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SIEMENS

€

Conformity

directive 73/23 EEC).

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

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

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

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

1 Introduction

1.1 Application

The numerical auto-reclosure relay 7VK512 is an
universally applicable device for automatic reclos-
ure as well as checking of the closing conditions of
circuit breakers before automatic and/or manual
switching in electrical power networks of all voltage
ranges.

Single-pole, three-pole, or single- and three-pole
rapid auto-reclosure is possible for overhead lines,
as well as multiple auto-reclose sequences. The
dead times during which the line is interrupted can
be individually set for single-pole auto-reclosure,
three-pole auto-reclosure (RAR = rapid auto-reclo-
sure), and for consecutive auto-reclose cycles (DAR
= delayed auto-reclosure).

The optional synchronism and voltage check func-
tion of 7VK512 can check the conditions for reclos-
ing before the relay issues the close command. This
function checks synchronism of the bus-bar and line
voltage. Alternatively, it can be used to check that
the line is dead before it is energized, or that thelbus-
bar is dead, or both. When desired, asynchronous
switching is possible, too; in this case the deviee'cal-
culates the instant of the close command such that
both voltages have equal phase at theymoment
when the breaker poles touch.

The circuit breaker must be suitable for auto-reclo-
sure. When single-pole auto-reclosuresis to be per-
formed, the breaker poles must be sWitched individ-
ually. The readiness of the)reaker to carry out a
trip—close—cycle is takeniinto eensideration as well
as the position of the breaker, provided these infor-
mations are available fromathe circuit breaker. The
recovery time of the breaker can be supervised.
When single-poleiautesteelosure is used, the auxilia-
ry contacts ofthe breaker poles can be connected in
series (all4hreefpoles closed) or in parallel (either
pole closed),“@r bath connection can be fed to the

device. Alternatively, the auxiliary contacts of the in-
dividual beaker poles can be considered by the de-
vice. But, generally, the device,can operate without
such informations from the circuit®breaker.

7VK512 can operate in cenjunetion with convention-
al, static, or numerical protectien devices. It requires
starting and trippingsignalssrom the feeder protec-
tion. When single-pole auto-reclosure is used, either
different tripping Signals must be available for
single-pole tripfandithree-pole trip or tripping signals
must be available for the individual breaker poles, in
order to allowdistinction to be made between initia-
tion efysingle-pale and three-pole auto-reclosure.

Q@peration of the auto-reclose function of 7VK512 in
conjunction with an external synchronism check
relay isypossible as well operation of the check syn-
chromism function of 7VK512 in conjunction with an
external auto-reclose device. Furthermore, two pro-
tection devices with one 7VK512 or two protection
devices with two auto-reclose devices can be used.

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.

Continuous monitoring of the internal measured val-
ue processing circuits and monitoring of the auxilia-
ry voltages to ensure that they remain within toler-
ance are obviously inherent features.

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

C53000-G1176—-C93
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1.2 Features 1.3 Implemented functions
— Processor system with powerful 16— bit—micro- Automatic reclose function
processor;

— single-pole, three-pole or single and three-pele;
— complete digital measured value processing and
control from data acquisition and digitizing of the — single- or multi-shot (e.g. RAR and three-pole
measured values up to the close decisions for the DAR);
circuit breaker;
— with separately allocated action times and dead

— complete galvanic and reliable separation of the times for single-pole, three-pole' RAR4rapid AR for
internal processing circuits from the measure- first shot) and three-pole DAR (delayed AR for fur-
ment, control and supply circuits of the system, ther shots).

with screened analog input transducers, binary
input and output modules and DC converter;
— universal application for overhead lines of all volt- Synchronism and voltage check (optional)

age ranges; .
9 9 — synchronism gheek before auto-reclosure after

— auto-reclosure and synchronism check are inde- three-pole,trip;

pendent functions which can be used individually

or with external supplementary units; — high-speediymeasurement of voltage magnitude

difference’Ald)phase angle difference Ag and fre-

. . uency difference Af;
— calculation of operational measured values and “ Y

indication on the front display; — settable alternatively for dead line check and/or

— simple setting and operation using the integrated N U check;

operation panel or a connected personal

computer with menu-guided software; — asynchronous switching possible with pre-deter-

mination of the instant of synchronism;

— storage of fault data, storage of instantaneous valk

ues during a fault for fault recording; ~ seftable minimum voltage;

— synchro-check, dead-line check or dead-bus
check also possible before manual close of the
circuit breaker, with separately settable check
programs;

— counters for the number of reclosing atiempts;

— communication with central control,and stérage
devices via serial interfaces is_possible With op-

tional connection of optical fibry — measured voltages can be connected either

— continuous monitoring of thé hardware and soft- phase-to-phase or phase-to-earth.

ware of the relay.

8 C53000-G1176—-C93
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2

Design

2.1 Arrangements

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

7VK512%—xBxxx-- in housing 7XP2030—-1 for
panel surface mounting

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

Guide rails are built in for the support of plug-in
modules. On the top and bottom plates of the
housing, contact areas which are electrically con-
nected to the housing are installed to mate with
the earthing springs of the module. 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 to 60‘serewed
terminals which are arranged over cut-outs onthe
top and bottom covers. The terminals_arespum-
bered consecutively from left to right at the bot-
tom and top.

For the optional interface to a gentral.control and
storage unit, an additional €oupling facility has
been provided. For the linterface for optical fibre
connection (model 7VK512x—*xxxx—%C), two
F—SMA connectors have been provided.

The degree of pratection for the housing is IP51,
for the terminals IR21. For dimensions please re-
fer to Figure 2.2.

— 7VK512%—-xCxxx—- in housing 7XP2030-2 for

panel flush mounting or 7VK512x—*Ex*xx- for
cubicle installation

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

Guide rails are builtiin for the support of plug-in
modules. On theytop and bottom plates of the
housing, coptactareas 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 serews have been provided on the rear
wall'ef the housing.

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

For the optional interface for optical fibre connec-
tion (7VK512x—xxkkx—*C), a module with 2 F—
SMA connectors is provided.

The plug modules are labelled according to their
mounting position by means of a grid system (e.g.
1A4). The individual connections within a module
are numbered consecutively from left to right
(when viewed from the rear), (e.g. 1A4); refer to
Figure 2.1.

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

C53000-G1176—-C93
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2.2 Dimensions

Figures 2.2 and 2.3 show the dimensions of the various types of housings available. 00

7VK512 Housing for panel surface mounting 7XP2030—1 'S

159

7.5 27 290.

280

266

qu

1 o-o-
9O
|

Interface for optical
fibre below Reset and

paging buttons

—

"

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

71

Max. 60 termi or cross-section max. 7 mm?2

ions in mm

igure 2.2  Dimensions for housing 7XP2030—-1 for panel surface mounting
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7VK512 Housing for panel flush mounting or cubicle installation 7XP2030-2

29.5

172 30
|~ Mounting plate
1.5
jg——
r
o) =+
& S -

Reset and paging
buttons

\¥

245 +

54

255 8 +03

131.5 03

Y,/

6 6
5 5

— |
D C A

— |
4 4
3 3
2 2
1 1
— 1}

Connector modules

Voltage connectors:
Screwed terminal for max. 1.5 mm2.

Twin spring crimp connector in parallel for

max. 1.5 mm?2.

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

e.g for glass fibre 62.5/125 ;um

Dimensions in mm

Dimensions for housing 7XP2030-2 for panel flush mounting or cubicle installation

C53000-G1176—-C93
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2.3 Ordering data

O

Single- or Three-Pole Auto-Reclosure C)
Relay, with Optional Synchronism and 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.
Voltage Check 7VK512 - Alo -lo|®|A]|o0

A

Synchronism an voltage check

without . ... .

Auxiliary voltage

24/4BV AC ..
60/110/125Vdc ........ .o

220/250Vdc .. ...

Construction

in housing 7XP2030 for panel surface mounti
in housing 7XP2030 for panel flush moun

in housing 7XP2030 for cubicle installation “(wi

Supplementary annunciation function
without .. ..o, O NS 0

with real time clock and 8 %nnunciaﬁon MEeMOriesS . .......oovevvnnnn 1

Serial interface for couplingito a control centre

without serial inteﬁ@ ........................................................... A
with serial i oroptical fibre connection . ............ ... C

C53000—-G1176—-C93 13
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Technical data

3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits

Rated voltage Uy

Rated frequency fy

Power consumption voltage path at 100 V

Overload capability voltage path
— thermal (rms)

80 V to 125 V (settable)
50 Hz/60 Hz (settable)

approx 0.5 VA per phase

200 V continuods

Auxiliary voltage
Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy

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

Permissible variations

Superimposed ac voltage, peak-to-peak
Power consumption quiescent
energized

Bridging time during failure/short-circuit
of auxiliary voltage

|19’[056Vdc | 48 to 144 Vdc |176to 288 Vdc

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

approx 6 W
approx 12 W

> 50 ms at Uy = 110 Vdc

Heavy duty (command) contacts

Command (trip) relays, number

Contacts per relays

Switching capacity , MAKE
BREAK

Switching voltage

Permissible current

2

2NO

1000 W/VA

30 W/VA

250 V

5 A continuous
30 Afor0.5s

Signal contacts

Signal/alarmrelays

Contact perrelays

Switehing capacity MAKE/BREAK
Switehing voltage

Rermissible current

15

1 COor1NO
20  W/VA
250 V

1 A

14
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Technical data

Binary inputs

Number
Operating voltage
Current consumption, energized

24 to 250 Vdc
approx 2 mA,
independent of operating voltage

15 e

Serial interfaces
Operator terminal interface

— Connection

— Transmission speed

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

— Standards

— Transmission speed

— Transmission security

— Connection optical fibre

Optical wave length
Permissible line attenuation

Transmission distance ¢

N

L 4
non-isolated \9
at the front, 25-pole s iature connector
acc. ISO 2110
for connection of a petsonal computer or similar

as delivered 1
min 1200 B max 19200 Baud

ccording to DIN 19244

&ivered 9600 Baud
in 4800 Baud, max 19200 Baud

%amming distance d = 4

integrated F—SMA connector for direct optical
fibre connection, e.g. glass fibre 62.5/125 um

for flush mounted housing: at the rear

for surface mounted housing: on the bottom cover
820 nm

max 8 dB

max 1.5 km

reconnectable; factory setting: “light off”

Normal signal position :E\

O

Q>®

C53000—-G1176—-C93
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Technical data

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 111

IEC 60255-5

2 kV (rms); 50 Hz

2.8 kV dc

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

EMC tests; immunity (type tests)

Standards:

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

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

— Radio-frequency electromagnetic field,

IEC 60255-6, IEC 60255=22 (product standards)
EN 50082-2 (gengric/standard)
VDE 0435 /pafty303

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

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

10 V/m¢ 27 MHz to 500 MHz

non-modulated; IEC 60255-22-3 (report) classylLI

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61000—-4 -3, class A1k

— Radio-frequency electromagnetic field, ppulse

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

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

modulated; IEC 61000—-4—-3/ENV 60204, class III duty cycle 50 %

— Fast transients

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

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

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

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

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

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

EMC testsjiemission (type tests)
Standard:

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

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

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

30 MHz to 1000 MHz

16
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Technical data

3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255—-21-2, class 1

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

IEC 60255—-21
and |IEC 60068—-2

sinusoidal

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

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, duratiomyl1 ms, 3 shocks in
each direction of 3 orthoganal axes

sinusoidal

1 Hz to 8 Hz; =8.5 mm amplitude (hor. axis)
1 Hz to 8 Hz: %= 1.5 mm amplitude (vert. axis)
8 Hz to 353Hz: 1 g acceleration (hor. axis)

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

sweep rate 1 octave/min
1%ycletin, 3 orthogonal axes

Vibration and shock during transport

Standards:

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

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

— Continuous shock
IEC 60255—-21-2 ¢classwi
IEC 60068—-2-29

I[EC"60255—-21
and [EC 60068—-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

3.1.4 Climatic stress tests

— recommended temperature during service

=ypermissible temperature during service

permissible temperature during storage
permissible temperature during transport

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

-25°C to+55°C
-25°C to+70 °C

Storage and transport with standard works packaging!

C53000-G1176—-C93
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— Permissible humidity

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

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

3.1.5 Service conditions

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

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

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

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

— Itis not permissible/towithdraw or insert individu-
almodules underveltage. In the withdrawn condi-
tion, some compenents are electrostatically en-
dangered;, during Jhandling the standards for
electrostatically ‘endangered components must
be observed. The modules are not endangered
when‘plugged in.

WARNINGkDhe relay is not designed for use in resi-
dentialy, commercial or light-industrial environment
as defined in EN 50081.

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

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

Degree of protection acc. te DIN 40050
— Housing
— Terminals

approx 11.0 kg
approx 9.5 kg

IP 51%)
IP 21

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

18
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3.2 Auto-reclosure

Max. number of possible shots

Auto-reclose modes

1 RAR (first shot)
up to 9 DAR (further shots)

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

Possible programs for RAR

three-pole for all kinds of fault
single-pole, no AR afterthree-pole trip
single- and three-pele, depending on trip
command

Single-pole trip from the feeder protection relay is a precondition for single-pole RAR,

Possible programs for DAR

DAR onlyafter RAR
DAR,alse without RAR
noBAR

Action times

RAR dead time single-pole
RAR dead time three-pole
DAR dead times

Discrimination time for evolving faults
Reclaim time

Lock-out time

Reclaim time after manual close

Duration of RECLOSE command
Circuit breaker supervisiomtime

0.01 s 10 320.00 s (steps 0.01 s); oo

0.01 s to0 320.00 s (steps 0.01 s)
0.01 s to0 320.00 s (steps 0.01 s)
0.01 s to 1800.00 s (steps 0.01 s)

0.01 s to 320.00 s (steps 0.01 s)
0.50 s to 320.00 s (steps 0.01 s)
0.50 s to 320.00 s (steps 0.01 s); o
0.50 s to 320.00 s (steps 0.01 s)

0.01 s to0 320.00 s (steps 0.01 s)
0.01 s t0 320.00 s (steps 0.01 s); o

C53000-G1176—-C93

19



7VK512 V1

Technical data

3.3 Synchronism and voltage check (optional)

Operation modes

Check programs for auto-reclose

Check programs for manual close

check synchronism
dead-line live-bus check
dead-bus live-line check
dead-bus dead-line check
override

or combinations

asynchronous switching isypossible

same as for auto-reclése, independent settings

Voltages

minimum operating voltage

U< for dead-line or dead-bus check
U> for live-line or live-bus check

measuring tolerance
reset ratio

1V
1V 16,60 V. (steps 1V)
20 V4o 125V (steps 1V)

25%,0f'set value or 2 V
approx. 0.9 %

AU measurement
setting range
measuring tolerance

Agp measurement
setting range
measuring tolerance

Af measurement

setting range for synchronous gwitching
setting range for asynchronousiswitching
measuring tolerance

minimum operating yoltage

1Vto50V (steps 1V)
2V

1° to 60° (steps 1°)
20

0.03 Hzto 1.00 Hz (steps 0.01 Hz)
0.03 Hzt0 0.10 Hz (steps 0.01 Hz)
15 mHz

20V

Times

minimum measuring time

activedime

approx. 80 ms;
approx. 20 ms with standing measured values

0.01 s t0 320.00 s (steps 0.01 s)

20
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3.4 Ancillary functions

Output of measured values
Operational values of voltages
Operational value of frequency
Voltage difference

Frequency difference
Phase angle difference

U1, U2
in V secondary and kV primary
fin Hz

Ag in degrees

O

L 4

-

AU in V secondary \%
Afin Hz @

Measuring tolerances

Fault event data storage @

Storage of annunciations of the three last fault events

Real time clock (optional) K

Resolution for operational annunciations min
1ms
DALLAS Type DS 138 — 32k

Resolution for fault event annunciations
Clock module (optional)
RAMifield TIMEKEEPER
Self-discharge time >10 years
Max time deviation 0.01 %

Data storage for fault re(ionk\

Storage period (fault det ms), max.
— for operating interfac

— for LSA inteﬁ@

Sampling r

< 2 % of respective rated value

—100 ms to +2900 ms at 50 Hz

— 83 msto +2416 ms at 60 Hz

— 60 ms to + 600 ms at 50 Hz

— 50 ms to + 500 ms at 60 Hz

1 instantaneous value per ms at 50 Hz

1 instantaneous value per 0.83 ms at 60 Hz

C53000—-G1176—-C93 21



7VK512 V1

Method of operation

4  Method of operation

4.1 Operation of complete unit

The numerical auto-reclosure relay 7VK512 is
equipped with a powerful and proven 16-bit micro-
processor. This provides fully digital processing of
all functions from data acquisition of input values to
the close signals for the circuit breaker.

