Change of sign (input of
+/— .
negative numbers)

Yes/No keys for text parameters:

Yes key: operator affirms the dis-

Iy 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:

f Paging forwards: the next ad-
dress is displayed

Paging backwards: the previous
* address is displayed

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

Block paging backwards: the be-
4} 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 allow$
direct call-up of the address

Messages/Signals: interrogation
M/S of annunciations of fault and Qpgr-
ating data (refer Section 67)

The three keys " ; {} ; RESET whieh are,somewhat
separated from the rest of the Keys, can be ac-
cessed when the front cover isfclosed. The arrows
have the same function as the“keys with identical
symbols in the main field afid ghable paging in for-
ward direction. Thus “ll_setting/ values and event
data can be displayed with,the front cover closed.
Furthermore, storgd LED indications on the frontcan
be erased via the ' RESET ey 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 theddisplay on the front panel of the device
are acknewledged; 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
thegkeys,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 in from, or copied'onte, magnet-
ic data carrier (floppy disc) (e.g. for settings and con-
figuration). Additionally, all the data can be docu-
mented on a connected printer. Ilis also possible, by
connecting a plotter, to_printyout the fault history
traces.

For operation of the ‘personal computer, the instruc-
tion manuals of thiSideviee are to be observed. The
PC program,DIGSI/’is available for setting and pro-
cessing of all'digitalsprotection data. Note that the
operating interfaceyin the front of the relay is not gal-
vanicallyqisolated and that only adequate connec-
tion cablesare applied (e.g. 7XV5100-2). Further
informiation,about facilities on request.

6.2'8 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
when cover is
closed

§

Readiness indication
(green)

\

Betrieb/Service

Stérung/Blocked

1

Schalterversagerschutz 2

C)O

Unit faulty indication

(red) @&

N

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

3

&

O O O 0O

Breaker Fail Protection
AN
....@

0000000000000000,
000000000000000

)

F—Nr.

)

Operator
panel

25pole socket for con-
necting a personal
computer

OO, wWNBRE

Factory presetting LEDs:

B/F protection start

B/F trip local breaker

B/F trip bus-bar breakers

B/F trip remote breaker (transmission)
B/F blocked

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
using the keys ™" or # the first 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 bloek
11, sequence number 5). Behind the bar appears
the meaning of the required parameter, in the sec-
ond display line, the value ofthe parameterr\When
the relay is delivered a value has beenfpresét. In
the following sections, this value is shewnumilfthis
value is to be retained, no other input iSyneces-
sary. One can page forwards orbackwards within
the block or to the next (or previous), block. If the
value needs to be altered, it can be@verwritten us-
ing the numerical keys and, ifrequired, the deci-
mal point and/or changefsign +/—) or, where ap-
propriate, infinity signyl \Thepermissible setting
range is given inthe follewing text, next to the as-
sociated box. Entered values beyond this range
will be rejected. The setting steps correspond to
the last decimal placeg@s 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! Thegdisplay 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 thedar appears
the meaning of the required parameter4n 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 iSYmecessary. One can
page forwards or backwagds/within the block orto
the next (or previous) bleck. If the text needs to be
altered, press the "N@” key N. The next alternative
text, also printgd imgthe‘display boxes illustrated in
the following Sections, then appears. If the alter-
native textyisinot“desired, the N key is pressed
agaimmetc. ThevValternative which is chosen, is
confirmed Wwith the entry key E. The changed
parametersyare only saved after termination of pa-
rameterizing (refer below).

Forgeaeh 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 "'#
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 1} | and keys " #
is possible.

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm
with the ”Yes”—key 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 EEPROMSs. 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 toysetithe
parameters for the preselected set. The rest ofithis
section is of no importance. Otherwise, the parame-
ter change-over facility must be configufed/a$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@djusted one after
the other.

If the switch-over facility is t0 be,used, first set all pa-
rameters for the normal Status, of parameter set A.
Then switch over to parameter 'set B:

— Fist completeythejparameterizing procedure for
set A as deScribed in“Section 6.3.1.1.

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

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

D Key combination F 1:
access to parameter et A

D Key combination F 2:
access to parameter set B

D Key combination F 3:
aecessito parameter set C

D Key combination F 4
access to parameter set D

Input of the codewaexd is again necessary for the set-
ting of a new seleeted"parameter set. Without input
of the codeward, thevsettings can only be read but
not modifiedk

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

[t9s, additionally possible to select the original set-
tings, 1.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.

It is 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 ' key. The copying facilities are summa-
rized in Table 6.1.

&8 5000 PARAMETER

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

4} CHANGE-OVER cessing of parameter sets
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Following copying, only such parameters need be
changed which are to be different from the source
parameter set.

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

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

Table 6.1  Copying parameter sets

6.3.1.3 Setting of date and time

The date and time can be set jffthe, unit is equipped
with the real time clock. Settingjis/carried out in block
81 which is reached by directhaddressing DA
8100 E or by pagingawith fffand |. Input of the
codeword is required to,change the data.

Selection of the individual addresses is by further
scrolling using '{# as'shown below. Each modifica-
tion must beeonfiftmed with the enter key E.

The dateand, time are entered with dots as separa-
tor signs sthce the keyboard does not have a colon
or slash“(for American date).

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

OON SETTING
FllrREAL TimE cNgo'ex
dl26.07.1909.3
tll13:53: 443
bis 10200 ATE
b(s1 o030 TIME

g« o4 DIFF. TIME

-

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

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

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 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
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/— key.
The format is the same as with the time setting above.
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6.3.2 Initial displays — address blocks 00 and 10

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

8,

When the device is operative and displays a quiescent message, any desired address can be reached éig. by
pressing the direct address key DA followed by the address number.

The relay introduces itself by giving its tyﬁe number

ﬁ coooB7svsi12vi.~ and the version of firmware wit ich it is
J} 7SV 512 ***Fxxx&x equipped. The second dis i ows the com-
= plete ordering designation.

oSO

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

fff 1000M Commence offunctional parameter blocks
dlparRAMETERS

N

6.3.3 Power system data — addre 1

no concern for the actual protection functi e device but is used for the calculation of the operational

The relay requests basic data of the power s and the switchgear. The rated current (address 1105) is of
measured values (refer Section 6.4). \

Tl 11008
IlpowERSYSTE

X

Beginning of the block "Power system data”

g Current transformer primary rated current (phases)
f 11058 RIEMARY Smallest setting value: 10 A
tl[400 Largest setting value: 50000 A

N
&
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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,

Operating instructions
Address 1112 is then set as
ratio of the earth current CT

ratio of the phase current CTO

40QA/5A

;‘( 60A/1A

trip command
valid for all pro-
ich can issue a trip

le/lph =

Example:

Phase current transformers
Summation transformer

60/1

le/lph = “Z00/5
Under address 1115, the mim
duration can be set. This timeu

tection functions of the ice

Figure B.4). signal. Q
f 11120 1e/1ph Matching factor foriearth current:
{ 1.00 1.00 for CN in c.t. starpoint;
summati earth) c.t. ratio
(p ratio
n on to separate earth current trans-
er
est setting value: 0.10
@ est setting value: 20.00
Minimum duration of trip command
f 11158 T-TRIP Smallest setting value: 0.00 s
{ 0.10 s Largest setting value: 32.00 s

O
Q>®

L 4
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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 |I-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 pretec-
tion. This corresponds to a three-pole ttip com-
mand of the first possibility. In case of breakerfail-
ure, the trip command must be transmitted toithe
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, ithe trip. command is re-
peated after a time delay T4 to the local feeder
breaker, normally to a differentgset of tripping coils of
this breaker. A choice canibe made whether this trip
repetition shall be single-pole or three-pole if the ini-
tial feeder prote€tion'trip was single-pole; this choice
is made in addressy204. After a further delay time
T2 (address 1242 orv1213), the adjacent circuit
breakers (1.eythe bréakers 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'eaSe. An
example of the time sequence is illustrated in Figure
6.3.

Separate delay times can befset

— for single- or three-poleytripiepetition to the local
feeder circuit breaker aftensingle-pole trip of the
feeder protection = (under address 1205
T1-1POLE.

— for three-polé tripyrepetition to the local feeder cir-
cuit breakerafter three-pole trip of the feeder pro-
tection ynder address 1206 T1-3POLE.

— forrpyofithe adjacent circuit breakers (bus-bar
zonevanderemote end if applicable) when using
eurrent)detection as breaker failure criterion, un-
deraddress 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 0
trip (local) |-BF_| margin
[

initiation breaker failure
protection L4

/ time delay T1 of breaker failure trip command
protection repeat

reset
|-BF

safety
margin

time delay T2 of breaker
failure protection

CB operating time
(adjacent CBs)

total fault clearance time with breaker f

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

safety

fault inception
fault clearance time normal |®
prot. eset
trip CB operating tﬁ —BF margin

initiation break ilure
protection x
/ ime delay T2 of CB operating time
breaker failure protection (adjacent CBs)

tal fault clearance time with breaker failure

Figure 6.2 Time s e example for normal clearance of a fault, and with circuit breaker failure, using
single-stage breaker failure protection
L 4
eaker associated with the feeder is not about this disturbance (via the binary input ”">CB
(e.g. control voltage failure or air pressure defect”, the adjacent circuit breakers (bus-bar and
it is clear that the breaker cannon clear the remote end if applicable) are tripped after the time
me delay for tripping the adjacent breakers is T3 CB—-DEF (address 1214) which is normally set to
ecessary in this case. If the relay is informed 0.
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KER
oOT .

K

FAITL

Roff

-
_<
m
w

POLE

|NO

P

0

L E

P

0

L E

P

- BB

Beginning of the block "Circuit breaker failure prote¢-
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 Iy
Largest setting value: 4.00 Iy

Trip signal repetition‘te the local feeder circuit breaker
(cross trip) isswitched off

NO aftenT1 (two-stage breaker failure protection)
cross teip will be initiated

YES ", Crassitrip is switched off (single-stage breaker
failure protection)

Singlespole 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 1, 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 1, 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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Ml 22120 T2-CURRENT
tlo. 15 s
Ml 22130 T2 CcB-AUX.
tlo.15 s
M| 221240 T3 CB-DEF.
tlo.o0o0 s

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 1, 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: 32.007s

or 1, i.e. no trip in this case

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

or 1, 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 a reverse fault stage of the feeder protection or by,
the bus-bar protection (the fault is a bus-bar faultas
determined from the location of the current trans-
formers), the fault current will continue, because itis
fed from the remote end of the feeder circuit

The time TSENDFAULT (address 1220) is started
whengduring, fault detection conditions of the feeder
protéction, the circuit breaker auxiliary contacts indi-
cateyopen poles and, at the same time, current flow
is detected (address 1202). The trip command of the
endyfault 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-ENDERAULT
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 1, 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 incorperated to the 7SV512 relay. For details
refer to Sectien, 4.2.7.

A pre-cendition 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.
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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 uns
der address 1222.

One important plausibility check of the Preaker fail-
ure protection is the 2-out-of-4 condition oR,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 possiblé for.external reasons,
the breaker failure protegtionsfungtion itself calcu-
lates the negative sequenceteurrent from the phase
currents and uses this &s the fourth criterion in the
2-out-of-4 check. If the garth current is not con-
nected to the relay, ‘addréss 2123 PLAUS 1POLe
must be set to NEGSEQI CURRENT. Otherwise cur-
rent detection would At be possible!

M| 22212mBLOCK MON
vy e s

[N o

Ml 22220 T-BLOCKMOMN
tls .00 s

M 12223 PLAUS DPOL
tflREs1puUAL URRENT
INEG.SEQ.NCURRENT

Pick-up ofithe cuirrent sum monitor or hard-ware moni-
tor blocks the Breaker failure protection

YES or

NQ

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 1, 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

Section 4.5.2). This function can only be effective if each start of the breaker failure protection or o
the configuration parameter (address 7828) of fault atrip. In the latter case the trip must occur within

recording has been set to EXIST (Section 5.4.2). recording time T—REC, which is settable (address
2802). Additionally, one can select whether theydata

of the fault data record shall be outputsto the opera-
tor interface on the front PC/PD ,or tait A—inter-

r
face LSA. \

Beginning of block "Fault recerdin

The relay is equipped with fault data storage (see The fault data storage can be initiated enhe:@o
by

Tl 28008
LlFAULT RECORDINGS

f 28010 FAULT REC. Fault recording is
* oN ON SWi n

OFF OFF {A&ﬁ

tio fault record storage

28020 INITIATION
AULT D

TEC . \EY each FAULT DETECtion
Y TRIP command < T—-REC, i.e. trip within a
BY TRIP <T-REC ‘Dtime T—REC (address 2804)
28030 FAULT TO PC/PD — Fault records are routed to the
: operating interface connector at
ToO PC/PD the front (e.g. personal computer)
T O LS A 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

-
v
<
T

m

- —

2802)
Smallest setting value: 0.01 s
Largest setting value: 250 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 “beste-
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 congerning earth current

matching.

T 29000 MEAS.VALUE
dlsurpeErRvision

| 29030 sYM. 1 thres
tllo-50 171

| 29040 sSYM . Fact. |
{llo-50

bl 29050 SUM . 1 thfels

60 S UM Nsmact . I

Beginning of block "Measured value supervision”

Current threshold®above which the symmetry moni-
toringyis _effective (refer to Figure 4.21)

Smallest setting value: 0.10 Iy
Largest setting value: 1.00 jIn

Symmetry factor for the current symmetry = slope of
the 'symmetry characteristic (see Figure 4.21)
Smallest setting value: 0.10

Largest setting value: 0.95

Current threshold above which the summation moni-
toring (refer to Figure 4.20) reacts (absolute content,
referred to Iy only)
Smallest setting value:
Largest setting value:

0.05 Iy
2.00 Iy

Relative content (related to the maximum conductor
current) for operation of the current summation mon-
itoring (refer Figure 4.20)
Smallest setting value:
Largest setting value:

0.00
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) dete
mines how long time a breaker pole discrep
condition of the feeder circuit breaker, i.e. only.one
or two poles open, may be present before the
discrepancy supervision issues a three-pole trip
command. The time must clearly be longer th@ the
duration of a single-pole auto-reclose cycle. The
time may be limited by the permissi tion of an
unbalanced load condition whi d by the

unsymmetrical position of the ciscuitibreaker poles.
Conventional values are 2 st@ 5

=>
w

8000 POLE
SCREPANCY

<=
o

8010 POLE-DISCR

w

2 .00 s

S

Beginning of the block @crepancy supervi-
sion” @

Pole disc% upervision is
ON %e on
FF

hed off

mallest setting value: 0.00 s
argest setting value: 32.00 s
or 1, i.e. no trip in this case

time for three-pole trip by the pole discrepanc
} 38020 T-DISCREP \ervision P p by the p pancy
L

&
&
&8

L 4
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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 operatx
ing interface,

— Transmission via the serial interface to local orre-
mote control facilities (optional).