Figure 4.1 shows the base structure of the unit.

The transducers of the measured value input sec-
tion ME transform the voltages from the measure-
ment transformers of the switch-gear,(models with
synchronism and voltage check) and mateh them to
the internal processing level of the unit. Apart from
the galvanic and low-capacitanee,isolation provided
by the input transformers, filtefs arejprovided for the

bus-
bar
!
) ME } } _AE ) ) 4 ) i i
; A |
=) =] - E LCD display
HIH E (2x16 characters)
' ][ 45— Blocked '
——
({{ | D —{ | | ————4— Service !
.| —— =
A ][ ! . 15 signals can
- uc— > ! ) , be marshalled
| [MH]| —{— C—
' . LED- ﬂ— '
Reset * 6 LEDcanbe
C\: AEIEY |_/: A ' marshalled
4 | sgl%
' '
Operator Fha [20E |8 |_/:_ (,I g
panel 1 } I:l C —
\ > — 2x2
MBS Rk commands
|:| I__:
. ' / . J/_|
15 binary T
inputs . Serial Control
/ interface centre
— /— Serial Personal com-
:L?;Vpelry \ —|— interface \ puter
L. ) ) ) A ] ) ) _
Rigure'4.1 Hardware-structure of auto-reclosure relay 7VK512 (fully equipped)
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suppression of interference. The filters have been
optimized with regard to bandwidth and processing
speed to suit the measured value processing. The
matched analog values are then passed to the ana-
log 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 au-
tomatic functions. These include in particular:

— filtering and formation of the input quantities,

— comparison of the voltages with the setting values
relevant for circuit breaker closing (JU1][, |U2],
[AU|, Af, Ag),

— scanning of limit values and time sequences,

— control of signals and sequences for manual clos-
ing, automatic reclosing and closing checks,

— decision about close commands,

— storage of measured quantities during a fault for
analysis.

Binary inputs and outputs to and from thefprocessor
are channelled via the input/output elementsyFrom
these the processor receives information frem*the
switch-gear (e.g. readiness signal from the/Circuit
breaker) or from other equipment (efg. initiation sig-

nal from feeder protection). Outputs include, in par-
ticular, close commands to the circuit breaker, sigs
nals for remote signalling of important evefits and
conditions as well as visual indicators (LEDs), and
an alphanumerical display on the front.

An integrated membrane keyboard in connection
with a built-in alphanumerical LCD display enables
communication with the unit. All operational data
such as setting values, plant/data, etc. are entered
into the device from this panel(refer to Section 6.3).
Using this panel the parametexs €an be recalled and
the relevant data for the'evaluation of a fault can be
read out after a fault has @cgurred (refer to Section
6.4). The dialog with the refay can be carried out al-
ternatively via the Serial interface in the front plate by
means of an opéeratorpanel or a personal computer.

Via a second, setial interface (optional), fault data
can be transmitted to a central evaluation unit. Dur-
ing healthy @peration, measured values can also be
transmitted;,e.g. the measured voltages of bus-bar
andfeeder. This second interface is suitable for con-
nection of optical fibre links.

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

C53000-G1176—-C93
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4.2 Automatic reclosure

421 General

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

If the circuit breaker poles can be tripped individual-
ly, then AR is often carried out single-pole for single-
phase faults, and three-pole for multi-phase faults, in
networks with earthed starpoint. If the short circuit is
still present after the auto-reclosure (arc not
quenched or metallic short circuit), then the protec-
tive relay finally disconnects the power. Multiple
auto-reclosure attempts, often with afirst rapid auto-
reclosure (RAR) and subsequent delayed auto-re-
close cycles (DAR) are possible in some networks.

7VK512 allows automatic three-pole, single-pole,
single- and three-pole as well as single- and multi-
shot reclosure. With multi-shot auto-reclosure, the
first shot is designated with RAR (rapid auto-reclo4
sure) and the subsequent shots are designated with
DAR (delayed auto-reclosure) independent on‘the
real setting of the dead times of the auto-reclose
cycles.

In order to perform single-pole or single- and three-
pole auto-reclosure it is necessary that the feeder
protection is able to issue phase se@regated trip
commands.

Signal exchange between the feéder protection and
the 7VK512 auto-reclose unit must be accomplished
via the binary inputs and outputs of the unit.

Furthermore, it is also possible®o allow the 7VK512
to be triggered from' more tham one protection relays
(e.g. main protectien@nd alternate protection) (see
Section 4.2.10). In this,case, 7VK512 can perform
three-pole coupling for both feeder protection re-
lays, if only one relay trips multi-pole or if the protec-
tion relays make attempt to trip single-pole in differ-
ent phases.

The useoefitwo 7VK512 relays with two feeder pro-
tection‘elays is also possible as well as the use of
oneW VK512 with a feeder protection and a second

auto-reclose relay with separate feeder protectien
(example see Section 4.2.11).

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

— RAR PROG.

THREE—-PQ@LENi.e” all types of
faults result il three-pole AR.

— RAR PROG. = SINGLE-POLE, i.e. single-phase
faults, result in single-pole AR,
multi-phase faults in three-pole

finalkdisconnection.

— RAR PROG.

SINGLE/THREE —POLe, i.e.
single-phase faults result in
single-pole AR, multi-phase
faults in three-pole AR.

If mare thamfone reclose attempt will be carried out,
theysecend and any further auto-reclose cycle are
desighated in the following with DAR (delayed auto-
reclosure) independent on the setting of the dead
times of the cycles. It is possible to skip the RAR
cycle so that only DAR cycles occur. DAR cycles are
always three-pole. For the DAR-function, the follow-
ing programs are selectable:

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

trip.

— DAR PROG. = DAR WITHOUT RAR, i.e. DAR
cycles can be carried out even
without a preceding RAR cycle
(e.g0. RAR is by-passed because

blocked).

— DAR PROG. = DAR AFTER RAR, i.e. the DAR
cycles can only be initiated after

an unsuccessful RAR.

Prerequisite for initiation of the AR-function is always
that the circuit breaker is ready for operation when
pick-up occurs. This information is transmitted to the
device via a binary input.

Furthermore, reclosure is blocked if the tripping
command occurs after the action time, which can be
set individually for RAR and DAR.
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Figure 4.2 Diagram of an auto-reclosure sequence: RAR cycle followed by a DAR cycle
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4.2.2 Selectivity during automatic re-
closure

For the auto-reclosure sequence to be successful,
faults on any part of the line must be cleared from
both line ends within the same — shortest possi-
ble — time. Usually, therefore, an instantaneous
stage of the short-circuit protection is set to operate
before a reclosure by the AR-unit.

If the short-circuit protection is equipped with a so-
called RAR stage then this stage can be activated by
7VK512; the output signal “RAR Zone Rel.” is
available as long as the RAR function is ready for re-
close after disconnection of the line.

Ifthe feeder protection incorporates the facility to ac-
tivate its RAR stage only in case of single-phase
faults but not in case of three-phase faults, the RAR
function of 7VK512 can give the output signal “RAR
lp Prog” in addition to “RAR Zone Rel.” which
means that the RAR function will reclose only in case
of single-pole trip but not after three-pole trip: that is
the case when the RAR function is programmed to
single-pole auto-reclosure.

Ifthe feeder protection is equipped with an addition-
al so-called DAR stage, this can be activated by
7VK512 through the output signal “RAR Zoné
Rel.” which is present as long as the DAR function
is ready to reclose after disconnection of the lin€:

If no reclosure is expected (e.g. circuit breaker pot
ready for a trip—close —cycle or action timegexpired)
then the above mentioned release signals @are not is-
sued. The feeder protection then has tofeperaté ac-
cording to the time grading plan in order totachieve
selectivity.

Itis possible to block the AR fun¢tionsi(in common or
separate for RAR or DAR) from extesnal criteria (i.e.
from the plant or from other/protection devices). The
release signals of 7VK512 arenotissued in this case
either.

The auto-reclose fungtion provides an action time for
each of RAR and DAR function which can separately
set. The actiontimes are started with any fault detec-
tion of a short-circuit protection which shall trigger
the AR function. Ifthe action time has elapsed before
any trip signalis given, it is assumed that the fault is
not ongheprotected line but on a different line; auto-
reclosure is‘hot initiated.

4.2.3 Action times and reclaim times

It is often appropriate to prevent readiness for reclo-
sure, when the fault has persisted for a spegcified
time; for example, when it can be assumed that the
arc has burnt itself in to such an extent, that there is
no chance of natural quenching during the 4dead
time.

Tripping after faults which are cleared4n’a delayed
time should, for reasons of sel€€tivity(refer forego-
ing section) not result in an autg-reclosure either.

The AR-functions of 7VK&12 are provided with set-
table action times, separate farRAR and DAR, which
are started by the fault detegtion signal of the feeder
protection. If, after,expity, of the action time, no trip-
ping signal has been‘given, reclosure is blocked.

The AR-functiensief 7VK512 are provided with three
settabléréelaimitimes, which do not discriminate be-
tweem,BARwand DAR. Generally, the reclaim time is
the time period during which no further reclosure at-
temptiis permitted.

Thereclaim time T—RECLAIM is started at every re-
close/command. If auto-reclosure has been succes-
sful, all functions reset to the quiescent condition af-
ter expiry of T—RECLAIM; any fault occurring after
the expiry of the reclaim time is considered to be a
new system fault. When a renewed trip command is
given within this reclaim time, the next auto-reclose
cycle is started if multi-shot AR is permitted; if no fur-
ther AR cycle is permitted, a renewed trip command
within the reclaim time is final: AR has been un-
successful.

The lock-out time after dynamic blocking TBLOCK
DYN is the time period during which any further
close command by the 7VK512 relay is blocked after
final disconnection. This applies for all closing at-
tempts which are performed by the relay. If this time
is set to oo, closing is locked out until the AR function
is reset by energization of the binary input “>AR Re-
set”. After the reset signal all functions reset to the
quiescent condition.

A special reclaim time TBLOCK M/C is provided for
manual closing. During this time after manual close,
reclosure is blocked; any trip command will be a final
three-pole trip.

26
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4.2.4 Interrogation for readiness of

the circuit breaker

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

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

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

The recovery time of the circuit breaker can, be#&u-
pervised by the 7VK512 relay. This supervisionitime
T—-CB-SUPV will run as long as the circuit breaker
does not inform about readiness. In this case, the
dead time may be extended, when the breaker is not
ready after expiry of the set deadftime4But if the
breaker is not yet ready after éxpiryyof the supervi-
sion time then reclosure is blockedNI his blocking is
canceled only after the lock-outitime TBLOCK DYN
(refer Section 4.2.3) has elapsed. I'TBLOCK DYN is
setto oo, closing is locked'out until the AR function is
reset by energization of the binary input “>AR Re-
set”. After the resetgighal all functions reset to the
quiescent condition:

4.2.5 Three-pole auto-reclosure

The RAR function of 7VK512 informs the feederpro-
tection about readiness for reclosure by, its qutput
signal “RAR Zone Rel.” in order to allow the feed-
er protection to trip in its RAR zone (if available). The
action time (refer to Section 4.2.3) of the RAR func-
tion is started with the fault detection signal of the
feeder protection via the pbinary input “>Start AR”.

The feeder protection trips three-pole for all faults
within the stage valid for BAR(e.g. the distance pro-
tection in overreaching zone). The AR-function of
7VK512 is informed viayany of the binary inputs
“>Trip L* AR”. RAR function is initiated provided
tripping occurg within the action time (refer to Sec-
tion 4.2.3). Withyfault clearance, i.e. with disappear-
ance of thetrip “signal, the (settable) dead time
RAR A —3PQL commences for three-pole RAR; si-
multaneouslypthe signal “RAR Zone Rel.” disap-
pears. @n expiry of the dead time the circuit breaker
receives:a closing command, the duration of which
i settable. and the (settable). The reclaim time T—
REGLAIM (Section 4.2.3) is started.

If'the fault is cleared (successful RAR), the reclaim
time T—RECLAIM (Section 4.2.3) expires and all
functions of 7VK512 reset to the quiescent condi-
tion. The network fault is cleared, the AR functions
are ready for a new fault.

If the fault has not been cleared (unsuccessful AR)
then the short-circuit protection carries out a final
disconnection in the stage that is valid without RAR.
Also, every fault during the reclaim time will result in
final disconnection.

After unsuccessful AR (final disconnection) the lock-
out time TBLOCK DYN (Section 4.2.3) is started. For
this time any close command from 7VK512 is
locked.

The above sequence comes into effect with single-
shot RAR. With 7VK512, multiple AR-attempts (up to
9 DAR-shots, refer to Section 4.2.9) are also possi-
ble. Additionally, it is possible to skip the RAR cycle
by a signal via a binary input of the device. In this
case only DAR is effective (refer to Section 4.2.9).

C53000-G1176—-C93
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4.2.6 Single-pole auto-reclosure

When only single-pole auto-reclosure is carried out,
7VK512 issues the continuous output signal
“RAR 1lp Prog”, which indicates that reclosure will
be carried out only in case of single-pole trip. The
RAR function of 7VK512 informs the feeder protec-
tion about readiness for reclosure by its output sig-
nal “RAR Zone Rel.” and issues output signal
“lp Trip Perm.” (i.e. single-pole trip permission,
the logical inversion of three-pole coupling). The ac-
tion time (refer to Section 4.2.3) of the RAR function
is started with the fault detection signal of the feeder
protection via the binary input “>Start AR”.

The feeder protection trips single-pole if a single-
phase fault is detected in the stage valid for RAR.
The AR-function of 7VK512 is informed via the binary
inputs “>Trip L1 AR” or “>Trip L2 AR” or
“>Trip L3 AR”. RAR function is initiated provided
tripping occurs within the action time (refer to Sec-
tion 4.2.3). With fault clearance, i.e. with disappear-
ance of the trip signal, the (settable) dead time
RAR T-1POL commences for single-pole RAR, the
output signal “1p Trip Perm.” disappears. After
the dead time, the circuit breaker receives a closing
command, the duration of which is settable. Simulta-
neously, the signal “‘RAR Zone Rel.” disappears
and the (settable) reclaim time T—RECLAIM (Seg*®
tion 4.2.3) is started.

If the fault is cleared (successful RAR), the reclaim
time T—RECLAIM, Section 4.2.3) expires and zall
functions of 7VK512 reset to the quiescentzcondis
tion. The network fault is cleared, the AR functions
are ready for a new fault.

If the fault has not been cleared (unstiecessful AR)
then feeder protection carries out a final disconnec-
tion inthe stage that is valid without RAR. Also, every
fault during the reclaim time will result’in final discon-
nection.

After unsuccessful AR (finaldisconnection) the lock-
out time TBLOCKDYN (Section 4.2.3) is started. For
this time any closef comimand from 7VK512 is
locked.