Most of these annunciations can be relatively.freely
allocated to the LEDs and binary outputsf(see Sec-
tion 5.5). Also, within specific limitations, roup and
multiple indications can be formed.

To call up annunciations o thelgperator panel, the
following possibilities exist:

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

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

— Press key M/S (M stands for "messages”, S for
”signals”); then the addregs 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 systemythe hecessary data are entered
in block 69 (seé Section 5.6).

The annungiationsyare arranged as follows:

Blocki5%, 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 Event annunciations 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).

tllso000m
JIANNUNCIATIONS

Commencement of "annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
FNeuis 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
FIt” together with the sequence number of the
fault. Detailed information about the history of the
faultis contained in blocks ”Fault annunciations”; re-
fer Section 6.4.3.

The input of the codeword is not required.

After selection of the address 5100 (by direct selecs
tion with DA 5100 E and/or paging with { or|
and further scrolling ' or #) the operational annunci-
ations appear. The boxes below show all available
operational annunciations. In each specific case, of
course, only the associated annunciations appgar in
the display.

Next to the boxes below, the abbreviated/forms are
explained. It is indicated whether“ap_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 ingthe,first'line; the second line
shows the beginningref a condition with the charac-
ter C to indicate that this,condition occurred at the
displayed time.

51000 0PERATI
ANNUNCIATION

ONAL

28 .07 .93
LED reset :

-

Beginningteftheyblock "Operational
annunciations?

1stlineiRate and time of the event or status
change

2ndiline: Annunciation text, in the example Coming

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

last re-start of the processor system.

Direct response from binary inputs:

>Start F KtRge c
>CB A ufx . L 1
>CB A U, - L2
>CB Aux . L 3
>CB Aux . 3pcC
>, CuB Aux . 1pcC

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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>Annu c . 1
>Annu c . 2
>Annu c . 3
>Annu c . 4
>Star
>Star N
>Trip
>Trip 3pole
>Trip L1
>Trip L2
>Trip L3
>B/F 1l ock
>CB defect

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

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

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

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

General fault detection signal fromsa main protection
relay for beaker failure protection/(C/G)

Earth fault detection signal fromya maifl protection
relay for beaker failure protegtien (€/G)

General trip signal from a main prétection relay for
beaker failure protection{€/G)

Three-pole trip signal fom ajmain protection relay for
beaker failure protection (€/G)

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

Trip signal for pole 112 from a main protection relay for
beaker fdiltise protection (C/G)

Trip signal for pele L3 from a main protection relay for
beaker failureyprotection (C/G)

Breaker failure protection blocked via binary input
(C/I@)

Cireuit breaker defective (from external breaker moni-
tor), (ClG)

General operational annunciations of the,protection device:

Re-st rt
Syst. 1t
LED r s e
F1t.Rec. o, F T
Param R~ u ning
Par am Set A
P a ram S t B
Param S t C
Raram S t D

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) O
Failure 15V Failure in internal supply voltage 15 V (C/G) O
Failure 5V

Failure in internal supply voltage 5V (C/G)

Faitlure 0OV Failure in offset voltage 0 V (C/G)

4
Failure RKA Failure on input/output module RKAN%

Annunc. Lost Annunciations lost (buffer ov%
FIt. .Buff_Over Buffer for fault annunciati w (C)
FI1t.Flag Over Buffer of fault flags ov, )
Oper .Ann. lInyv Operational ann '%valid (©)

Fault._Ann.Inyv Fault annu valid (C)
Annunc.Inval. AnnunciaNalid (CIG)
Stat.Buff._Inyv Buffe%gatlon statistics invalid (C/G)

LED Buff.lnva r fofstored LEDs invalid (C/G)
Failure I % e detected by current plausibility monitor 1 (C/
Failure Il symm (g}lg;e detected by current symmetry monitor

Check-sum error detected (C/G)

Check-sum error detected for parameter set A:
no operation possible with this set (C/G)

Check-sum error detected for parameter Set B:
no operation possible with this set (C/G)

Check-sum error detected for parameter set C:
no operation possible with this set (C/G)

Check-sum error detected for parameter set D:
no operation possible with this set (C/G)
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Operational annunciation of the circuit breaker failure protection:

BFP off Circuit breaker failure protection is switched off

BFP-Pickup Circuit breake_r failurt_e protection initiated (signal ffom
feeder protection arrived) (C/G)

BFP Block Circuit breaker failure protection is blocked (C/G)

BFP HW Rel. Hargjware monitor has released breaker failﬁre pro-
tection (C/G)

Annunciations of the pole discrepancy supervision: @

PoleDis. off Pole discrepancy s i is switched off (C/G)
Further messages:
Table overflow If ages have been received the last valid
me. is Table overflow.
End of table If I memory places are used the last message is

% ble.
R
>

3
O
&

L 4
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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 || . With the keys " or #06He
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 casefja specific
fault, of course, only the associated anntinciations
appear in the display. At first, angexample is given for
a system fault, and explaineds

ﬁ 52000 LAST
IMeaveLT

0Oo1N0 1 - 94

(o4}
o
w

Moo2m16:48:55_.748
{

Mloo3Bo =
tleFrpP-st t - ¢
Mlooam1 s

BFP C S T - C
{ R

R
W)
D

AV Drop-off:C

etc.

Beginning of the block "Fault @nnunciations of the last
system fault”

under item Ithe date of the system fault is indicated, in
the second ling, thésconsecutive number of the system
fault

uRder item 2, the time of the beginning of the fault is giv-
en; time¥esolution 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. FIlt System fault with consecutive number O
Fault Beginning of fault O
IL1/1n-= Interrupted fault current of phase L1

IL2/1n-= Interrupted fault current of phase L2 ¢
IL3/71n= Interrupted fault current of pi\

Dev. rop-off

Drop-off of the device, gen%

Annunciations of circuit breaker failure protection:

BFP B ock Breaker f |Iure®ion blocked (during fault)
BFP-Start Initiat r failure protection
BFP-Start. L1 Initim reaker failure protection, CB pole L1
BFP-S t.L2 &\ of breaker failure protection, CB pole L2

ion 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

i L123
P stage)
p C ossTrip T_rip l:_)y breaker failure protection on the local feeder
circuit breaker (1st stage)
BFP T i p B B Trip by breaker failure protection to the bus-bar
breakers (2nd stage)
B/ZF TransTrip Transfer trip signal of breaker failure protection
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: Trip by breaker failure protection on the bus-bar
B/F-BRde TTri
P breakers during defect of the feeder breaker

Annunciations of pole discrepancy supervision: c ’:

PoleDis.Start Pole discrepancy supervision started

PolebD 1’

2]
-
=

Pole discrepancy supervision started for pole L

PoleDis. L2 Pole discrepancy supervision starte\ 2
PoleDis. L3 Pole discrepancy supervision star%ole L3

PoleDis Trip Trip by pole discrepancy supervis

Further messages: §
Table empty means that no fault.event has been recorded
Table overflow means th t fault data have occurred, however,

memory i
Table supercede dl a new fadlt,event has occurred during read-out: page
L or#; the display shows the first annunci-

on wi
ationfin ctualized order
End of table | Qa mory places are used the last message is

of table.

The data of the second to last system fault cal d under address 5300. The available annunciations are
the same as for the last fault.