After occurrences of multi-phase faults the short-cir-
cuit protection trips finally, three-pole. Every three-
pole tripgis_ayfinal trip. The lock-out time TBLOCK
DYN (Section“4.2.3) is started. For this time any
closefecommand from 7VK512 is locked.

lp.this mode, only single-shot auto-reclosure is pos-
sible:

4.2.7 Single- and three-pole auto-re-
closure

The RAR function of 7VK512 informs the feedergpro-
tection about readiness for reclosure by its output
signal “RAR Zone Rel.” in order to allow the feed-
er protection to trip in its RAR zone (if available), and
issues output signal “1p Trip Perm.” (i.e. single-
pole trip permission, the logical inversion of three-
pole coupling). The action time (refef 1o Section
4.2.3) of the RAR function is startedywithithe fault de-
tection signal of the feeder protéctionwia the binary
input “>sStart AR”.

The feeder protection trips single-pole for single-
phase faults and threespolesfor multi-phase faults.
The AR-function of 7¥K512%s informed via the binary
inputs “>Trip Ld AR or “>Trip L2 AR” or
“>Trip L3 AR}. RARyfunction is initiated provided
tripping océurs within'the action time (refer to Sec-
tion 4.2.3). Withfault clearance, i.e. with disappear-
ance of the,trip signal, the (settable) dead time
RAR T,»1P@OL commences for single-pole RAR, or
the sgparately’settable dead time RAR T—3POL for
threé=pole RAR,; the output signal
“IPyTrip Perm.” disappears. Afterthe deadtime,
tbe(circuit breaker receives a closing command, the
duration of which is settable. The (settable) reclaim
time T—RECLAIM (Section 4.2.3) is started.

If the fault is cleared (successful RAR), the reclaim
time T—RECLAIM, Section 4.2.3) expires and all
functions of 7VK512 reset to the quiescent condi-
tion. The network fault is cleared, the AR functions
are ready for a new fault.

If the fault has not been cleared (unsuccessful AR)
then the feeder protection carries out a final discon-
nection in the stage that is valid without RAR. Also,
every fault during the reclaim time will result in final
disconnection.

After unsuccessful AR (final disconnection) the lock-
out time TBLOCK DYN (Section 4.2.3) is started. For
this time any close command from 7VK512 is
locked.

The above sequence comes into effect with single-
shot RAR. With 7VK512, multiple AR-attempts (up to
9 DAR-shots, refer to Section 4.2.9) are also possi-
ble. Additionally, it is possible to skip the RAR cycle
by a signal via a binary input of the device. In this
case only DAR is effective (refer to Section 4.2.9).
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4.2.8 Treatment of evolving faults for
single-pole auto-reclosure

When single-pole or single- and three-pole auto-re-
closures are carried out in the network, special at-
tention has to be directed to evolving faults. Evolving
faults are here defined as those which, after clear-
ance of the first-detected fault, occur during the
dead time of an AR cycle.

The evolving fault is detected by the feeder protec-
tion. Itinforms the AR function by outputting the fault
detection and trip signals through binary inputs. The
criterion for recognition of evolving faults can be se-
lected in 7VK512 to be either TRIP COMMAND dur-
ing the dead time or any further FAULT DETECtion
from the feeder protection.

The reaction of the AR-function to a recognized
evolving fault can also be selected:

a) NO special reaction to evolving faults:

As soon as an evolving fault has been detected,
the unit switches to the three-pole auto-reclosure
cycle. Every trip will be three-pole. If three-pole
auto-reclosure is permitted, then the dead time
for three-pole auto-reclosure begins simulta-
neously with the interruption of the evolving fault
When the dead time has expired, the circuit
breaker receives the command to close. Fhe fur-
ther sequence is the same as for single- and
three-pole auto-reclosure.

The total dead time in this case consists ofythe
dead time for the single-pole auto-recloesure,
which has expired when the evolving faultds inter-
rupted, plus the dead time for the{three=pole auto-
reclosure. This is useful because‘enly the dead
time for three-pole auto-re¢losure is of impor-
tance for the stability ofithe network.

b) Blocking of reclosuref after ‘evolving faults AL-
WAYS:

As soon as an evolvinggfault has been detected,
reclosure is_bloacked. Every trip will be three-pole
regardlessiwhether three-pole AR is permitted or
not.

c) Blocking, aftenévolving faults, after an adjustable
discrimination time, >T—-DISCR:

The discrimination time starts simultaneously
with the single-pole dead time. It is used to dis-
criminate from which point in time an evolving
fault is identified as such. If the evolving fault oc-
curs before the expiry of the discrimination time,
the device is switched to a three-pole AR-cycle (if
permitted), as under a). If however, the evolving
fault occurs after the discrimination time has ex-
pired, reclosure is blocked, as under b).

4.2.9 Multi-shot auto-reclosure

The auto-reclose function of 7VK512 will alsogermit
multi-shot reclosure, up to 9 consecutive DAR-
cycles. The second and each further cycle aresal-
ways three-pole. The DAR function of (7VK512 in-
forms the feeder protection about readiness#for re-
closure by its output signal “DAR Zone Rel.”. The
(separately set) action time (refer to Section 4.2.3) of
the DAR function is started with the fault detection
signal of the feeder protection viaythe binary input
“>Start AR”.

Different numbers of DAR%¢yCles can be set for
single-phase faults and multi-phase fault; tripping
command is, nevertheless; always three-pole. The
set number of DARcycles does not include the first
RAR cycle.

Dead timesseanhe individually set for the first three
AR cycles] further cycles operate with the dead time
of thethird gycle. In this case, all AR cycles are deci-
sive, i.e, also the RAR cycle. The RAR cycle operates
withyits dead time (RAR T—1POL for single- or RAR
T—8ROLYor three-pole RAR), the first DAR is the sec-
ond cyele with the dead time for the second cycle
DARST3POL2, etc.! If no RAR cycle has occurred
(e.g. RAR blocked) then the first DAR cycle operates
with the dead time for the first cycle DAR T3POL1,
etc.

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

If one of the cycles is successful, that is, after reclose
the fault is no longer present, the reclaim time T—
RECLAIM (Section 4.2.3) runs out and all functions
of 7VK512 return to the quiescent condition. The net-
work fault is cleared, the AR functions are ready for a
new fault.

As long as the permitted number of cycles has not
been reached, the reclaim time is reset by each new
trip command and recommences with the next clos-
ing command.

If none of the AR-cycles have been successful then
the short-circuit protection carries out a final discon-
nection after the last permissible cycle. The lock-out
time TBLOCK DYN (Section 4.2.3) is started. For this
time any close command from 7VK512 is locked.

The subsequent cycles (DAR) can be blocked by a
binary input independently of the function of the
RAR cycle.
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4.2.10 Control of the auto-reclose function by two protective relays

For lines with two protective relays (e.g. main protec-
tion and alternate protection), the auto-reclose func-
tion can be controlled by both feeder protection re-
lays in parallel.

The following inputs and outputs of 7VK512 are suit-
able for communication with the protection relays.

The AR-function can be started via the binary inputs
from both feeder protection relays, connected in
parallel:

— >Start AR General start signal for AR
(FNo 80),

— >Trip L1 AR  Tripping command L1 for AR
(FNo 81),

— >Trip L2 AR  Tripping command L2 for AR
(FNo 82),

— >Trip L3 AR Tripping command L3 for AR
(FNo 83).

The general start signal is the criterion for the start of
the actiontime. Atthe issue of the tripping command
it is decided whether the dead time for single-pole
AR or three-pole AR will be effective, or if reclosure’is
blocked for three-pole tripping (dependent uponthe
set AR program). The AR function of 7VK512 regeg-
nizes a multi-pole trip even in case each of the feeder,
protection relays detect a single-phase fault,but. in
different phases.

Ifonly three-pole AR is to be carried out; it issufficient
to use any convenient binary inpubforthe tripping
signal.

Alternatively, the following trip signals can be input
to 7VK512 provided thesefare’ available from the
feeder protection:
- >Trip lp AR Tripping command single-
poledor AR (FNo 96),

— >Trip 3p AR Tripping command three-pole
for AR (FNo 97),

In this case the dead time is derived from these sig-
nals. But, with two protection relays, the AR fungtion
cannot recognize whether the two single-pole trip
commands have been occurred in the same phasey
so that external measures are necessary to block re-
closure and to couple the three poles.

To couple the protection relays three-peléjand to re-
lease their AR stages (if availableYythe following out-
put functions are suitable:

— 1p Trip Perm. AR ready forsingle-polereclo-
sure (legical inversion of
threespole coupling) (FNo
820),

— RAR Zone Rel.BAR'is ready for an RAR cycle,
i.€. releases RAR zone for the
external protection relay (FNo
823),

— DAR)WZoneyRel. AR is ready for a DAR cycle,
i.e. releases DAR zone for the
external protection relay (FNo
824),

— RAR 1p Prog. RAR programmed to single-

pole reclosure only, i.e. re-

closes only after single-pole

trip (FNo 821).

7VK512issues no permission for single-pole trip (i.e.
performs three-pole coupling) when trip signals oc-
cur in more than one phase, thus, in case each ofthe
feeder protection relays trips a single-phase fault but
in different phases, three-pole tripping will be ef-
fected.

Depending on the actual application and the used
functions of the auto-reclose function, one or the
other input or output can be omitted. E.g. for three-
pole AR only the general start, general trip signals
must be input, and “RAR Zone Rel.” is output
from 7VK512.
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4.2.11 Two protection relays with two auto-reclose devices

If a feeder is equipped with duplicated protection
and each protection relay should control its own
auto-reclose device, certain exchange of informa-
tion is necessary between the two combinations.

This is shown, as an example, in Figure 4.3. Three-

pole coupling should be arranged with an external
coupling unit which interacts directly with the circuit
breaker trip circuits. This ensures three-pgl€ tripping
under all circumstances of multi-phase faults)

M 1 M 2Ad AR 1
' 7VK512 ! ‘ defice) '

L+ : S | AR block. int. AR block. |nt.' S : L+
L ] Bl | ARblocked >< AR blocked | “BI [ ] L
' | ' ) | '

' |81 | StartAR Start AR Bl [ | '

. |81 Trip L1 for AR Ffip L1for AR Bl [ | '

181 ! Trip L2 for AR Trip L2for AR ! BI [ ]

(] BI | Trip L3 for AR Trip L3forAR | BI [ ]

] ' ] ]

- l_fH}J l_fEHJ -
L+ |_1 st protection—l |_2nd protection—l L+
' relay ' ' relay '

S Gen. Fault Gen. Fault S
] ' ' ]

S Trip L1 Trip L1 S
' S ! TriplL2 Tripl2 ' S !

' S + Tipk3 TripL3 + S '

L+ L+
] ' ' ]

C Trip L1 Trip L1 C
' €, ' TrpL2 Tipl2 ' C !

' L C 1 TriplL3 TripL3 + C '

. . = "7

Bl — Binary input ---F———————— ) '
S \— Signalling output ol | 3pole |
¢*s Trip coomand | [ ! coupling |

vy ..
L1L2L3

to circuit breaker

Figure 4.3 Connection example for 2 protection relays with 2 auto-reclosure devices
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4.3 Synchronism and voltage check

4.3.1 General

The synchronism and voltage check function will en-
sure, when switching a line onto bus-bars, that the
stability of the network will not be endangered. The
function can be programmed to perform the syn-
chronism and voltage check only for auto-reclose,
only for manual close, or for both cases. Different
permission criteria can also be programmed for au-
tomatic close and for manual close.

The synchronism and voltage check element uses
the feeder voltage — designated with U1 — and the
bus-bar voltage — designated with U2 — for com-
parison of the two voltages. These voltages can be
any convenient phase-to-earth or phase-to-phase
voltage but must be the same on the feeder side and
on the bus-bar side.

Bus-bar

Feeder
Fa\

I ém

-
|
|
|
|
|
TRIP H}— Protection
|
|
|
|

7VK512
CLOSE AR
_©— Syne» |
u2
Discrepancy_ L+
switch
Figure 4.4  Synchro-check on closing

When a power transformer is situated between‘the
feeder voltage transformer and the bus-bar voltage
transformer (Figure 4.5), its vector group can be
matched by the 7VK512 relay, so that no external
matching transformers are necessafy.

Bus-bar
D
, 1 Jui
| (o)
|
|
TRIP & Protection
|
|
|
| 7VK512
[ S
cLose [ Je
Sync [—
—©
u2 |
L+
Discrepancy
switch

Figure 4.5  Synchro-check across transformer

The synchronism and voltage check function in
7VK512 normally operates in conjunction with the in-
tegrated auto-reclose and manual close functions. It
is however possible to operate with an external auto-
reclose relay. In this case, the signal exchange be-
tween the devices must be performed through
binary inputs and outputs.

Furthermore, synchronous or asynchronous switch-
ing is possible. Synchronous switching means that
the closing command is given as soon as the critical
values (voltage magnitude difference AU, angle dif-
ference A, and frequency difference Af) lie within
the set tolerances. For asynchronous switching, the
device calculates the correct timing of the closing
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command from the angle difference A and the fre-
quency difference Af such that the voltages at the
bus-bar and the feeder circuit are exactly the same
at the instant that the circuit breaker contacts touch.
For that purpose the circuit breaker closing time
must be programmed into the relay. For synchro-
nous and asynchronous switching, different fre-
quency difference limits can be programmed.

The synchronism and voltage check function oper-
ates only when it is requested to do so. This request
can come from the internal auto-reclose function,
from the manual closing command or from an exter-
nal auto-reclose relay by binary input.

The synchro-check function gives permission for
passage of the closing command.

Optionally, a closing command can be given by the
synchro-check function. This can control the closing
coil of the circuit breaker, or AR closing command
and synchro-check closing command can be con-
nected in series.

The permission time window is limited by an adjust-
able synchronous monitoring time. Within this peri-
od, the programmed conditions must have been
met otherwise closing permission will not be given.
A new synchro-check sequence requires a new te-
quest.

The relay indicates when the conditions for symchro-
nism are not fulfilled, independent of a méasuring re-
quest, i.e. when the voltage magnitude difference
AU, the frequency difference Af, orghe angle differ-
ence Ag exceed the set limits. A precondition is that
both voltages are of sufficient magnitude (>10 V).

4.3.2 Operating modes

The closing check procedure can be selected from

the following functions:

— SYNCHR. = Release at synchronism.*That is,
when the critical values AU, Agp
and Af lie within the set limits.

— U1> U2< = Release for.energized line (U1>)
and de-energized bus-bar (U2<).

— U1< U2> = Releasg for de-energized line
(UTx) “and energized bus-bar
©a2>),

— U1< U2< ¢ = Release for de-energized line
(U1<) and de-energized bus-bar
(uz<).

— OVERRIBE = Release without any check.

ilhe release conditions can be setindividually for au-
tomatic and for manual closing, e.g. one can permit
manual closing at synchronism or dead line, whilst
before an auto-reclose, at one line end only freedom
from voltage and, at the other end, only synchro-
nism will be checked.

Each of these conditions can be switched to be ef-
fective or not effective; combinations are also possi-
ble (e.g. release when U1> U2< or U1< U2> are
satisfied). Combination of OVERRIDE with other pa-
rameters is, of course, not meaningful.
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4.3.3 Dead-line switching

For release of the closing command to energize a
volt-free line from the bus-bar, the following condi-
tions are checked:

— Does the voltage U1 lie below the set value U<?
— Does the voltage U2 lie above the set value U>?
When the conditions are satisfied, the closing com-
mand is released. The duration ofthe command can
be adjusted.

Corresponding conditions apply when switching a

live line onto a dead bus-bar or a dead line onto a
dead bus-bar.

4.3.4 Switching at synchronism

To release a closing command, the following condi-
tions are checked:

— Does the voltage U1 lie above the set value U>?
— Does the voltage U2 lie above the set value U>?

— |s the voltage magnitude difference ||U1| — |U2J|
within the permissible tolerance AU?