ﬁ 53000 2nd TO \ Beginning of the block "Fault annunciations of

@ TEAULT the second to last system fault
etc. 0

The data of the thir Ns:em fault can be found under address 5400. The available annunciations are the

same as for the | f

ﬁ 54000 3rd TO LAS Beginning of the block "Fault annunciations of
@ TEAUL T® the third to last system fault

etc.
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6.4.4 Circuit breaker operation statistics — address block 56

The number of trip commands initiated by 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-
cured against auxiliary voltage failure and can be
read off under address 5600. The address can be

reached by direct addressing DA 5600
paging with the keys { or | until addr 5600"1s
reached. The counters can be called @ the
key ' for forwards paging or # for bac

ing.

pag-

®
Entry of the codeword is not required for read-off of

56000 CB OPERAT.
STATISTICS

56040 B/ F
1

N o

-

Page on with key " to get further counter statem
f"seon IL1/In-~f§;

f||5608l IL2/In-%‘
O
f||5609l ILK= |

u@f the counters are:

/In,¥ IL3/In

The maxim
— B/F No
IL14n,

counter states. \
Beginning of the t@ breaker operation

statistics”

Number of @ircuit breaker failures, e.g. 1
Accumulated interrupted currents for CB pole L1

Accumulated interrupted currents for CB pole L2

Accumulated interrupted currents for CB pole L3

9 digits
7 digits plus 1 decimal digit

The countersycan be reset to 0 in block 82 (see Section 6.5.2).
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6.4.5 Read-out of operational measured values — address 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 ** 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 agsde-
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 ofithe relay are
indicated with KKKK.

ﬁS?OOIOPERATIONAL
@MEASURED VALUES

Use

57010 MVEAS _.VALUE
L1 =385 A

-
-

2 MEAS . VALUE

-
)]
~
o

57030 MEAS_.VALUE

-

I_
w
1

w
(o4}
()}
>

-
m
1
[ERN
>

- —
I_
=

[%]1=96 22 %

571 10MEASY. VALUE
[ %] 25 .5 %

-
I_
N

57 1%20 WVEAS_.VALUE
% 1=96 .5 %

- —
-
W

- —
m

1
o
N

[ %] %

Beginning of the block "Operational yneasured val-
ues”

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

Page on with the®“key tesread off the next address
with the next measuredyvalue, or page back with #.

One addresg is available for each measured value.
The valuegican, bereached also by direct addressing
using keytDA followed by the address number and
executenwithiE.

The primary values (addresses 5701 to 5704) are re-

lated to the primary rated values as parameterized
under address 1105 (for Iy) (refer to Section 6.3.3).

The percentage is related to rated current of the relay
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6.5

During operation of the protection relay it may be de-
sired to intervene 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

Operational control facilities

necessary that the binary inputs are marshalled<to
the corresponding switching functions duringjnstal-
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 theykeys { forwards or |
backwards up to address, 8000, or

— by direct selectionwith“@ddress code, using key
DA, address 89,0 0)and execute with key E.

iy
4

80000 DEVICE
CONTROL

6.5.1 Adjusting and synchronizing the

The date and time can be adjusted at any timesdur-
ing operation as long as the real time clock is'opera-
tive. Setting is carried out in block 81 which is
reached by direct addressing DA 8 1 0 ORE orby
paging with { and |. Input of the codewerd"is, re-
quired to change the data.

Beginning of the bloek "Device control”

real time clock — address block 81

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

T{e 1000 sETT I%G
IlreEaL TimE £ MNock
dl21.03.19d094
fl11:31: 3

blls 1 0200 mTE

{

lls1o08m TIME

{

Alls1040 DI FF. TIME
Y

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

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

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 EEPROMSs 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 {} or || or directly by
keying inthe code DA 8 2 0 0 E. With the exception

of resetting the LED indications (address 8201), cos
deword entry is necessary to erase the stored items.
Reset is separate for the different groups of cotnt-
ers, memories and annunciations. One reaches the
individual items by paging " #. Erasure requirés
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.

tlls200n
IlrESET

-
(@)
(@)
c

NT

m
Pyl
0p]

V)

-
—
(@]
—

AL Il sc ?

-
(@)
o
m

RAT . ANNUWCY
2
fls2050 RESELT
tHlFauLT ANWUNC. -2

Beginning of block "Reset”

Request whetherithe"LED ;memories should be reset

Request whether the CB operation counters should
be set'tozero

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 stares the display shows TASK IN PROGRESS. After erasure the relay acknowledges

erasure, e.g.

82,020 RESET
EXBCUTED
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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 beginninggofthe
parameter block of each protection or supplémenta-
ry function. The switch condition showna4n thefdis-
play can be changed over using the "No”=key"N.
The opposite switch condition then appears. in‘the
display. Each change of condition must bg“con-
firmed with the E—key. The changefover 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 fuhetion key F followed
by the entry key E. The display shews the question
"SAVE NEW SETTINGS?”. “@onfirm with the
"Yes”—key J/Y that the new sgttings shall become
valid now. The switchedseonditions are then perma-
nently stored in, EERROMS and protected against
auxiliary voltage failuremthe display confirms "NEW
SETTINGS SAVED”. Ifiyou press the "No”—key N in-
stead, codeword opgration will be aborted, i.e. all al-
terations whichyhave been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

A funetion 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 thesop-
erator panel or the operating interface. Thus itis en-
sured that a partial function can only be switehed on
from that place where it was previously switched off.

Control inputs which are not marshalled to a binary
input are regarded, from that loeation, as switched
on, so that change of the @endition’is possible from
the operator panel or theseperating interface.

At the operator panekand(the'operating interface the
factory setting is equallypthat all partial functions are
switched on, so thagswitching via binary inputs is
possible.

The completion of a switching command is, inde-
pendent of jts ¢ause, output as an operational an-
nunciation:

—(funetion) off” Comes at the instant of
switeh-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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Binary input Completion indication
confirmation ('comes’ and 'goes’)
f 12010 BREAK FAIL Circuit breaker failure protection 0
* ON 031 >B/F on
4
OFF 032 >B/F off 471 B/F off
f 38010 POLE DISCR Pole discrepancy supervision @
* ON 033 >PoleDis. on 0
OFF 034 >PoleDis. off PoleDis. off
Il 28010 FAULT RECR Fault recording @
{ ON 035 >Fa n
OFF 036 > off 108 FaultRec. off

L 4

>
N
N

N
&
&

L 4
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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 set in
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 f 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 Bz

The parameter set is indicated in the displaywby a
leading character (A to D) before thesaddress num-
ber indicating the parameter set identification.

The corresponding procedure is used for the*other
parameter sets:

D Key combination F 1:
access to parameterfset A

D Key combination F 2:
access to parameter set B

D Key combination F 3:
access te"parameter set C

D Key combination F 4.
aceess 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
describedfhereg,is, therefore, only valid for read-out
of parameters in the display.

6.514.2""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 50 0 and enter key E or by paging
through the display with | or ||. The heading of the
block will appear:

Tlls 5000 PARAMES ER
IllchnanceE-olER

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

Itis possible 0 scrolfthrough the individual address-
es using the " key o, 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
screll ‘en with " 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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85010 ACTIV PARAM
T A

-
0p]
m

S ACTIVATING

(o4}
a1
o

-
0p]
m
_|

A
SET B
SET C
SET D

SET BY BIN.INPUT

Address 8501 shows the actually active parameter set

Use the "No”—key N to page through the alternatives.
The desired alternative is selected by pressing the
enter key E.