— Is the angle difference |1 — 2| withip/the per-
missible tolerance Agp?

— Is the frequency difference [f1 —f2| within the
permissible tolerance Af?

When the conditions are satisfied, the closing com-
mand is released. The duratien,ofthe’command can
be adjusted.

4.3.5 Asynchronous switching

For release of a closing command, the following
conditions are checked:

— Does the voltage U1 lie above the set value US®?
— Does the voltage U2 lie above the set valug,U>?

— Is the voltage magnitude differen€e 00| — |U2||
within the permissible limit AU2

— Is the frequency difference |f1"®,f2| within the
permissible difference Afybutlarger than Afgync?

When the conditions are satisfied, the device calcu-
lates the time to thefnextinstant of synchronism,
from the rate of change of angle and frequency dif-
ference. The closingycommand is then released at
the instantgthattthe glosing time of the breaker
equals the difference’between instant of command
and thegnext instant of synchronism. The duration of
the commandris)adjustable.
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4.4 Ancillary functions

The ancillary functions of the numerical auto-reclo-
sure relay 7VK512 include:

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

— Monitoring functions.

4.4.1 Processing of annunciations

After a fault in the protected object, information con-
cerning the response of the device and knowledge
of the measured values are of importance for an ex-
act analysis of the history of the fault. For this pur-
pose the device provides annunciation processing
which is effective in three directions.

4.41.1 Indicators and binary outputs

(signal relays)

Important events and conditions are indiGatedfby
optical indicators (LED) on the front plate®®ihe'mod-
ule also contains signal relays for remote signalling.
Most of the signals and indications ¢an be mar-
shalled, i.e. they can be allocated meanings other
than the factory settings. In Section 5.5 the delivered
condition and the marshalling, facilities are de-
scribed in detail.

The output signal relays are'ot latched and auto-
matically reset as soon ag'the originating signal dis-
appears. The LEDs can be arranged to latch or to be
self-resetting.

The memoriegof the LEDS can be safe against sup-
ply voltage failure. They can be reset:

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

— remotely by energization of the remote reset in-
put

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

Some indicators and relays indicate conditions; it is
not appropriate that these should be stored. Equally

they cannot be reset until the originating ¢riterion
has been removed. This mainly concerns fault indi-
cations such as “auxiliary voltage fault”fetc.

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

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

4.4.1.2 Information on the display panel or to

a personal computer

Eventsiandyconditions can be read off in the display
on the,front plate of the device. Additionally, a per-
senahcomputer, 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, models with synchronism and voltage
check) in each of the two lines. In the event of a net-
work fault, selectable information on the fault ap-
pears instead of the operating information, e.g. de-
tected phase(s). The quiescent information is dis-
played again once these fault annunciations have
been acknowledged. The acknowledgement is
identical to resetting of the stored LED displays as in
Section 4.4.1.1.

The device also has several event buffers, e.g. for
operating messages, circuit breaker operation sta-
tistics etc. (refer to Section 6.4), which 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. The fault
inception is indicated with the absolute time of the
operating system provided this feature is available.
The sequence of the events is tagged with the rela-
tive time referred to the moment at which the fault
detector has picked up. The resolution is 1 ms.
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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 device stores the data of the last three network
faults; if a fourth fault occurs the oldest fault is over-
written in the fault memory.

A network fault begins with recognition of the fault by
pick-up of the feeder protection and ends with drop-
off or expiry of the auto-reclose sequence so that
non-successful auto-reclose attempts will also be
stored as part of one network fault. Thus, one net-
work fault can include different fault events (from
pick-up until drop-off). This is particularly advanta-
geous for allocation of time data.

4.4.1.3 Information to a central unit (optional)
In addition, all stored information can be transmitted
via an optical fibre connector to a control centre, for
example, the SIEMENS Localized Substation Auto-
mation System LSA 678. Transmission uses a stan-
dardized transmission protocol according to DIN
19244,

4.4.2 Data storage and transmission
for fault recording (models with
synchronism check)

The instantaneous values of the meéasured values
ul and u2

are sampled at 1 ms intervals (for'50 Hz) and stored
in a circulating shift register.ilnsCase of a fault, the
data from 5 cycles Hefore piek-up of the feeder pro-
tection up until 5€ycles after the trip command are
stored, max. over 3'seconds. These data are then
available for fault analysis. For each renewed net-
work fault, the actual new fault data are stored with-
out acknowledgement of the old data.

The data‘Can,be transferred to a connected personal
computer via the operation interface at the front and
evaluated by the protection data evaluation program
DIGSI®; The voltages are referred to their maximum
values, normalized to their rated values and pre-
pared for graphic visualization. In addition, the sig-

nals “Pick-up”, “Trip” and “Drop-off” are marked on
the fault record.

Alternatively, the fault record data can be trans-
mitted to a control centre via the serial interface. In
this case data are stored from 3 periods before 19,30
periods after pick-up of the device. Evaluation of the
datais made inthe control centre, using appropriate
software programs. The are referred to their maxi-
mum values, normalized to their rated values and
prepared for graphic visualizatien. In*addition, the
signals “Pick-up”, “Trip” and “Drop=eff*are marked
on the fault record.

When the data are transferredio'@central unit, read-
out can proceed automatigally,/Optionally after each
pick-up of the relay offafter"an instantaneous trip.
The following then applies:

— The relay_signals the availability of fault record
data,

— The ‘datamremain available for recall until com-
mencement of the next fault event.

— Afransmission in progress can be aborted by the
eentrahunit.

4.4.3 Operating measurements and
conversion (models with synchro-
nism check)

For local recall or transmission of data, the true rms
values of the voltages in primary and secondary val-
ues, the frequencies, the voltage magnitude differ-
ence AU, the frequency difference Af and the phase
angle difference A are always available, as long as
the voltages are present.

The following is valid:

-U1 the feeder voltage in volts secondary,
—-U2 the bus-bar voltage in volts secondary,
—U1,y  the feeder voltage in kilovolts primary,
—U2i the bus-bar voltage in kilovolts primary,

—f1 the frequency of the feeder voltage in
Hertz,

—f2 the frequency of the bus-bar voltage in
Hertz,
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—AU  the voltage magnitude difference
—Af the frequency difference

—Ap  the phase angle difference

4.4.4 Monitoring functions

The device incorporates comprehensive monitoring
functions which cover both hardware and software.

4.4.4.1 Hardware monitoring

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

— Auxiliary and reference voltages

The processor monitors the offset and reference
voltage of the ADC (analog/digital converter). The
protection is blocked as soon as impermissible
deviations occur. Permanent faults are annun:
ciated.

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

— Command output channels:

The command relays for ¢lesing‘are controlled by
two command and oné additional release chan-
nels. As long as no pick-up condition exists, the
central processor gfhakes a cyclic check of these
command output channel for availability, by excit-

ing each channels one after the other and cheCk-
ing for change in the output signal level. Change
of the feed-back signal to low level indicatespa
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.

— Memory modules:

The memory modules arefperiodically checked
for fault by:

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

® Formation ofythe modulus for the program
memory (EPROMY) and comparison of it with a
reference program modulus stored there,

e Formation of the modulus of the values stored
intthe parameter store (EEPROM) then com-
paringit with the newly determined modulus af-
ter,@ach parameter assignment process.

4.4.4.2 Software monitoring

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

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

/_v\ Warning

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

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

5.1 Unpacking and repacking

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

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

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

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

5.2 Preparations

The operatingyconditions must accord with VDE
0100/5.23 andiVDEO0105 part 1/7.83, or correspond-
ing national*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.
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5.2.1 Mounting and connections

5.2.1.1 Model 7VK512x-xBxxx for panel sur-

face mounting

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

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

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

— Make connections via screwed terminals.

5.2.1.2 Model 7VK512x--xCxxx for panel flush
mounting or xExxx for cubicle installa-
tion

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

— Insert the unit into the panel cut-out and seeure'it
with the fixing screws. For the dimengionstefer to
Figure 2.3.

— Connect the earthing screw Gntheyearof the unit
to the protective earth of thefpanel or cubicle.

— Make a solid low-ohmic ‘and, low-inductance op-
erational earth connegtion 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 of cubicle; recommended
grounding strapaDIN"72333 form A, e.g. Order-
No. 15284 of Messrs Druseidt, Remscheid, Ger-
many.

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

5.2.2 Checking the rated data

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

5.2.2.1 Control d.c. voltage of binary inputs
When delivered from the factory, the binary inputs
are designed to operate imiihe tetal control voltage
range from 19 V to 288 Vslfithelrated control voltage
for the binary inputs is 110/V'orhigher, it is advisable
to select a higher piek-up:threshold to these inputs
to increase stability agaihst stray voltages in the d.c.
circuits.

To select a higher pick-up threshold of approximate-
ly 70 V fora binary'input a solder bridge must be re-
moved. Figure 5.1 shows the allocation of these sol-
der bridges forthe inputs Bl 1 to Bl 6, and their loca-
tion,on the basic p.c.b. of the module EPS —-2. Figure
5.24shows the assignment of these solder bridges
for thelinputs Bl 7 to Bl 15 and their location on the
additional p.c.b. (EAZ-2) of the module.

— Open housing cover.

— Loosen the basic module using the pulling aids
provided at the top and bottom.

1\ Caution!

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

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

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

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

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

— Close housing cover.

C53000-G1176—-C93

39



7VK512 V1 Installation instructions

Binary input 2: Binary input 1: Sol- Binary input 4: Sol- Binary input 6: Sol-
Solder bridge W2 \ der brildge Wi der/bridge w4 der bridge W6

® ©
=

Binary input 3: Sol-
der bridge W3

Binary input 5: Sol-
der bridge W5

For rated voltages 24/48/60 Vg Solder bridgeé must befitted!

For rated voltages 110/125/220/250 Vqy¢: Solder(bridgesimay be
removed: Cut and bend aside.

Figure 5.1 Checking of control voltages for binary inputs 1 to 6

©

[ J [ J

t =0 ’ [

o =0 o o

[ ] [
Binary input 15: Solder bridge W12

o &= o o

Binary input 14: Solder bridge W11

w
Binary input 13: Solder bridge W10

Ve Binary input 12: Solder bridge W6

INRENNENNNENENNED

e Binary input 11: Solder bridge W5

Binary input 10: Solder bridge W4
e y inp g

Z Binary input 9 : Solder bridge W3

vz Binary input 8 : Solder bridge W2

Binary input 7 : Solder bridge
- Wi+

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.

L4

Figure 5.2 Checking of control voltages for binary inputs 7 to 15
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5.2.3 Checking the LSA data transmission link

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

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

The normal signal position for the data transmission
is factory preset as “light off”. This can besehanged
by means of a jumper plug X91 which is accessible
when the plug-in module is removed fromthe case.
The jumper is situated in the rear area of the CPU
board (EPS-2) between the connector modules

(Figure 5.3).
Jumper | Position £ Nermal signal position
X91 90 - 91 “Light off”
X91 91 492 “Light on”

Jumper X90=X91at delivery

R124|:|

g
RN

X103

M3i %920

\__/\_/

EoMes ™M37 e [l
65

a™M24

D11

M32
°

o™m36

T Jvao
T vag

C 1 xo

=23 Q. —
El. g. g.

aM3s
arM1

Figure 5.3 Position,of the jumper X91 on the CPU board (EPS-2)
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5.2.4 Connections

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

5.2.5 Checking the connections

/_v\ Warning

Some of the following test steps are carried
out inthe presence of hazardous voltages.
They shall be performed by qualified per-
sonnel only which is thoroughly familiar
with all safety regulations and precaution-
ary measures and pay due attention to
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 for4at
least two hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.

— Switch off the circuit breakers for the d €. supply
and the voltage transformer circuits!

— Check the continuity of the voltage, transformer
circuits against the plant andéeonneetion dia-
grams:

® Arethe voltage transformess correctly earthed?

® Are the polarities ofthe Veltage transformer cir-
Culits correct?

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

— If test switches have been fitted in the secondary.

circuits, check their function.

Fit a d.c. ammeter in the auxiliary power circuit;
range approx. 1.5 Ato 3 A.

Close the battery supply circuit reaker; check
polarity and magnitude of theWoltage afthe termi-
nals of the unit or at the connecter module.

The measured current consdmption should be
correspond to approximately” 6 W. Transient
movement of the ammeter pointer only indicates
the charging curreptief the"storage capacitors.

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

OpenitheeirCuit breaker forthe d.c. power supply.

Remove d.C. ammeter; reconnect the auxiliary
vOltage leads.

Close the voltage transformer m.c.b. (secondary
Cireuit).

Check the direction of the voltages at the relay ter-
minals.

Open the m.c.b.’s for voltage transformer sec-
ondary circuits and d.c. power supply.

Check through the closing circuits to the circuit
breaker.

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

— Check the signal circuits.

— Close the protective m.c.b.’s.

42
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5.3 Configuration of operational functions

5.3.1 Operational preconditions

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

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

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

— setting of functional parameters (thresholds,
functions).

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

To indicate authorized gperator-use, press key CW,
enter the six figure codef 00000 0 and confirm
with E. Codeword entry €an also be made retro-
spectively after paging or direct addressing to any
setting addresgt

ENTER CODEWORPD:
@eeeea

CWw ACCEPTED

CODEWORD WRONG

The entered characters do not appear in the display,
instead only asymbol @ appears. After confirmation of
the“eorrect input with E the display responds with CW
ACCEPRIED. Press the entry key E again.

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

5.3.2 Settings for operating parameters — address block 70

Operating parameters can begset in‘address block
70. This block allows the opérator, language to be
changed. The transmissien sSpeed for transfer of
data to a personal computer can be matched to the
interface of the PC, messages on the front display
can be selected here far the quiescent state of the
unit or after a faulhevent. Jo change any of these pa-
rameters, codewordientry is necessary.

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

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

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

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

The setting procedure can be ended at any time by
the key combination FE, i.e. depressing the function
key Ffollowed by the entry key E. The display shows
the question “SAVE NEW SETTINGS?”. Confirm
with the “Yes”—key Y that the new settings shall be-
come valid now. If you press the “No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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If one tries to leave the setting range for the 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 configurationpa-
rameters have been changed the processor system
will reset and re-start. During re-start the deviceyis
not operational.

ol o
RAM

PERATTING
TERS

11

T S

e

ANGUAGE

(@]

o210
200

o)

. BAUDR.

kY |

D . M MW

ORMAT

N |

i1 TH

|

INDTIC
DETETC

|

COMM.

Beginning of the block “Operatingfparameters”

The available languages«an betealled up by repeatedly
pressing the “No” —key,N."Each language is spelled in
the corresponding countrys language. If you don’t un-
derstand a language, (you should find your own lan-
guage.

The requiredlangtiage 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-
€rator’'s communication interface, e.g. personal com-
puter, if necessary. The available possibilities can be dis-
played by repeatedly depression of the “No”—key N.
Confirm the desired Baud-rate with the entry key E.

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

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

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

Stored LED indications and the fault event messages in
the display can be displayed either with each fault de-
tection or only after trip command is given. This mode
can be changed by depressing the “No”—-key N and
confirmed with the enter-key E.
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f 70050 OPER. l1st L Message to be displayed in the 1st display line during
+ U1 _ operation. Any of the operational measured values acs
cording to Section 6.4.5 can be selected as mesSages
_ in the the quiescent state of the relay by repeatedly de-
U 2 B pressing the “No”—key N; The value selecied’ by*the
entry key E under address 7005 will appeariin the first

etc. line of the display.
f 70060 oPER. 2nd L Message to be displayed in the,2nd display line during
+ U 2 - operation. The value selected.bythe entry key E under
address 7006 will appear in‘the'second line of the dis-

etc play.