If you select SET BY BIN.INPUT,4henthe parameter
set can be changed over via binaryjinputs (see Sec-
tion 6.5.4.3).

6.5.4.3 Change-over of the active parameter
set via binary inputs

If change-over of parameter sets is intended to be
carried out via binary inputs, the following is to be
heeded:

— Locally (i.e. from the operator panel or from PCuia
the operating interface), ACTIVATION must,be
switched to SET BY BIN.INPUT (refer Section
6.5.4.2).

— 2 logical binary inputs are available fer eentiol of
the 4 parameter sets. These binafy Aputs are
designated ">Param.Selec Ml 4and,”>Param.
Selec.2 .

— The logical binary inputs must be’allocated to 2
physical input modules (réfepSection 5.5.2) in or-
der to allow control4An input is'treated as not en-
ergized when it isfiot assigned to any physical in-
put.

— The control input Signals must be continuously
present as long as the selected parameter set
shall be active.

The active pakameter sets are assigned to the logical
binary inputstas shown in Table 6.2.

A simplified connection example is shown in Figure
6.4.'Qf course, the binary inputs must be declared in
normally open ("NO ) mode.

Binary input causes
ParamSelec.1 | ParamSelec.2 active set
no no Set A
yes no Set B
no yes SetC
yes yes SetD

no
yes

input not energized
input energized

Table 6.2  Parameter selection via binary input

Selector switch for
T param. set

J B _
D Binary input:
>ParamSelec.1

-

Binary input:
>ParamSelec.2

+ -

+ -
\U—

Figure 6.4 Connection scheme for parameter
change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

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

/!\ Warning

Hazardous voltages are present in this
electrical equipment during operation.
Non-observance of the safety rules can 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:

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

Hazardous voltages can be presenton
all circuits and components cen-
nected to the supply voltage,orte,the
measuring and test quantities,

Hazardous voltages capsbe present in
the device even after disconhection of
the supply voltageq(storage capaci-
tors!).

The limit valuesigiven,in the Technical
data (Sectiong3:1)must not be exceed-
ed at all, nat eveh during testing and
commissioning,

When testing the unitwith a secondary injection test
set, it must belensured 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 curreat
transformers must be short-circuited
before the current leads to thesfelay“are
interrupted!

If a test switch is installed which autemati-
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 £hecked 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) availablejitest the relay with the fac-
tory settings. In the, following description of the test
sequence the presetisettings are assumed.

For the functional tests a three-phase symmetrical
current sourceywith individually adjustable currents
shoulelbe'ayailable. For checking the pick-up values
a single-phase current source is sufficient, but this is
pet,adequate for a correct functional check of the
measuredvalue 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
=1.

Before a test 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 |y 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 j 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 Gurrent
below 4 j Iy can be slowly increased.

When the set value for |- BF (address{1202y factory
setting 0.1 x ly) is exceeded thegndigation "BFP
Start (FNo 473, on LED 1 whénddelivered) ap-
pears. The further reaction of thg breaker failure pro-
tection depends on the parameterized functions.

With two-stage breaken,failure protection (address
1203 is set TRIP CRaff = N@®), the annunciation "BFP
CrossTrip (FN@5064’LED*2 when delivered) ap-
pears after expiry ofithe time delay T1-3POLE (ad-
dress 1206, 0.00 s whenfdelivered). Check that the
assigned trip relay contacts close (trip relays 3 to 5
when delivered).

After expiry ‘@f the time T2-CURRENT (address
1212, factery*setting 0.15 s) the annunciation "BFP
TripQ BBwappears (FNo 507, LED 3 when deliv-
ered). Check that the assigned trip relay contacts
close\(trip relays 1 when delivered). Additionally, the
intertip 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 composedrof the sum
of TL-3POLE and T2-CURREN®, (ifaddress 1211
is set T-TRIP-BB = T1 + T2; as delivered), oritis
only the time T2—CURRENT (if address 1211 is set
T-TRIP-BB = T2).

With single-stage breakenyfailure protection (ad-
dress 1203 is set TRIP"CReff = YES), address 1211
T-TRIP—-BB should'be set to T2, otherwise address
1206 must be set#/T=3POLE must be setto 0.00 sin
order to ensure thatthistime will not be added to the
expected tripping ‘time. After expiry of T2—CUR-
RENT (address, 1222, 0.15 s at delivery) the annun-
ciation "BEP*®rip BB appears (FNo 507, LED 3
when“delivered). Check that the assigned trip relay
contdcts clese (trip relays 1 when delivered). Addi-
tionally, the intertrip signal "BFP TransTrip ap-
pearsy(FNo 508, LED 4 when delivered). Check that
thelassigned trip relay contacts close (trip relays 2
whenr delivered). Switch off the test current.

It must generally be noted that the set times 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 1), 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 i 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 polée
discrepancy supervision

For these tests the pole discrepancy stipervision
must be configured as POLE DISCR = EXIS]T (ad-
dress 7838) during configuration (refer to"Section
4.5.2) and switched on (address 3801 POLE-DISC
= ON).

One of the binary input fupctionsgforithe breaker aux-
iliary contacts is energized (ENo &6, FNo 17, FNo 18,
or FNo20), which is allogated to,a binary input (e.g.
INPUT 6 for the conditions astdelivered), preferably
one that is actually used. The'binary inputs assigned
to FNo 19 ">CB Auxs 3p C and FNo 70
">Start mustnotbe.energized!

Testing can_beWperformed with single-phase, two-
phase or three*phase test current above the pick-up
valuelof the breaker failure protection (address
1202,'0. Iy, INn'When delivered). When testing single-
phase, the test current is injected via one phase and
earth.

/!\ Caution!

Test currents larger than 4 times |y may
overload and damage the relay if applied
continuously (refer to Section 34.1 for
overload capability). Observe a“eooling
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 TransTxip “(FNo 508, trip
relay 2 when delivered) closé€s itSycontacts.

It must be noted that the settimes are pure delay
times; operating times,_ofathe” measurement func-
tions are not included.

Switch off test currenty, de-energize all binary inputs.

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!

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.

C53000-G1176-C91

101



7SV512 v1

Operating instructions

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.

/!\ Warning

Primary tests shall be performed only

qualified personnel which is trained

commissioning of protection systems at
familiar with the operation of the protecte
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 test is isolated at both sides, i.e. the
bus-bar disconnector(s) and the line disconnectar
must be opened. Thus, switching of the cireuit
breaker is possible without danger.

A Caution!

The protection relay will issu@ bus=par trip
command even during tests on, the local
feeder breaker. The trip_signalte the adja-
cent circuit breakers ofithe bus-bar should
be made ineffective, e.g- by, switching off of
the corresponding (Coptral voltages.

The trip commangd of the feeder protection to the lo-
cal feeder circuit breaker isfalso interrupted until final
completion of the testshin 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 délivered, so that
they are included in the trip release monitoring of the
device.

The annunciation "BFP-PicKup” {FNo 472) must
appear each time the beakerfailure protection is ini-
tiated. When the relay is delivered, this annunciation
is not allocated to anyfoutputrelay or LED, but it ap-
pears "Coming” andi?Going” in the operational an-
nunciations (address 5100, refer to Section 6.4.2).

Atfirst, ensuretthatthe'feeder circuit breaker is open.

a) Initigtion®hy, Single-pole trip command L1 of the
feeder protection:
Binarydinput functions ”>Trip L1, ”>Trip”,
”SStart”, 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, ”>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”, 7>Trip
L2”, ”>Trip L3”, ”>Trip”, and

”>Start”, are triggered.

e)Initiation 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.
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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).