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

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

with the enter key E. These spontaneous messages

* 70070 FAULT s t After'a fault event, the first line of the display shows:
fHlar Tnit Type type of AR initiation (faulty phases),
AR Close Type type of closing command (single- or three-pole),
70080 FAULT 2 d L After a fault event, the second line of the display shows:

R
>

Close T“%. p

0]

the possibilities are the same as under address 7007.

efc.

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

Largest permissible number: 255

20100 FEEDER ADD . Number of the feeder within the substation; valid for
both the interfaces (operating and LSA interface)
Smallest permissible number: 0

Largest permissible number: 255
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5.4 Configuration of the device functions

5.4.1 Introduction

The device 7VK512 is capable of providing a series
of functions. The scope of the hard- and firm-ware is
matched to these functions. Furthermore, individual
functions can be set (configured) to be effective or
non-effective or the interaction of the functions can
be modified by configuration parameters. Addition-
ally, the relay can be adapted to the system frequen-

cy.

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

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

— press direct address key DA,
— type in address 78 0 0,
— press execute key E ;

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

Within the bock 78 one can page forward'with/f or
back with |. Each paging action leads toza further
address for the input of a configuration‘parameter. In
the following sections, each address,is shown in a
box and explained. In the uppef line of‘the display,
behind the number and the bar, stands the asso-
ciated device function. Inthg’seeond line is the asso-

ciated text (e.g. “EXIST”). If this text is appropriate
the arrow keys 1 or | can be used to page the next
address. If the text should be altered press the
“No”—key N; an alternative text then appears (e.g.
“‘“NON—-EXIST”). There may be other qalternatives
which can then be displayed byyrepeated depres-
sion of the “No”—key N. The _required alternative
must be confirmed with the key E!

The configuration proceduretean be ended at any
time by the key combination F E; i.e. depressing the
function key F followed by, the entry key E. The dis-
play shows the questien “SAVE NEW SETTINGS ?”.
Confirm with theg¥es”=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.\allyalterations which have been
changedysineeithe last codeword entry are lost.
Thus,%efroneous alterations can be made ineffec-
tive.

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

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

46

C53000-G1176—-C93



7VK512 v1

Installation instructions

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 7VK512: 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 progéssed,
that indication will appear (e.g. “... switched off”) but
that the function will have no effect on the'result of
the protective process (e.g. no command).

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

478000 scorpE oOF
JlFuNncTIOoNS

Beginning of the block “seopge of functions”

f7828IFAULT RECRD
*EXIST

NON EXIST
f7834IINTERNAL AR
*EXIST

50 s YNC.H
-EXIST

«\.C H'E C K

6,90 L s a
N-EXIST

EXIST

s 50 PARAM. c/o0

ON-EXIST

EXIST

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

50 Hz, addressy7899 must be changed.

f7899l FREQUENCY
*fN 50 H z

N 6 0 H z

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

5.5.1 Introduction

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

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

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

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

Example: Closing command is produced. This
event is generated in the device as an “Annunci-
ation” (logical function) and should be available/at
certain terminals of the unit as a N.O. contact. Since
specific unit terminals are hard-wired to & spegific
(physical) output relay, e.g. to the trip gelay, 1/the
processor must be advised that the dogieal signal
“AR Close Cmd” should be transmitted to the trip
relay 1. Thus, when marshalling is%performed two
statements of the operator arg important: Which
(logical) annunciation generated in the protection
unit program should triggerahich (physical) output
relay? Up to 20 logical annungiations can trigger one
(physical) output relay.

A similar situationfapplies¢to binary inputs. In this
case external information'(e.g. “Trip by feeder pro-
tection) is connected to the unit via a (physical) input

module and should initiate a (logical) functiens
namely initiating. The corresponding question tothe
operator is then: Which signal from a (physical) in-
put relay should initiate which reaction in the de-
vice? One physical input signal canfinitiate up to 10
logical functions.

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

The logical annunciation functions can be used in
multiple manner. Efg, oneannunciation function can
trigger several signal relays, several trip relays, addi-
tionally be indieatediby LEDs, and be controlled by a
binary input unit. The restriction is, that the total of all
physicalinput/output units (binary inputs plus signal
relaysiplus BEDs plus trip relays) which are to be as-
sociatedwith,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.

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

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

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

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

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

Tl e oo™l
JlMa s sarLLING

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

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

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

You can leave the selection level by pressingithe key
combination F 1 (i.e. depressing the function key F
followed by the arrow key t). Thefdisplay shows
again the four digit address numpenof the physical
input/output module. Now you eamypage with key 1
to the next input/output maduleier with | to the pre-
vious to repeat selection proeedure, as above.

The logical functions are'also provided with function
numbers which are equally‘listed in the tables. If the
function number is Knownj this can be input directly
on the selection level“Raging through the possible
functions is then supetfluous. With direct input of the
function ndmber, leading zeros need not be entered.
After input of the function number, use the execute
key E. Immediately the associated identification of

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

In the following paragraphs, allocation“possibilities
for binary inputs, binary outpyts'and LED indicators
are given. The arrows
of the display box indicate%paging from block to
block, within the block @r ongthe’selection level. The
character F before the arrow indicates that the func-
tion key F must be pressed®before pushing the arrow

key 1.

The function@umbers and designations are listed
completelygn,Appendix C.

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

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

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

orgd at'the left hand side
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5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 15 binary inputs which are desig-
nated INPUT 1 to INPUT 15. They can be marshalled
in address block 61. The address block is reached
by paging in blocks {} || or by direct addressing with
DA 6 1 0 0 E. The selection procedureis carried out
as described in Section 5.5.1.

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

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

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

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

Table 5.1 shows a compilete list of all the binary input
functions with their associated function number
FNo. Input functions naturally have no effect if thg
corresponding protection function is not fitted in the

relay or has been programmed out (“de-configs
ured”, refer to Section 5.4.2).

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

.0 means “normally open” made, (€orfesponds to
“NO” as above.

.1 means “normally closed” mogde, €orresponds to
“NC” as above.

If the extension with .0 ok, 1 iSilemitted the display first
indicates the function designation in “normally
open” mode NO. By pressing the “No”—key N the
mode is changedto/Ne. After direct input other func-
tions can betselected by paging through the func-
tions forwards with the “No”—key N or backwards
with the backspace key R. The changed function
then mustibe re-confirmed by the entry key E.

The4assignment of the binary inputs as delivered
fremy,factery is shown in the general diagrams in Ap-
pendixA. The following boxes show, as an example,
the allocation for binary input 1. Table 5.2 shows all
binary inputs as preset from the factory.

Tlle 1ooB MARSHALLING
Jlezwary INPUTS

The first binary input is reached with thexkey 1:

Ff6101l B I N AgRW
*INPUT 1

Change over to the sele¢tion level with F 1:

f001l INP
*>LED reset N O

c
—

o020 1xnPUT 1
not allocated

- —

Beginning of block “Marshalling binary inputs”

Allocations for binary input 1

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

No further functions are initiated by binary input 1

50
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Leave the selection level with key combination F 1. You can go then to the next binary input with the arrow key.

1.

i

61010 BINARY
INPUT 1

Marshalling binary input 1

FNo Abbreviation Description
1| not allocated | Binary input is not allocated to any input function
5| >Time Synchro | Synchronize internal real time clock
6 | >LED-reset Reset LED indicators
7 | >start FltRec | Start fault recording from external command viaybinary input
11 | >Manual Close | Circuit breaker is manually closed (from diserepancy switch)
14 | >Ul VT mcb Feeder voltage transformer secondary msexb. has tripped
15 | >U2 VT mcb Bus-bar voltage transformer secondary,m.c.byhas tripped
16 | >CB Aux. Ll Circuit breaker auxiliary contact L1 (L4, is‘elosed)
17 | >CB Aux. L2 Circuit breaker auxiliary contact L2{L2/is)closed)
18 | >CB Aux. L3 Circuit breaker auxiliary conta¢hL3 (L8 is closed)
19 | >CB Aux. 3p C | Circuit breaker auxiliary contactialhgoles closed (series connection)
20 | >CB Aux. lp c | Circuit breaker auxiliary contact any pole closed (parallel connection)
21 | >Annunc. 1 User definable annunciationyd
22 | >Annunc. 2 User definable annunciation 2
23 | >Annunc. 3 User definable annunciation'g
24 | >Annunc. 4 User definable annunciation 4
30 | >Sync. Start Initiate internal synchronismand voltage check function
31 | >sync. Block | Block internal synchranism and voltage check function
32 | >Sync. synch | Synchro-chegk programi: check synchronism
33 | >Sync. U1>U2< | Synchro-chéck program: live-line dead-bus check
34 | >Sync. U1<U2> | Synchro-éheckiprogram: dead-line live-bus check
35 | >Sync. Ul<U2< | Synchro-cheek program: dead-line dead-bus check
36 | >Sync. o/ride | Synchros€heck program: override synchro-check
49 | >Flt.Rec. on [ Switch anfaultrecording function
50 | >F1lt.Rec. off | Switeh%fffault recording function
51 | >SyncChck on [ Switch on'synchronism and voltage check function
52 | >SyncChck off | Switchweff synchronism and voltage check function
57 | >AR on Switch,on auto-reclose function
58 | >AR off Switch off auto-reclose function
59 | >ParamSelec,l [§Parameter set selection 1 (in connection with FNo 060)
60 | >ParamSeleg¢.2 [gParameter set selection 2 (in connection with FNo 059)
80 | >Start AR Start signal from external protection for AR
81 | >Trip L¥ AR Trip signal L1 from external protection for AR
82 | >Trip L2/AR Trip signal L2 from external protection for AR
83 | >Twmip w3 “AR Trip signal L3 from external protection for AR
86 | >Ip RAR Block | Block single-pole RAR
88 | 43pfRARYBlock | Block three-pole RAR
89 | >RAR Block Block RAR
90 | >AR Block Block complete AR function
91 | >DAR Block Block DAR
92 | >@B Ready Circuit breaker ready for AR cycle
93 | >DAR aft. RAR | DAR cycle is allowed only after unsuccessful RAR cycle
94\ | >Sync.Release | Release reclose command (from external synchro-check relay)
959 >CloseCmd Blo | Block all closing commands from external
96 | >Trip lp AR Single-pole trip for initiation of AR
97 | >Trip 3p AR Three-pole trip for initiation of AR
98 [ >AR Reset Reset AR
Table 5.1  Marshalling possibilities for binary inputs
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Addr [ 1st display line 2nd display line FNo Remarks
6100 [MARSHALLING | BINARY INPUTS Heading of the address block
6101 |BINARY INPUT 1 Acknowledge and reset of stored LED and dis=
INPUT 1 >LED reset NO 6 play indications, LED-test
6102 |[BINARY INPUT 2
INPUT 2 >Start AR NO| 80 Start signal from feeder protection
6103 |[BINARY INPUT 3
INPUT 3 >Trip L1 AR NO| 81
6104 |[BINARY INPUT 4
INPUT 4 >Trip L2 AR NO| 82 Trip commands from feeder protection
6105 |[BINARY INPUT 5
INPUT 5 >Trip L3 AR NO| 83
6106 |[BINARY INPUT 6
INPUT 6 >CB ready NO| 92 From circuit breaker:
6107 |BINARY INPUT 7 Manual elose [command from discrepancy
INPUT 7 >Manual Close NO 11 switch
6108 |[BINARY INPUT 8
INPUT 8 >AR block. NO| 90
6109 |[BINARY INPUT 9
INPUT 9 >CloseCmd Blo NO| 95 ) .
Blocking of auto-reclose functions
6110 |[BINARY INPUT 10
INPUT 10 >RAR Block NO |4'89
6111 [BINARY INPUT 11
INPUT 11 >DAR Block NOf 91
6112 |BINARY INPUT 12 1)
INPUT 12 >AR on NO|¥ 57 o . .
Switching the internal auto-reclosure function
6113 |BINARY INPUT 131
INPUT 13 >AR off NO| 58
6114 |BINARY INPUT_141)
INPUT 14 >1p /[RAR¢Block NO| 86
; Blocking of auto-reclosure functions
6115 [BINARY INPUT 15 1)
INPUT 15 >3p RAR Block NO| 88
6112 |BINARY INPUT 12 2)
INPUT {42 >Ul VT mcb NO| 14
Voltage transformer secondary m.c.b. has
6113 |BINARY INPUT 13 2) tripped
INPUT 13 >U2 VT mcb NO[ 15
6114 |BINARY INPUT 14 2) Blocking of synchronism and voltage check
INRUT 14 >Sync. Block NO| 31 function (closing blocked)
2 . .
6115 "BINARY INPUT 15 %) Override synchro-check (closing released)
INPUT 15 >Sync. o/ride NO| 36
B)presettings for 7VK5121 2) presettings for 7VK5122

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

The unit contains 15 signal outputs (alarm relays).
The signal relays are designated SIGNAL RELAY 1
to SIGNAL RELAY 15 and can be marshalled in ad-
dress block 62. The block is reached by paging in
blocks with | || or by directly addressing DA 620 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‘inthe
relay or has been programmed out (“de-configured”
— refer to Section 5.4.2).

The assignment of the output signal relays as deliv-
ered from factory is shown in the general diagrams
in Appendix A. The following/boxes,show an exam-
ple for signal relay 10 withythe greup annunciation
for several annunciatiopafuneiions on one signal
relay. Table 5.4 shows all signal relays as preset from
the factory.

Tl 2000 MARSHALLING
Jlszenar RELAYS

E.g. signal relay 10 is reached with the key 1:

F‘f6210l SIGNAL
*RELAY 10

Change over to the selection level with F 1

f001l RELAY
*RAR T-1p r @ ny.

—
o

oo20
R AR

o)
=
b
=<

i

o 450
[ %3
=

LAY

=

MoosH

*not ocated

Beginning ef theyblock “Marshalling of the output
signal relays?

Allocations for signal relay 10,
Meaning: “RAR dead time is running”

Signal relay 10 has been preset for:
1st: RAR single-pole dead time is running, FNo 809

Signal relay 10 has been preset for:
2nd: RAR three-pole dead time is running, FNo 811

no further functions are preset for signal relay 10

After input of all annunciation functions for signal relay 10, change back to the marshalling level is carried out

WitRyF 1%

f6210l SIGNAL
*RELAY 10

Allocations for signal relay 10,
Meaning: “RAR dead time is running”

C53000-G1176—-C93
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Note as to Table 5.3: Annunciations with the function numbers below 100 are identical with those for binary
inputs. They represent the direct confirmation of the binary input and are available as long as the correspond-
ing binary input is energized. These direct confirmation functions are indicated by a leading “>" sign.

Further information about annunciations see Section 6.4.