¢) Initiation by single-pole trip command L3, offthe
feeder protection:
Single-pole trip command is issued by.the break-
er failure protection after T1-1POKE faddress
1205), provided local trip (cross teip) 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 isissued by the breaker
failure protection after,T1-3POLE (address
1206), provided lgcal trip (cross trip) is allowed
(according address(1203).

De-energize alldinary inputs.

6.7.3 Checking the local trip and the
current circuits

The current transformer connections apé cheéked
with real primary current. Before the protected ob-
ject is energized, it must be ensured, that aback-up
protection is effective in case a real fault should oc-
cur during the tests.

A load current of at least 10 % ofithe rated current is
necessary. If the measuringycircuit'connections are
correct, none of the measuredValue monitoring sys-
tems in the relay will operateiIf a fault indication ap-
pears, the possible éausess€an be found in the op-
erational annunciations(Address 5100).

For current sum errers, the matching factors (Sec-
tion 6.3.3) should be checked.

If theflsymmetry monitoring appears, it is possible
that asymmetry is in fact present on the line. If this is
amermal, operational condition, the corresponding
mohitoring 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
via the 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 thée
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 withseurrent
flow as breaker failure criterion (e.g, becauseithe
auxiliary contact criterion is not used),&thenseither
the feeder must be energized at both'endsiin order
to produce a current above the piek-upwalue |-BF
(address 1202), or a corresponding Secendary cur-
rent must be injected into the relay under test. In the
first case, it must be ensured_thata back-up protec-
tion for the feeder is effective’in case a real fault
would occur during theytest.

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 oubafter
completion of the tests on all individualfeeder circuit
breakers.

In most cases a trip bus is installéd fomhthe trip com-
mands of the bus-bar breakers. Thistrip bus is ener-
gized by the trip relay 1 of &ach‘bréaker failure pro-
tection relay (command functioh ”BFP Trip BB”,
FNo 507), if applicablegdependent of the position of
the bus-bar disconngctor(s)of the feeder under test.

The important thing“is,that the bus-bar trip com-
mand arrivéshat all circuit breakers associated with
that bus-bar sectien, to which the feeder of the origi-
nating Qrotection relay is connected, including any
bus tig, andithat the bus-bar trip command does not
arriveqgatiany, of the other circuit breakers. The bus-
bar trip checks must be performed such, that finally
allsswitching combinations have been covered.

AftergCompletion 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.

>

\\\O
O

<<>Q’

L 4

Stored indications on the front plate should t
by pressing the push-button "RESET ’ e
front so that from then on only real fa are indi-
cated. From that moment the measured values of
the quiescent state are displayed. During pushing

the RESET button, the LEDs on the frontwill light up
(except the "Blocked” —LED); thus, a LED test is per-

formed at the same tim

Check that the modulerly inserted. The
green LED must be on ¢ @ ont; the red LED must
not be on.

Close housing Q
All terminal S(Qeven those not in use — must
be tighte%

itch"is available, then this must be in the
sition.

ection relay is now ready for operation.

\Q‘D
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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 processorio
reset and restart. If such a fault is not eliminatedgby
restarting, further restarts are initiated. If the fault’is
still present after three restart attempts thegprotec:
tive system will switch itself out of servicefand indi-
cate this condition by the red LED "Blocked?.0nthe
front plate. Drop-off of the availabilityfrelay, signals
“equipment fault”.

The reaction to defects and indi€ations ‘given by the
relay can be individually and in,chronological se-
guence read off as operatiofal/annunciations under
the address 5100, for defectdiaghosis (refer to Sec-
tion 6.4.2).

If the relay is connected tofa local substation auto-
mation system (LSA),‘defect indications will also be
transferred via the serial interface to the central con-
trol system.

/!\ Wathing

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!

7.1 Routine checks

Routine checks of characteristics or pick-up valties
are not necessary as they form part of the continu-
ously supervised firmware programs. The plapned
maintenance intervals for checkinggand mainte-
nance of the plant can be used to peffor@peration-
al testing of the protection equipment. ;JLhis mainte-
nance serves mainly for checking the,interfaces of
the unit, i.e. the coupling with'the plant. The follow-
ing procedure is recommengded:

— Read-out of operationalyalues (address block
57) and comparison With the actual values for
checking the analogyinterfaces.

— Simulatiohyof angnternal short-circuit with 4 x Iy for
checking the%analog input at high currents.

A Warning

Hazardous voltages can be present on
all circuits and components connected
with the supply voltage or with the meas-
uring and test quantities!

/!\ 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!
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7.2 Replacing the clock module

If the device is equipped with the clock option (mod-
el 7SV512K—-KKKK1-KK, refer Section 2.3 Ordering
data), the device annunciations are stored in NV—
RAMSs. 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. alladdreSses
which commence with 5 (5000 onwards).“ghis‘is
carried out most convenient using thg'fromt oper-
ating interface and a personal computer with the
DIGSIr protection data processifgg progfam; the
information is thus stored inéthe RC.

Note: All configuration data and settings of the de-
vice are stored in EEPROMSs protected against
switching off of the powefsupply. They are stored
independent of the back-up battery. They are,
therefore, neither dost when the battery is re-
placed nor when the/deVice is operated without a
battery.

— Preparefthe pattery 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 thefpulling
aids provided at the top and bottom. (Figute 7.3).

1\ Caution!

Electrostatic discharges via the compo-
nent connections, the PCB tracks or the
connecting pins ofithe_modules must be
avoided undenall cisl€umstances by pre-
viously touching%an €arthed metal sur-
face.

— Pull out the module and place onto the conductive
surface.

— Get access'to the CPU board.

— Pull out used®*clock module from the socket ac-
cording taaFigure 7.1; do not place on the con-
ductive surface!

< |Inseit the prepared new clock module into the
secket; 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).

/!\ 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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5

Clock module

on multi-pin socket \ T L
\\ /

Figure 7.1 Position of the clock module

7.3  Fault tracing

If the protective device indicates. &the follow-
ing procedure is suggested:

If none of the LEDs on the f@e of the module is
on, then check:

— Has the mod n
locked?

operly pushed in and

— Is the ON/OFF switch on the front plate in the ON
positon = ? &

ry voltage available with the correct
of adequate magnitude, connected
ct terminals (General diagrams in Ap-

— 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.
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7.3.1 Replacing the mini-fuse

— Select a replacement fuse 5 ¢ 20 mm. Ensure
that the rated value, time lag (medium slow) and
code letters are correct. (Figure 7.2).

— Prepare area of work: provide conductive surface
for the basic module.

— Open housing cover.

A Warning

Hazardous voltages can be present in
the device even after disconnection of
the supply voltage or after removal of the
modules from the housing (storage ca-
pacitors)!

— Loosen the module using the pulling aids pro-
vided at the top and bottom. (Figure 7.3).

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 mgtal sur-
face.

/_/—

Rear view onfthe removed
basic module

Figure 7.2 Mini-fuse of the power supply

rated
/ at UHN/V— value

— Pull out the module and place onto the conductive
surface.

— Remove blown fuse from the holder (Figufe 7.2).

— Fit new fuse into the holder (Figure %2).

— Insert basic module into the héusing; ensure that
the releasing lever is pushed fully to the right be-

fore the module is pressed i (Figure 7.3).

— Firmly push in the“modulé using the releasing le-
ver. (Figure 7.3)

— Close housihg cowver.

Switch onlthe deyice again. If a power supply failure
is still signalled; a fault or short-circuit is present in
the integnalypower supply. The device should be re-
turned,tosthe factory (see Chapter 8).

Mini-fuse of the power supply;

/ medium slow (M)

24/48 2 AIE
60/110/125 1,6 A/E
220/250 1AIG
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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 righ
— Insert module,

— Firmly push in the module using
releasing lever. K

OOO

lever

4
Figure@d 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 [EC 60255—-21 -1 class 2 and
IEC 60255-21-2 class 1.

If itis unavoidable to replace individual modules, it is
imperative that the standards related to the handling
of Electrostatically Endangered Components are
observed.

/!\ Warning

Hazardous voltages can be presentiin the
device even after disconnectionfofithe stp-
ply voltage or after removal ofithe module
from the housing (storage £apacitors)!

A Caution!

Electrostatic dischargesvia the component
connections, the,PCB) tracks or the con-
necting pingsof, thé" modules must be
avoided, underfall) circumstances by pre-
viously touchings@n earthed metal surface.
Thisfappliesegually for the replacement of
removable components, such as EPROM
or EEPROM chips. For transport and re-
turning "af individual modules electrostatic
protective packing material must be used.

Coemponents 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 A 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 4Fto 130 _F.

The relative humidity mugt be within limits such that
neither condensation nor iée, foums.

It is recommended to reducetthe storage tempera-
ture to the range +1@3, Ct0#35 C(50 Fto95 F);
this prevents fromgarly'ageing of the electrolytic ca-
pacitors which are centained in the power supply.

For very long Sterage periods, it is recommended
that the relay should be connected to the auxiliary
voltage, source jor one or two days every other year,
in order<e regenerate the electrolytic capacitors.
The same is'valid before the relay is finally installed.
In‘eéxtreme climatic conditions (tropics) pre-warming
weuldthus be achieved and condensation avoided.

Before initial energization with supply voltage, the
relay shall be situated in the operating area for at
least two hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.
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Figure B.2 Connections to three current tra r@h star-point (residual current) — standard circuit,
suitable for all systems
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Table C.1 Table of All Binary Inputs 7SV512

Co

R Function can be marshalled to binary input (BI)

FNo. Abbreviation Meaning Bl
1 not allocated No input function allocated OR
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 |1 @ R
17 >CB Aux. L2 Circuit breaker aux. Contact: phase 12 R
18 >CB Aux. L3 Circuit breaker aux. Contact: phase I3 R
19 >CB Aux. 3p C Cb aux. Contact: all poles closed R
20 >CB Aux. 1p C Cb aux. Contact: any pole closed R
21 >Annunc. 1 User defined annunciation R
22 >Annunc. 2 User defined annunciation R
23 >Annunc. 3 User defined annunci R
24 >Annunc. 4 User defined annunci R
31 >B/F on Switch on breaker fai ction R
32 >B/F off Switch offbreaker i R
33 >Pol.Dis. on R
34 >Pol.Dis. off R
35 >Flt.Rec. on R
36 >Flt.Rec. off R
59 >ParamSelec.1 R
60 >ParamSelec.2 R
70 >Start . aultdetection from feeder protection R
71 >Start N ault detection from feeder prot R
72 >Trip eneral trip command from feeder prot. R
73 >Trip 3pole rip 3 pole from feeder protection R
74 >Trip L1 O Trip phase I1 from feeder protection R
75 >Trip L2 Trip phase 12 from feeder protection R
76 >Trip L3 Trip phase I3 from feeder protection R
77 >B/P blo Block breaker failure protection R
78 >CB defect Circuit breaker defective (can't trip) R
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Table C.2 Table of All Binary Outputs 7SV512
Rel,LED To Output Relay or LED
R Annunc. marshallable
OP, PC To operator panel or PC
K Annunciated "Coming"
K/IG "Coming" and "Going"
LSA To localized substation autom
K Annunciated "Coming"
K/IG "Coming" and "Going"
Rel OoP
FNo Abbreviation Meaning LED PC LSA
1 not allocated no annunciation function allocated R
5 >Time Synchro synchronize internal real time clo¢k R
6 >LED reset reset stored LED indicators R
7 >Start FItRec start fault recording R K
16 >CB Aux. L1 circuit breaker aux. contactyPhase L1 R KIG
17 >CB Aux. L2 circuit breaker auxgeentact; Phase L2 R KIG
18 >CB Aux. L3 circuit breaker aux..contact: Phase L3 R KIG
19 >CBAux.3pC CB aux. contact:@ll peles closed R KIG
20 >CBAux.1pC CB aux. contact:"any pole closed R KIG
21 >Annunc. 1 user defined'annunciation 1 R KIG KIG
22 >Annunc. 2 user defined anaynciation 2 R KIG KIG
23 >Annunc. 3 userdefined annunciation 3 R KIG KIG
24 >Annunc. 4 usendefined annunciation 4 R KIG KIG
31 >B/Fon switeh oh 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 sWwitch 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.1 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 KIG KIG
71 >StartdN earth fault detection from feeder prot R KIG KIG
72 >Tip general trip command from feeder prot. R KIG KIG
73 >Trip3pole 3-pole trip from feeder protection R KIG KIG
74 >Trip L1 trip phase L1 from feeder protection R KIG KIG
75 >Trip L2 trip phase L2 from feeder protection R KIG KIG
76y, >Trip L3 trip phase L3 from feeder protection R KIG KIG
%y >B/F block block breaker failure protection R KIG KIG
%8, >CB defect circuit breaker defective (can't trip) R KIG KIG
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Rel OP

FNo  Abbreviation Meaning LED PC LSA
101 Dev.Operative Device operative R KIG
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 KIG
109 Rel.TimeResp. Real time response to LSA K
110 Param.Running Parameters are being set R KIG
116 Param. Set A Parameter set A is active R KIG KIG
117 Param. Set B Parameter set B is active R KIG KIG
118 Param. SetC Parameter set C is active R KIG KIG
119 Param. SetD Parameter set D is active R KIG KIG
121 Failure 18V Failure of internal 18Vdc powersupply R KIG KIG
122 Failure 15V Failure of internal 15VBCYewer supply R KIG KIG
123 Failure 5V Failure of internal 5VD& power supply R KIG KIG
124 Failure OV Failure of internal OVDC pewer supply R KIG KIG
125 Failure RKA Command relay supervision alarm R KIG KIG
131  Annunc. Lost Annunciations l@stduetto buffer overf K K
132 Fault Bff.Ovr Fault anntinciation‘biffer overflow
134 Annu.LSA Lost Annunciatieas for LSA lost K
135 FaultFlagOver Fault flagybuffer overflow K
136 Oper.Ann.Inv Operatighal annunciations invalid K
137 Fault Ann.Inv Fault annunciations invalid K
138 Annunc.Inval. Alarmnot valid KIG
139 Stat.Buff.Inv Stafistic annunciation buffer invalid KIG
140 LED Buff.Inva LED annunciation buffer invalid KIG
151 Failure &l Failure: current summation supervisio R KIG KIG
154 Failure Isymm Failure: current symmetry supervision R KIG KIG
161 Chs Error Error in check sum KIG
162 Chs.1 Error Error in check sum for parameter set A KIG
163 Chs.2 Error Error in check sum for parameter set B KIG
164 Chs.3 Error Error in check sum for parameter set C KIG
165 Chs.4 Error Error in check sum for parameter set D KIG
469 Device FltDet General fault detection of device R K
470 Device Trip General trip of device R
471 BEP off Breaker fail protection is OFF R KIG KIG
472 \BEPR:Pickup Breaker fail protection initiated R KIG KIG
473 "BEP-Start Breaker fail protection started R K KIG