FNo Abbreviation Description

1| not allocated | Binary output is not allocated to any output function
5| >Time Synchro [ Synchronize internal real time clock
6 | >LED reset Reset LED indicators
7 | >Start FltRec | Start fault recording from external command via binary input
11 | >Manual Close | Circuit breaker is manually closed (from discrepancy switch)

14 | >Ul VT mcb Feeder voltage transformer secondary m.c.b. has tripped
15| >U2 VT mcb Bus-bar voltage transformer secondary m.c.b. has tripped
16 | >CB Aux. Ll Circuit breaker auxiliary contact L1 (L1 is closed)
17 | >CB Aux. L2 Circuit breaker auxiliary contact L2 (L2 is closed)
18 | >CB Aux. L3 Circuit breaker auxiliary contact L3 (L3 is closed)

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

30 | >Sync. Start Initiate internal synchronism and veltagescheck function
31| >Sync. Block Block internal synchro and voltage check function
32| >sync. synch | Synchro-check program: check synehronism

33 | >sync. U1>U2< | Synchro-check program: live-line dead-bus check
34 | >sync. Ul<U2> | Synchro-check program: déad-line live-bus check
34 | >sync. Ul<U2< | Synchro-check program: dead-line dead-bus check
35 | >Sync. o/ride | Synchro-check programs override synchro-check
49 | >Flt.Rec. on | Switch on fault regording function

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

51| >syncChck on | Switch on synchronismiand voltage check function
52 | >syncChck off | Switch off synchrenism,and voltage check function
57 | >AR on Switch on autg-reclase function

58 | >AR off Switch off auto-reclese function

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

80 | >Start AR Start signalfrom external protection for AR

81| >Trip L1 AR Trip signal L¥from external protection for AR
82 | >Trip L2 AR Triplsignal L2 from external protection for AR
83 | >Trip L3 AR Trip signal L3 from external protection for AR

86 | >1p RAR Block | Block{single-pole RAR
88 | >3p RAR Block | Bleck'three-pole RAR

89 | >RAR Block Block RAR

90 | >AR Block Block complete AR function

91 | >DAR Bléck Block DAR

92 | >CB Reglady, Circuit breaker ready for AR cycle

93 | >DAR “afté RAR | DAR cycle is allowed only after unsuccessful RAR cycle

94 | >Sync.Release | Release reclose command (from external synchro-check relay)
95 [ >CloseCmd.Blo | Block closing command

96 | >Trip 1lp AR Single-pole trip for initiation of AR

97 | >Trip 3p AR Three-pole trip for initiation of AR

98 | 3AR Reset Reset AR
101 |gDev.Operative | Relay operative
106 LED’ reset LED indicators reset

107 WEFlt.Rec.Activ | Fault record data are available or being transmitted
108y Flt.Rec. off Fault recording switched off
110%) Param.Running | Parameters are being set

Table 5.3 Marshalling possibilities for signal relays and LEDs (Continued next page)
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FNo Abbreviation Description
111 | Manual Close Manual close indication of circuit breaker
112 | Man.Close Cmd [ Manual close command
116 | Param. Set A Parameter Set A is activated
117 | Param. Set B Parameter Set B is activated
118 | Param. Set C Parameter Set C is activated
119 | Param. Set D Parameter Set D is activated
121 | Failure 18V Failure in 18 V internal dc supply
122 | Failure 15V Failure in 15 V internal dc supply
123 | Failure 5V Failure in 5 V internal dc supply
124 | Failure 0V Failure in 0 V A/D converter
125 Failure RKA Failure in input/output module
221 Device FltDet General fault detection signal
251 | Device Trip General trip signal
801 [ AR off Auto-reclose function switched off
802 | AR Blocked Auto-reclose function not operative
803 | AR not ready Auto-reclose function not ready for reclose
804 | AR T-CB Exp. Circuit breaker supervision time expired
805 CB not ready Circuit breaker not ready for a tripfreglose cycle
806 | AR Block.Dyn. Auto-reclose function blocked frem intérnal source
807 | AR in prog. Auto-reclose cycle is running
808 | RAR T-Act.run | Auto-reclose function RAR actionitime is running
809 | RAR T-1p run. Auto-reclose function single-pole RAR dead time is running
810 | AR T-Recl.run | Auto-reclose function reclaim time is running
811 | RAR T-3p run. Auto-reclose functign,three-pole RAR dead time is running
812 | EV.Flt.Recog. Auto-reclose functiomevolving fault recognized
813 | AR Sucessful Auto-reclosure wasfsuceessful
814 | Definit.Trip Final (definitive) tfip signal
815 CB Alarm Supp Circuit breaker Operation alarm suppressed
816 | AR Close Cmd. Reclose compand frem auto-reclose function
817 | RAR lp Close Reclose commandhafter 1-pole RAR
818 RAR 3p Close Reclosé"'command after 3-pole RAR
819 | DAR 3p Close Reclgse command after 3-pole DAR
820 lp Trip Perm. RAR fuingtion is ready to permit single-pole trip
821 RAR lp Prog. RAR%unctien is programmed to reclose only 1pole
822 RAR 3p Prog. RAR, funetion is programmed to reclose only 3pole
823 | RAR Zone Rel. RAR function is ready to permit trip in an RAR stage
824 | DAR Zone Rel. DAR function is ready to permit trip in an DAR stage
825 Sync.Meas.St. AR request for synchronism check
826 RAR Only RAR cycle is only allowed, DAR blocked
827 | DAR Only DAR cycle is only allowed, RAR is overridden
828 DAR T-ACT.«un | WAuto-reclose function DAR action time is running
829 DAR T 3pl{rumy| Auto-reclose function DAR 1st dead time is running
830 DAR T 3p2 rum | Auto-reclose function DAR 2nd dead time is running
831 DAR T B3p3 €un | Auto-reclose function DAR 3rd dead time is running
832 | AR 1lp im prog | Auto-reclose function initiated by single-pole trip
833 | AR Bp, in prog | Auto-reclose function initiated by three-pole trip
840 ([4Syned off Synchronism check is switched off
841 g Symnc™Funning | Synchronism check is running
8420 [ syncw faulty Synchronism check is faulty
843, |fSyne.Tsup.Exp | Synchronism check supervision time expired
844"V}, sync.0verride | Synchronism check is programmed to override
845 | Sync. Synchro | Synchronism check synchronism is fulfilled
846 | Sync. Ul>U2< Synchronism check to live-line dead-bus is fulfilled
847, | Sync. Ul<u2> Synchronism check to dead-line live-bus is fulfilled
848 Sync. Ul<U2< Synchronism check to dead-line dead-bus is fulfilled
849 | sync. Blocked | Synchronism check is blocked
850 | Sync. Release | Synchronism check release command
851 | Sync.CloseCmd | Synchronism check close command
860 | Sync.Del. U> Synchronism check AU exceeded
861 | Sync.Del. f> Synchronism check Af exceeded
862 | Sync.Del.PHI> [ Synchronism check Ag exceeded

Table 5.3  Marshalling possibilities for signal relays and LEDs
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Addr | 1st display line 2nd display line FNo Remarks
6200 | MARSHALLING [ SIGNAL RELAYS Heading of the address block
6201 | SIGNAL RELAY 1 AR function is at the moment not ready for
RELAY 1 AR not ready 803 reclosing
6202 | SIGNAL RELAY 2 AR- le in proar
RELAY 2 AR in prog. 807 cycle In progress
6203 | SIGNAL RELAY 3 PR
RELAY 3 AR Block.Dyn. 806 AR function internally blocked
6204 | SIGNAL RELAY 4 AR function is ready to release,RARgZone of
RELAY 4 RAR Zone Rel. 823 the feeder protection
6205 | SIGNAL RELAY 5 Device operative; the NC'cantact of this
RELAY 5 Dev.operative 101 relay indicates “Devicefault®
6206 | SIGNAL RELAY 6
RELAY 6 AR Sucessful 813 AR was successg
6207 | SIGNAL RELAY 7 - ;
RELAY 7 Definit.Trip 814 AR was unsuccessful: final trip
6208 | SIGNAL RELAY 8 Circuit breaker operation alarm suppression
RELAY 8 CB Alarm Supp 815
6209 | SIGNAL RELAY 9 AR, reclaim time is running
RELAY 9 AR T-Recl.run 810
6210 | SIGNAL RELAY 10 . )
RELAY 10 RAR T-1p run. 809 RAR'dead time is running
RELAY 10 RAR T-3p run. 811
6211 | SIGNAL RELAY 111)
RELAY 11 DAR T-3pl run 829 DAR dead time is running
RELAY 11 DAR T-3p2 run 830
RELAY 11 DAR T-3p3 run 8381
6212 | SIGNAL RELAY 12 1)
RELAY 12 DAR T 3pl pun 829
6213 | SIGNAL RELAY 13 1) individual dead times of DAR
RELAY 13 DAR T 3p2 ruan 830
6214 | SIGNAL RELAY @4 1)
RELAY 14 DARgT 3p3frun 831
6215 | sTenaL RELAY,_15 1) Evolving fault recognition during single-pole
RELAY 15 EVJELt.Recog. 812 RAR
6211 | SIGNAL REDAY 11 2) RAR 3-pole dead time is running
RELAY A1 RAR T-3p run. 811
6212 [ SIGNAL RELAY 12 32) Synchro-check function is switched to
RELAY 12 Sync.Override 844 “override”: closing release without check
6213 | SIGNAL RELAY 13 2) Synchro-check supervision time expired: no
RELAY 18 Sync.Tsup.Exp 843 more release
6214 (nSIGNAL RELAY 14 2)
RELAY 14 Sync. Blocked 849 Synchro-check is blocked: no more release
6215, | SIGNAL RELAY 15 2) . .
RELAY 15 Sync. running 841 Synchro-check is running
Wpresettings for 7VK5121 2) presettings for 7VK5122
Table 5.4  Preset annunciations for signal relays
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 8 LEDs for optical indications, 6 of
which can be marshalled. They are designated LED
1 to LED 6 and can be marshalled in address block
63. The block is reached by paging in blocks with
|l or by directly addressing with DA 6200 E. The
selection procedure is carried out as described in
Section 5.5.1. Multiple annunciations are possible,
i.e. one logical annunciation function can be 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
memorized”). Each annunciation function is dis-
played with the index m or nm when proceeding with
the N—key.

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

With direct input of the function number it is nétAec-
essary to input the leading zeros. To indicate wheth-
er the stored or unstored mode shall be efféctiveithe
function number can be extended by.a decimal
point followed by 0 or 1, whereby

.0 unstored indication (not memorized) corre-
sponds to “nm” as above,
A stored indication (memorized) corresponds
to “m” as above.
If the extension with .Qfor/yis omitted the display
shows first the functionfdesignation in unstored
mode with “nm”. Pressthe “No”—key N to change to
stored mode “m”.“After direct input other functions
can be selectedBy,paging through the functions for-
wards with the\“No™=key N or backwards with the
backspacedkey R: The changed function then must
be re-confirmedhby the enter-key E.

The assignment of the LEDs as preset by the factory
i§ Shewniin the front of the unit (Figure 6.1). The fol-
lowihg boxes show, as an example, the assignment
forLEDY. Table 5.5 shows all LED indicators as they
are preset from the factory.

e 3000 MmarRsuEALL I g
JltED INDICATORS

The first marshallable LED is reaghed, with the key 1:

f6301lLED 1

Change ovgr to the selection level with F 1:

oo10 LED 1
AR

i

not ready n m

foozlLED 1
*Sync. blocked n m

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

Allocations for LED 1,
Meaning: “Device not ready for closing”

LED 1 has been preset for:
1st: AR function not ready for reclosing, FNo 803

LED 1 has been preset for:
2nd: Synchronism and voltage check function is
blocked, FNo 849
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MoosmieD
*not

allocated

no further functions are preset for LED 1

C)O

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

63010 LED

e

1

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

L 4

Allocations for LED 1

Addr | 1st display line 2nd display line FNo Remarks
6300 | MARSHALLING | LEDs di f the address block
6301 | LED 1
LED 1 AR not ready nm, ing not possible at the moment
LED 1 Sync. blocked nm )
6302 | LED 2 . AR cycle in progress
LED 2 AR in prog.
6303 | LED 3 ) _
LED 3 RAR T-lp run. RAR dead time running
LED 3 RAR T—31:0
6304 | LED 4
LED 4 DAR T-3 r nm 829
LED 4 DAR pP2%run nm 830 | DAR dead time running
LED 4 DAR T- un nm 831
6305 | LED 5 6 Reclaim time running
LED 5 _@ ecl.run nm 810
6306 814 Final trip by the feeder protection

Table 5.5

LED 6
LED 6 finit.Trip m
2) 7VK5122 only

Preset .LED indicators

58
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 2 trip relays which are designated
TRIP RELAY 1 and TRIP RELAY 2. 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 1. Table 5%shows all trip relays
as preset from the factony.

Tlle 2000 MARSHALLING
Jltrr1?P RELATYS

The first trip relay is reached with the key 1:

6 4010 TrRIP
RELAY 1

i

Change over to the selection level with F 1:

Mool Tr1P REL. 1
*AR Close Cmd.
fooleRIP R E L7 &
*not alloca%“,eld

Beginning of the blocky‘Marshalling of the trip re-
lays”

Allocations for trip relay 1

Trip relay 1 has been preset for:
Close command from auto-reclose function, FNo
816

no further functions are preset for trip relay 1

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

f6401l TIRAI P
*RELAY 3

Allocations for trip relay 1

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

6400 | MARSHALLING | TRIP RELAYS Heading of the address block

640.1%| TRIP RELAY 1 Reclose command from auto-reclose func-
TRIP REL. 1| AR Close Cmd. 816 tion

6402 | TRIP RELAY 2 RAR function is ready to permit single-pole
TRIP REL. 2| lp Trip Perm. 820 | trip (no three-pole coupling)

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

address block 69

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

Otherwise block 69 contains several questions
which must be answered. For this, the codeword
must be entered (referto 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 to Sec-
tion 5.3.2).

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

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

In addition, annunciations andWmessages which
should be transmitted to the conirol'éentre must be
coordinated with the central station. All annunci-
ations which can be proeessed by the LSA are
stored within the device in a separate table. For allo-
cation of LSA-compatible anpunciations, Table 5.7 is
valid.

ﬁ69ool L SA -
{LCONFIGURATION

f6902l BAUDRATE
1 9600 BAUD

4 800 BAUD
19200 BAUD

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

Baudrate for serial interface.
Available settings: 9600 BAUD or 4800 BAUD or
719200 BAUD

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

checked:
Address 7009 DEVICE “ADD 0 to 255
Address 7010 {FEEDER ADD 0 to 255

The following measured values are transmitted:

Measured veltage value U1
Measure@woltage value U2
Measuredfrequency value f1
Measured frequency value 2
Measured voltage difference AU
Measured frequency difference Af
Measured phase angle difference Ag
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FNo g correspondin
LSA Annunciation Annunc, Fo.
004 Feeder voltage transformer secondary m.c.b. has tripped 14
005 Bus-bar voltage transformer secondary m.c.b. has tripped 15
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 Initiate internal synchronism and voltage check function 30
021 Block internal synchronism and voltage check function 31
022 Synchro-check program: check synchronism 32
023 Synchro-check program: live-line dead-bus check 33
024 Synchro-check program: dead-line live-bus check 34
025 Synchro-check program: dead-line dead-bus check 35
026 Synchro-check program: override synchro-check 36
030 Start signal from external protection for AR 80
031 Trip signal L1 from external protection for AR 81
032 Trip signal L2 from external protection for AR 82
033 Trip signal L3 from external protection for AR 83
036 Block single-pole RAR 86
038 Block three-pole RAR 88
039 Block RAR 89
040 Block complete AR function 90
041 Block DAR 91
042 Circuit breaker ready for AR cycle 92
043 DAR cycle is allowed only after unsuceessfulRAR cycle 93
044 Release reclose command (from externalisynchro-check relay) 94
045 Block closing command 95
046 Single-pole trip for initiation of AR 96
047 Three-pole trip for initiatiomof AR 97
051 Relay operative 101
052 Re-start of the processor gystem 102
053 Fault in the network 103
056 LED indicators reset 106
059 Relative time response to LSA 109
060 Parameters are being, set 110
061 Manual closg in@licatiory of circuit breaker 111
062 Manual close;ecommand 112
066 Parameter Set A‘isfactivated 116
067 ParameterSet Blis activated 117
068 ParamgterSet«C is activated 118
069 Parameter Set D is activated 119
071 Failure ine24 V internal dc supply 121
072 Failuretip 15 V internal dc supply 122
073 Failureyin 5 V internal dc supply 123
074 Failure in 0 V A/D converter 124
075 Failure in base input/output module 125
076 Annunciation for LSA lost 134

Table 5.7 Annunciations for localized substation automation with associated function numbers FNo

(continued next page)
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FNo e correspondin
LSA Annunciation Annuno, FNo.
091 Auto-reclose function switched off 801
093 Auto-reclose function not ready for reclose 803
094 Circuit breaker supervision time expired 804
095 Circuit breaker not ready for a trip/reclose cycle 805
096 Auto-reclose function blocked from internal source 806
138 Auto-reclose function RAR action time is running 808
139 Auto-reclose function single-pole RAR dead time is running 809
140 Auto-reclose function reclaim time is running 810
141 Auto-reclose function three-pole RAR dead time is running 81
142 Auto-reclose function evolving fault during dead time 812
143 Auto-reclosure was successful 813
144 Final trip signal 814
145 Circuit breaker operation alarm suppressed 815
146 Reclose command from auto-reclose function 816
100 RAR function is ready to permit single-pole trip 820
103 RAR function is ready to permit trip in an RAR stage 823
104 DAR function is ready to permit trip in an DAR stage 824
105 AR request for synchronism check 825
158 Auto-reclose function DAR action time is running 828
159 Auto-reclose function DAR 1st dead time is running 829
160 Auto-reclose function DAR 2nd dead time is running 830
161 Auto-reclose function DAR 3rd dead time is running 831
162 Auto-reclose function initiated by single-pole trip 832
163 Auto-reclose function initiated by three-pole isip 833
110 Synchronism check is switched off 840
111 Synchronism check is running 841
112 Synchronism check is faulty 842
113 Synchronism check supervision time‘expired 843
114 Synchronism check is programmedtto override 844
115 Synchronism check synchronisp¥igfulfilled 845
116 Synchronism check live-line dead#bus’is fulfilled 846
117 Synchronism check dead-lin€ive-bds is fulfilled 847
118 Synchronism check dead-line dead-bus is fulfilled 848
119 Synchronism check is bloeked 849
120 Synchronism check release command 850
121 Synchronism checki€loseteommand 851
122 Synchronism chegkvAUexceeded 860
123 Synchronism check Aflexceeded 861
124 Synchronism egheckeAtp exceeded 862
250 Drop-off,of the device 900

Table 5.7 Anndnciationsgor localized substation automation with associated function numbers FNo
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6  Operating instructions

6.1 Safety precautions

A Warning

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

Caution!