122
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Rel OP
FNo  Abbreviation Meaning LED PC LSA
474 BFP-Start. L1 Breaker fail protection START:Phase L1 R K KIG
475 BFP-Start. L2 Breaker fail protection START:Phase L2 R K KIG
476 BFP-Start. L3 Breaker fail protection START:Phase L3 R K KIG
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 L1 R K K
503 BFP Trip L2 Local 1 pole trip: Phase L2 R K K
504 BFP Trip L3 Local 1 pole trip: Phase L3 R K K
505 BFP Trip L123 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 KIG K
510 BFP T1 3pol Time delay for 3 pole faults‘expired R K K
511 BFP T1 1pol Time delay for 1 pale¥faultsiexpired R K K
512 BFP T2 Curr Time delay for faultéwithveurrent exp. R K K
513 BFP T2 Baux Time delay for faults witly CB aux.exp. R K K
514 BFP Tend Faul Time delay faEndsEault prot.expired R K K
515 BFP T3 BRdef Time delay forAlt with defect. CB exp R K
516 BFP HW Rel Trip rélease by*hardware supervision R KIG K
600 Pol-Dis. OFF Pole‘dis¢repancy is switched OFF R KIG KIG
601 Pol-Dis.Start PoleWdiscrepancy Start R K KIG
602 Pol-Dis. L1 Polewdiscrepancy Start: Phase L1 R K K
603 Pol-Dis. L2 Pale discrepancy Start: Phase L2 R K K
604 Pol-Dis. L3 Pole discrepancy Start: Phase L3 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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Table C.3 Reference Table for Configuration Parameters 7SV512 O

6000 MARSHALLING Q

6101 INPUT 1 6106 INPUT 6

6100 MARSHALLING BINARY INPUTS
L 4

6102 INPUT 2 6107 INPUT 7 Q

6103 INPUT 3 6108 INP&

6104 INPUT 4 09 INPUT 9

O
6105 INPUT 5 Q 6110 INPUT 10
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6300 MARSHALLING LED INDICATORS O
6301 LED 1 6304 LED 4 < ’

6302 LED 2 6305 LED 5 @
6303 LED 3 6306 LED 6 (b

6200 MARSHALLING SIGNAL RELAYS

6201 RELAY 1 \ 05 RELAY 5

—

6202 RELAY 2

6206 RELAY 6
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6203 RELAY 3 6207 RELAY 7 O

6204 RELAY 4 6208 RELAY 8 \@

6300 MARSHALLING LED INDICATORS

6301 LED 1 6302 LED 2
6400 MARSHALLING TRIP RELAYS \Q
6401 TRIP REL. 1 W 4 TRIP REL. 4
4

6403 TRIP REL. 3 O 6405 TRIP REL. 5

4
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6402 TRIP REL. 2

O

O

6900 LSA CONFIGURATION
6902 LSA BAUDR.

7000 OPERATING PARAMETERS
7001 LANGUAGE

7006 ON

(% ‘
O\E
Q

7002 OPER.BAUDR

\2007 FAULT 1st L

Jod

’ys)
7003 DATE FORM. \\

7008 FAULT 2nd L

<

Q@

700 ULAFIND.

7009 DEVICE ADD.

C53000-G1176-C91
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7005 OPER. 1st L 7010 FEEDER ADD. O

7800 SCOPE OF FUNCTIONS \@
7828 FAULT RECRD 7885 PARAM.C/O @

7838 POLE DISCR 7899 FREQUENC

7869 LSA (b

L 4

Q
&
&

L 4
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Table C.4 Reference Table for Functional Parameters 7SV512 O

1000 PARAMETERS O

1100 POWERSYSTEM DATA

1105 In PRIMARY 1115 T-TRIP ¢
min. 10 A min. 0.00 S
max. 50000 max. 32.00

1112 le/lph

min. 0.10
max. 20.00 0
1200 BREAKER FAILURE PROT. { \
1201 BREAK FAIL 1212 T2-CU RREN
ON [ ]
OFF [ ] . 32, A

1202 I-BF
min. 0.05 I/In
max. 4.00

1203 TRIP CRoff

YES [ ] :
NO [ ] max. 32.00/i
1204 TRIP 1POLE 20 T-ENDFAULT
YES [ ] min. 000 s
NO [ 1] max. 32.00/i
1205 T1-1POLE ¢ O 1221 BLOCK MON
min.  0.00 \ YES

. . [ ]
max. 32.00/i \ i NO [ 1]
1206 T1-3POLE 1222 T-BLOCKMON

min. 0. min. 0.05 S
max. 32.00/i

1223 PLAUS 1POL
RESIDUAL CURRENT [ ]
[ ] NEG.SEQ. CURRENT [ ]
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2800 FAULT RECORDINGS O
2801 FAULT REC. 2803 FAULT REC.
ON [ 1] TOPC/IPD [ ]
OFF [ ] TO LSA [ ]
2802 INITIATION 2804 T-REC @
BY FAULT DETEC. [ ] min. 001 s
BY TRIP <T-REC [ 1] max. 2.50 @

2900 MEAS.VALUE SUPERVISION
2903 SYM.lthres 2905 SUM.lthres
min. 0.10 I/In min. 0.05 I/In
max. 1.00 max. 2.00
2904 SYM.Fact.| 2906 SUM.Fact.l :
min. 0.10 min. 0.00
max. 0.95 max. 0.

3800 POLE DISCREPANCY

3801 POLE-DISCR 3802 T-DI
ON [ ] min. 0. S
OFF [ 1 m 0h

L 4

N
S

Q
&
&

L 4
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Table C.5

8000 Device Control

8100 Setting Real Time Clock

Operational Control Facilities 7SV512

OO

8101 DATE/TIME
8102 DATE
8103 TIME
8104 DIFF. TIME

-
>

8200 Reset
8201 RESET LED ?
8202 RESET COUNTERS ?
8203 RESET TOTAL Isc ?
8204 RESET OPERAT.ANNUNC. ?
8205 RESET FAULT ANNUNC. ?

8500 Parameter Change Over

{\.

8501 ACTIV PARAM
8503 ACTIVATION SETA
SETB
SETC
SETD
8510 COPY ? ORIG.SN A
8511 COPY ? ORIG. B
8512 COPY ? ORIG ETC
8513 COPY ? 0] SETD
8514 COPY ? 4 SELA-» SETB
8515 COPY ? x SETC
8516 COPY ? % -> SETD
8517 COPY ? \ TB-> SETA
8518 COPY 7, ETB-> SETC
8519 COPY 70 SETB-> SETD
8520 CO SETC-> SETA
852 CO@ SETC-> SETB
8 ZN SETC-> SETD
23,L0PY,? SETD-> SETA
C ? SETD-> SETB
8 PY ? SETD-> SETC
ON/OFF CONTROL
_.
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OFF

1200 O
1201 BREAK-FAIL  ON Q

2800
2801 FAULT REC. ON @
OFF \

3800 Q
3801 POLE-DISCR  ON
OFF
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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 00

Company/Dept.
L 4

o
\}Q}

Address

Telephone no.

Corrections/Suggestions

R
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