/N\

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

6.2 Dialog with the relay

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

6.2.1 Membrane keyboard and dis-

play panel

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

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

Ddringdialog, 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-
dtess 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 withgnumbers,
Yes/No and control buttons. The significancefof the
keys is explained in detail in the following

Numerical keys for the input of numerals:

0 9 | Digits 01,9 ferfnumerical input
N Decimal point
oo Infinity symbol
N Change of sign (input of
negative numbers)

Yes/No keys for text parameters:

JY Yes key: operator affirms the dis-
played question

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

Keys for paging through the display:

* Paging forwards: the next ad-
dress is displayed

Paging backwards: the previous
+ address is displayed

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

Block paging backwards: the be-
@ ginning of previous address
block is displayed

C53000-G1176—-C93
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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-
CwW rized access to setting programs
(not necessary for call-up of an-
nunciations or messages)

Backspace erasure of incorrect
entries

Function key; explained when
used

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

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

The three keys 1; {}; RESET which aretsomewhat
separated from the rest of the keys, can%be ac-
cessed when the front cover is closed. The arrows
have the same function as the k&eys with identical
symbols in the main field and enablé paging in for-
ward direction. Thus all setting“values and event
data can be displayed with the front cover closed.
Furthermore, stored LEDiindications on the front can
be erased via the RESET key without opening the
front cover. During, reset operation all LEDs on the
front will be illuminated thés performing a LED test.
With this reset, additionally, the fault event indica-
tions in the display on the front panel of the device
are acknowledgedithe display shows then the op-
erational values of the quiescent state. The display is
switched©vento operating mode as soon as one of
the keys,DA, M/S, CW or { is pressed.

6.2.2 Operation with a personal com-
puter

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

All data can be read in from, or copiedsento, magnet-
ic data carrier (floppy disc) (e.g. for settings and con-
figuration). Additionally, all the data cam be docu-
mented on a connected printergtis alse possible, by
connecting a plotter, to print odt the fault history
traces.

For operation of the personal.eomputer, the instruc-
tion manuals of this deviceyare to be observed. The
PC program DIGSI® iskavailable for setting and pro-
cessing of all digital'protection data. Note that the
operating interfacefin the front of the relay is not gal-
vanically isolated, and that only adequate connec-
tion cables areyapplied (e.g. 7XV5100-2). Further
information, abéut facilities on request.

6.2.3), Operational preconditions

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

— setting of functional parameters (thresholds,
functions),

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

— configuration parameters for operation language
and device configuration.

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

C)O

Readiness indication
(green)

~N
Unit faulty indica@n

Betrieb/Service

Stérung/Blocked

1

O O O O

Wiedereinschaltautomatik 2

Auto-reclose relay

(red)

5

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

Q

.
5
Additional keys, can be
accessed when cover is
closed Operator
| — panel
Y/, =
. . o
LED
O o ) 25pole socket for con-
80 necting a personal
8 8 computer
g8
8o
86
86
L 4 8¢9
09
o
86
96
8o
\& ==
Jl
. [T
On/OFF switch
/
Factory presetting LEDs:
L 4 .
1 Device not ready to close
2 Auto-reclose cycle in progress
3 DAR dead time is running
4 RAR dead time is running
5 Reclaim time is running
6 Final trip of feeder protection
igure 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 { or ||
the next or the previous block can be selected. By
usingthe keys 1 or | thefirst or last address within
the block can be selected and paged.

— Addresses which require numerical input

The display shows the four-digit address, i‘e:
block and sequence number (e.g. 1104 for bfeck
11, sequence number 4). Behind the bar appears
the meaning of the required parameter, in thg'sees
ond display line, the value of the parameter. When
the relay is delivered a value has been preset-In
the following sections, this value is'shown. Ifithis
value is to be retained, no other inputhis neces-
sary. One can page forwards o, batkwards within
the block or to the next (or previous) bleck. If the
value needs to be altered, it can'be overwritten us-
ing the numerical keys and, i required, the deci-
mal point and/or change sign,(+/=) or, where ap-
propriate, infinity sign co.l The permissible setting
range is given in the following‘text, next to the as-
sociated box. Entered values beyond this range
will be rejected,, The setting steps correspond to
the last decimal plage as'shown in the setting box.
Inputs with more decimal places than permitted
will be truncated down to the permissible number.
The value must be confirmed with the entry key
E! The display then confirms the accepted value.
The changed parameters are only saved after ter-
mination\of parameterizing (refer below).

— Addresses which require text input

The display shows the four-digit address, i.e.
block and sequence number (e.g. 2801 for block
28, sequence number 1). Behind thear appears
the meaning of the required parametern the sec-
ond display line, the applicable*text. When the
relay is delivered, a text hds been preset. In the
following sections, this text'is' shown. If it is to be
retained, no other input is\necessary. One can
page forwards or backwardswithin the block orto
the next (or previous) bleck. If the text needs to be
altered, press the“No” key N. The next alternative
text, also printedinthetdisplay boxes illustrated in
the following segtions, then appears. If the alter-
native textisynotedesired, the N key is pressed
again,, etc. \Thevalternative which is chosen, is
confirmed*with the entry key E. The changed
parametersare only saved after termination of pa-
rameterizing (refer below).

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

If the parameter address is known, then direct ad-
dressing is possible. This is achieved by depressing
key DA followed by the four-digit address and sub-
sequently pressing the enter key E. After direct ad-
dressing, paging by means of keys { | and keys t |
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 EEPROMs. The display confirms “NEW
SETTINGS SAVED”. After pressing the key M/S fol-
lowed by RESET LED, the indications of the quies-
cent state appear in the display.

6.3.1.2 Selectable parameter sets

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

If this facility is not used then it is sufficient to.setithe
parameters for the preselected set. The 4est of this
section is of no importance. Otherwise, the parame-
ter change-over facility must be configuredjas EXIST
under address 7885 (refer to Section 5.4:2). The first
parameter setis identified as set A, the othersets are
B, C and D. Each of these sets‘is adjusted one after
the other.

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

— Fist complete, the \parameterizing procedure for
set A as described ifSection 6.3.1.1.

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

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

® Key combination F 1:
access to parameterset A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
decess’to parameter set C

® Key combination F 4:
access to parameter set D

Input of the codeward is again necessary for the set-
ting of a new sgleeted"parameter set. Without input
of the codewaerd, theysettings can only be read but
not modifiedl

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

Its,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.

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

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

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

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

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

ﬁ 85000 PARAMETER

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

processing 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 param-
eter set as described in Section 6.3.1.1.

6.3.1.3 Setting of date and time

Co

Addr. from i 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

The date and time can be set if the unit is’equipped
with the realtime clock. Setting is,carfied out in block
81 which is reached by direct/addressing DA
8100 E or by paging with f{and |J. Input of the
codeword is required to change the data.

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

The date and\time are entered with dots as separa-
tor signsssinceithe'’keyboard does not have a colon
or slash (fer American date).

The glock isfsynchronized at the moment when the
enter key E is pressed following input of the com-
pletetiime. 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.

o

ol sET

L T

I

M

TING

E CLOCTK

. 0 1994
: 0 4
bls 10204 afr &
|
bls1o0%E TINME
'
AR Do sl D1FF TIME

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

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

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 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 and the
type identification of the relay appears. All Siemens relays have an MLFB (machine readable typesaumber).
When the device is operative and displays a quiescent message, any desired address can be reached é.g. by
pressing the direct address key DA followed by the address number.

ﬁ coooB 7VKS512V1 . The relay introduces itself by giving its type num-

: ber and the version of firmwaregwith which it is
@ 7 VK512 % % % % % % % % % % equipped. The secondé4display line shows the
complete ordering designatien.

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

ﬁ 1o0o000H Commengément of functional parameter blocks
4} PARAMETERS

6.3.3 Power system data — address blockyl 1

The relay requests basic data of the powerSystem and the switchgear. The rated voltages (addresses 1103
and 1104) are of no concern for the actualprotection functions of the device but are used for the calculation of
the operational measured values (refer to Section6.4). If rated values of the feeder voltage and the bus-bar
voltage are different (e.g. because a poweritransformer is situated between bus-bar and feeder voltage trans-
formers), then the rated value of the feedér voltage is set. The rated secondary voltages must be equal.

T 110 0m

4} Beginning of the block “Power system data”
POWERSYST/EM%SWDATA

* 103 oo PRIMARY Voltage transformer primary voltage (line-to-line)
Smallest setting value: 1kV
P2 0 0k Largest setting value: 1200 kV

* ™ Voltage transformer secondary voltage (line-to-line)
11048 Un SECOND. Smallest setting value: 80V
+ 00 VvV Largest setting value: 125V
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If the synchronism and voltage check function is
used, note that the feeder voltage is designated with
U1; it is the reference voltage for the device func-
tions, which operate with measured voltages. The
bus-bar voltage is designated U2.

If a power transformer is installed between the bus-
bar and the location of the feeder voltage transform-
ers then the phase displacement according to the
power transformer connection group must be com-
pensated. This can be done using the parameter ad-
dress 1132.

The secondary rated voltages of the voltage trans-
formers must be equal. Additionally, the primary
rated voltages of the feeder voltage transformers on
the one hand and the bus-bar voltage transformer(s)
on the other hand must relate to the transformation
ratio of the power transformer.

If no phase shifting element are installed between
bus-bar an feeder voltages, leave address 1132 on
the preset value 0°. Otherwise it must be noted that
the phase displacement counts positive from the
feeder circuit to the bus-bar circuit.

Example:

Bus-bar 400 kV primary
110 V secondary

Feeder 220 kV primary
110 V secondary

A power transformer should be installed between
bus-bar voltage transformers and g€eder voltage
transformers:

Power transformer 400 kVh20kV
connegtion’group Dy(n)5

The connection group of,the poewer transformer is
defined from the uppervoltage’side to the lower volt-
age side. The feedgr voltage transformers, which
are the reference voltages for the protection relay,
are installed on the lewer voltage side of the power
transformerEhus, {the phase displacement accord-
ing to the connegtion group numeral, i.e. 5 x 30°,
must berentered as negative value.

Setting'will beyaddress 1132
PHI U1-U2 = -150°

11320 UuU1l1-U2 ANGL

}
v -

Phase displacement between U1 (feeder voltage) and
U2 (bus-bar voltage), for synchronism check
Smallest setting value: -179 °

Largest setting value: +180 °

The closing time of the circuit breaker (addfress 1 33
is necessary if the synchro-check funetion, of'the
relay is used also for asynchronous switching. In this
case, the relay calculates the ideal closing instant
such that the two voltages (bus-barand feeder) are
in synchronism at the instant{when the breaker
poles contact each other.

Under address 1135, the minimum close command
duration can be set. This time is then valid for all
functions of the device which can close the circuit
breaker. It must be long enough to ensure reliable
closure of the circuit breaker. An excessively long
time does not present any danger, since the closing
command will be interrupted at once on occurrence
of a renewed trip command.

M| 11337 @B cLoOSE
fllo.06 s

1™ =3 50 T CLOSE
.20 0 s

i

Circuit breaker closing time (relevant only in case
asynchronous switching is used in connection with
synchro-check)

Smallest setting value:

Largest setting value: 0.01s
0.50 s

Maximum duration of close command
Smallest setting value: 0.01s
Largest setting value: 32.00s
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6.3.4 Settings for fault recording — address block 28

The relay is equipped with a fault data store (see The fault data store can be activated either by each

Section 4.4.2). This function can only be effective fault detection of the feeder protection oyonlylbyin-

provided the configuration parameter (address stantaneous trip, i.e. within a settable time T<REC.

7828) of fault recording has been set to EXIST (Sec- (address 2802). Additionally, one can selectwhether

tion 5.4.2). the data of the fault data store will be output to the
operator interface on the front PC/PD or o the LSA—
interface LSA.

T 28008

Beginning of block “Faulfyrecardings”

* 28010 FAULT RESC Fault recordingfis
fllow _

ON switchedwen

OFF OFF switched)off

lnitiatien of fault record storage

fley Favir pDETEC. 4" BY each FAULT DETECtion

— BY TRIP command < T—REC, i.e. instanta-
neous trip within atime T—REC (address 2804)

TO PC/PD — Fault records switched to the operat-
* 28030 FAULT gRE'eS. ing interface connector at the front
+ TO PC/PD (personal computer or programming
device)
TO L SA TO LSA — Fault records switched to the LSA

interface connector

* 5 4 PORE C Time period within which trip command must have
been issued for initiation of a fault record storage
+ 0 . 30 s (address 2802)
Smallest setting value: 0.01s
Largest setting value: 2.50s
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6.3.5 Settings for auto-reclosure — address block 34

Auto-reclose function is effective only if configured
as EXIST under address 7834 (refer to Section
5.4.2).

With the AR function, generally distinction is made
between the first AR-cycle, identified in the following
with RAR (rapid auto-reclosure), and further AR-
cycles with multi-shot auto-reclosure, identified in
the following with DAR (delayed auto-reclosure).
The above identifications are regardless whether the
dead times are really “rapid” or “delayed”. Setting
addresses 3401 to 3419 are common for all types of
auto-reclosure.

When switching manually on a dead fault, it is nor-
mally desired that the short-circuit protection trips in-
stantaneously, and the AR function is blocked. Thus,
address 3403 should remain in position
MAN.CL.BL. = YES.

The reclaim time T—RECLAIM (address 3405) is the
time period after which the network fault is sup-
posed to be terminated after a successful auto-re-
close cycle. A renewed trip of the feeder protection
within this time increments the AR counter (when
multi-shot AR is used) so that the next AR cycle
starts; if no further AR is allowed the last AR is treated
as unsuccessful.

The lock-out time TBLOCK DYN (address 34086),is

the time period during which, after an unsuccessful

auto-reclosure, further reclosures by 7VK512 (are
blocked. If the manual close command is led viaithe
7VK512then this will be blocked also. This timaemust
be longer than the renewed readiness for operation
of the circuit breaker unless the GByis supervised in
the relay (see below, address 3415).1fithistime is set
to oo, breaker close command§ aredocked. In this
case switching can be unlocked anly when the
binary input “>AR Reset” (FNO 98) is energized. It
must be ensured in thi§casefthat this function is al-
located to a binary input.

The set time for TBREOCK—M/C (address 3407) must
cover the time for safe €l@sing and opening of the cir-
cuit breaker (0.5sto 1 s). If the feeder protection de-
tects afault within this time, three-pole final trip com-
mand is issued and reclosure is blocked provided
MAN.CL@BL.(address 3403, see above) is switched
ON.

The duration of the closing command has already.
been set when setting the general parameters (ad-
dress 1135, Section 6.3.3).

A prerequisite for initiation of the AR function is that
the circuit breaker is ready for at least one trip-close
cycle when the feeder protection tripsgI his informa-
tion has to be given to the relay via theddinary input
“>CB ready” (FNo 92). In case'such infermation is
not available from the CB circuit, ihterrogation of
“>CB ready” can be suppressed by,setting the pa-
rameter CB? 1 TRIP = NO (i.e. CB/interrogation for
1st trip); otherwise reclosure Weuld not be possible
at all.

Additionally it is possible to interrogate readiness of
the circuit breakef beforereach further reclose com-
mand or befere every jother reclose command. Set-
ting is madeiintaddress 3413:

CB? CLOSE =xCB? WITH EACH AR; interrogation is
made before each reclose com-
mand,

@B? €LOSE = CB? NEVER,; interrogation is not
made or only at the moment of the
first trip command as parameterized
under address 3412,

CB? CLOSE = CB? WITH 2nd AR; interrogation is
made before every other reclose
command, i.e. before the 2nd, 4th,
etc.; every trip-close cycle is valid re-
gardless whether it is RAR or DAR.

In order to monitor the regeneration time of the cir-
cuit breaker a special circuit breaker supervision
time T—CB-SUPV can be set under address 3415.
This time should be set slightly higher than the re-
generation time of the breaker after a trip—close
cycle. If the circuit breaker is not yet ready after this
time, reclosure is suppressed.

Finally, address 2419 determines for which reclose
cycles synchronism or voltage shall be checked by
the synchro-check function (if fitted and used). In the
cases which are set there, reclosure is blocked as
long as the conditions as set for the synchro-check
function are not fulfilled.
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ol

AU

H
o

OSE FUNCTTION
A 34010 AR FUNCT
fllox
OFF
f 34030l MAN.CL.BL
flres
N O
A 34050 T-RECLAIM
*3 0 ]
A 34060 TBLOCK DYN
*3 0 ]
M| 34070 TBLOCK
*1 0 S
L 4

A 34120 cB RIP
flres

N O E
A 3 B? CLOSE
fllcs > V ER

CB? WITH EACH AR
B? WITH 2nd AR

Beginning of block
“Auto-reclose functions”

C)O

ON switched on ¢

Blocking of reclosing after @close of the circuit
breaker
normal setting: YES

@cessful AR cycle
ue: 0.50 s

Auto-reclose function is

OFF switched off

Reclaim
Smallest s
Larg tt lue: 320.00 s
L@ne after unsuccessful AR; any close com-
blocked
st setting value: 0.50s
est setting value: 320.00 s

and oo (locked until “>AR Reset” via binary input)

Reclaim time after manual closing of circuit breaker
Smallest setting value: 0.50 s
Largest setting value: 320.00 s

CB ready interrogation at the first trip command
YES — normal setting

NO - only if there is no possibility to interrogate CB
readiness

CB ready interrogation before reclosing

NEVER no CB ready interrogation be-
fore reclosing

WITH EACH AR CB ready interrogation before
each reclosing

WITH EACH 2nd AR CB ready interrogation before

2nd, 4th, 6th, etc. reclosing
(RAR or DAR)
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} 34150 T-CB-SUPV CB supervision time within which CB must be ready
Smallest setting value: 0.01s
|E 0 s Largest setting value: 320.00 s

Request for synchro-check (internal or external) is
PR made

D AR — only before reclose during DAR

190 sYyN.CHK.
BEFORE

POLE AR — before every reclose after three-poletripping

only before reclose during DAR from‘the 2nd
DAR shot on

no request for synchro-check

For RAR (first auto-reclose cycle), several programs
are possible (address 3422).

When setting the action time RAR T—ACT (address
3424), it must be ensured that this time is at least as
long as the command time of the protective relay, in-
cluding any possible signal transmission times, but
smallerthanthe delayed back-up stage of the feeder
protection (usually 0.2 s).

With single-pole auto-reclosure, the dead time RAR
T—1POL (address 3426) must be long enough to e€nx
sure that the fault arc is extinguished and the air'sur-
rounding the arc is de-ionized, so that auto-reglo-
sure can be successful. Because of the discharge
and re-charge of the conductor capacitances, this
time increases with the length of the linef{Con¢en-
tional values lie between 0.9 s and 1.5 s, The,dead
time starts always with the disappearance 6f.the trip
signal.

With three-pole auto-reclosure ((address 3425), the
stability of the network is the moshimportant consid-
eration. Since the disconngcteddine can no longer
produce any synchronizing power, only ashort dead
time is permitted in host cases. Conventional values

lie between 0.3 s-and¥.6 s. If the synchro-check
function is usedj a/longer time can often be toler-
ated. The dead timegstarts always with the disap-
pearance of thetrip signal.

The pessibilities for the treatment of evolving faults
have feen described in detail in Section 4.2.8. The
recognition of an evolving fault can be made depen-
dent,upon a tripping command or upon fault detec-
fion'during the dead time (address 3428). The reac-
tionyto evolving faults is set in address 3429: block-
ing in the case of an evolving fault either occurs AL-
WAYS (i.e. with each evolving fault) or NEVER at all, or
blocking occurs only after the fault is detected after
the discrimination time >TDISCR which has to be
set in address 3430. Blocking in these cases occurs
even when three-pole auto-reclosure is permitted!

Also, for the treatment of evolving faults and for the
discrimination time T—DISCR the stability of the net-
work is of the utmostimportance. In addition, the dy-
namic burden of the generators must be taken into
account in the case of faults close to a large power
station. For the discrimination time T—DISCR (ad-
dress 3430) it is only meaningful to chose a value
which is smaller than the dead time for single-pole
AR, RAR T—1POL (address 3426).

f 34220 RAR PROGR.

*THREE—POLE

S INGLE-POLE

SINGLE/THREES-POIL

Auto-reclose program for the first AR cycle (RAR)

THREE -POLE

— for each type of fault
three-pole auto-reclosure

SINGLE -POLE - single-pole AR;

SINGLE/
THREE—-POLe

for multi-phase faults no reclosure
takes place (AR blocked)

— for single-phase faults single-pole
AR; for multi-phase faults three-
pole AR
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A 34240 RAR T-ACT
*O s

A 34250 RAR T-3POL
*O s

A 34260 RAR T-1POL
*l s

A 34280 EV.F.RECOG
fleYy TRIP COMMAND
BY FAULT DETEC.
f 34290 EV.F.BLOGCK
flacways

NEVER

>T -DISCR

M| 34300 T D, SCcr.

Yllo.1 s

Action time for RAR (first AR-shot) (if trip signal is
given after this time, AR is blocked)

Smallest setting value:
Largest setting value:
and oo

0.01s
320.00 s

Dead time for first three-pole (RAR) cycle
Smallest setting value: 0.01s
Largest setting value: 320.00 s

Dead time for first AR cyclef(RAR), single-pole
Smallest setting value: 0.01s
Largest setting value: 320.00 s

Recognition of evolving faults (only with single-pole

AR)

BY TRIP COMMAND ¥ —faults during single-pole
dead time are recognized as
evolving faults only when the
relay trips

BY FAULTRDETECtion —each fault detection during

single-pole dead time is rec—
ognized as an evolving fault

Treatment of evolving faults (only with 1pole AR)

— each evolving fault results in final three-pole trip;
reclosure is blocked

— no blocking of reclosure in the case of evolving
faults; a change from single-pole AR to three-
pole AR occurs (when permitted)

— before expiry of T-DISCR, a change to three-
pole AR (when permitted) occurs,
after expiry of T—DISCR, reclosure is blocked

Discrimination time for evolving faults (only with
single-pole AR)
Smallest setting value:
Largest setting value:

0.01s
320.00 s

For DAR (furthier auto-reclose cycles), several pro-
grams are possible (address 3442). DAR can be ex-
cluded (DAR PROG = NO DAR). DAR can be per-
mitted also jf no RAR has been preceded (DAR
PROG = DAR WITHOUT RAR). DAR can be per-
mittedionly after an unsuccessful RAR (DAR PROG
= DAR'AFTER RAR). DAR is always three-pole.

Multiple auto-reclosure with longer three-pole dead
times are only permitted in networks in which no sta-
bility problems are to be expected (for example, due
to a high degree of meshing), or in radial networks,
or if synchro-check is used (refer to Section 6.3.6).
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The number of DARSs can be set differently for single-
phase faults (address 3443) and for multi-phase
faults (address 3444). Nevertheless, trip occurs al-
ways three-pole.

For DAR, a separate action time DAR T—ACT can be
set (address 3445).

Different dead times can be set for the first, second
and third trip—close cycle. The dead time for the first
cycle (address 3446) is only valid if the DAR cycle is
really the first cycle (i.e. RAR is suppressed). For the
second (address 3447) and third (address 3443)
cycle, a RAR counts only if it has occurred. Further
cycles are treated as the third cycle. The dead time
starts always with the disappearance of the trip sig-

nal.

20 D
A R

30 »

} 34440 DAR No .3 PH
I
A 34450 DAR T-aAcCi
*O s

4601 DAR 43 POL1

4 70 D

4 sl D

Auto-reclose program for DAR cygles
NO DAR

DAR WITHOUT RAR —-DAR wilhbe carried out also
whén‘ho RAR has preceded

—no delayed AR

DAR AFTER RAR —BARWill be carried out only
after,an unsuccessful RAR

cycle.

Number of permissible DAR cycles after single-phase
faults; the RAR isynot included in this number
Smallest setting, value: 0

Largest setting value: 9

Numberef permissible DAR cycles after multi-phase
faults; the RAR is not included in this number
Smallest setting value: 0

kargest setting value: 9

Action time for DAR (further AR-shots) (if trip signal is
given after this time, AR is blocked)

Smallest setting value:
Largest setting value:
and oo

0.01s
320.00 s

Dead time forthe first AR cycle if it is a DAR cycle

Smallest setting value: 0.01s
Largest setting value: 1800.00 s
Dead time for the second AR cycle
Smallest setting value: 0.01s
Largest setting value: 1800.00 s
Dead time for further AR cycles

Smallest setting value: 0.01s
Largest setting value: 1800.00 s
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6.3.6 Settings for synchronism and voltage check — address block 35

Synchronism an voltage check function is effective
only if configured as EXIST under address 7835 (re-
fer to Section 5.4.2).

Different interrogation conditions can be parameter-
ized for automatic reclosure on one hand and for
manual closure on the other hand.

The general limit values for closure are set under ad-
dresses 3501 to 3507. Additionally, addresses 3508
to 3519 are relevant for automatic reclosure, ad-
dresses 3521 to 3529 are relevant for manual clo-
sure.

The complete synchronism and voltage check func-
tion is switched OFF or ON under address 3501.

/_v\ Warning

If synchronism check function is switched
off (address 3501) each manual or automat-
ic closure is carried out without synchro-
nism check!

The voltage below which the line or bus-bar is ref
garded safely as dead, is set under address 3502

U< (for dead line or dead bus check). Setting is'in
volts secondary; dependent of the conneglionefihe
voltages (phase—phase or phase—garth)) the
phase—phase or phase—earth voltage is'decisive.

The voltage above which the line or bus-bar is re-
garded safely as live, is set under address 3503 U>
(for live line or live bus check). Itimust be set below
the minimum operating voltage'under normal condi-
tions. Setting is in volts secondary; dependent of the
connection of the voltages (phase—phase or
phase—earth), the phaseé—phase or phase—earth
voltage is decisive.

The permissiblé magnitude difference AU between
the voltages isiset under address 3505 DELTA U<.
Setting is inWiolis ‘secondary; dependent of the con-
nection ofi.the veltages (phase-phase or phase—
earth);, the phase —phase or phase —earth voltage is
decisive.

iThe ‘permissible frequency difference Af between
thewoltages is set under address 3506 DELTA f<.

The permissible phase angle difference Ap between
the voltages is set under address 3507 DELTA PHI<.

1 35000 CHECK
dlsyncErRONISM
f 35010 sYNO-CHECK
tllo ~
OFF
M| 35 0%l U <
tlls v
A 5030 U>
2E v

Beginning of the block “Synchronism and voltage
check”

Synchronism and voltage check function (complete) is
ON switched on

Off switched off

Voltage magnitude below which the line or bus-bar
can be regarded as dead (phase—phase or phase—
earth) in vV

Smallest setting value:
Largest setting value:

1V
60V

Voltage magnitude above which the line or bus-bar
can be regarded as live (phase—phase or phase—
earth) in V

Smallest setting value:
Largest setting value:

20V
125V
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} 35050 DELTA UK
tlls v

} 35060l DELTA f<
fllo.10 H=

} 35070 DELTA PHTIK
fljzo =

Limit value AU for the permissible voltage difference in
magnitude (phase—phase or phase—earth) in V
Smallest setting value: 1V

Largest setting value: 50V

Limit value Af for the permissible frequency difference
in Hz

Smallest setting value:
Largest setting value:

0.03 Hz
1.00 Hz

Limit value Ag for the permissible{phase‘angle differ-
ence in °

Smallest setting value:
Largest setting value:

10
60 °

The synchronism and voltage check function in
7VK512 can also give closing command in asynch-
ronous networks. In this case, closing command is
given such that — under consideration of the circuit
breaker closing time (address 1133) — the voltage
phasors of the line and bus-bar voltages agree in
phase at the instant when the breaker poles touch
each other.

For automatic reclosure, address 3508
DEL.f<SYNC defines the limit within which the fres

quency difference /must lie when the networks are
regarded assynchrenous. Above this frequency dif-
ference, asynehrepous closing is carried out under
considerationgof, the phase angle difference, fre-
queneysdifference and the circuit breaker closing
time. Below this frequency difference, the synchro-
cheCkyconditions as set under addresses 3505,
3506, and 3507 are only relevant. The setting value
of address 3508 must lie below that of address 3506.
If setfto co, asynchronous switching is suppressed
for automatic reclosure.

35080 DEL
H z

. £f<SYNGCGC
[e)e]

Limit value Af< for synchronous auto-reclosure
Smallest setting value: 0.03 Hz

Largest setting value: 0.10 Hz

and oo (no asynchronous auto-reclosure)

The further release conditions formautematic reclos-
ing are set under addresses 3515 10{8519:

3515 SYNCHR synchro-checksthe conditions for
synchronism AU, Af, and Ag are
checked“before reclosure;

3516 U1>U2< dead-buys check: the feeder (U1)

mustbe live (U>, refer address

3503), the bus-bar (U2) must be

dead (U<, referto address 3502);

3517 Utxl2> dead-line check: the feeder (U1)

must be dead (U<, refer address

3502), the bus-bar (U2) must be

live (U>, refer to address 3503);

3518 U1<U2< dead-line and dead-bus check:
the feeder (U1) and the bus-bar
(U2) must both be dead (U<, refer
to address 3502);

3519 OVERRIDE automatic reclosure is released
without any check;

The five possible release conditions are indepen-
dent from each other and can be combined.
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f 35150 SsYNCHR
*YES

N O

f 35160 U0U1>U02c<
¥~ o

YE S

f 35170 ul1<uU2>
T~ o

YES

f 35180 U1l<uU2c<
tl[~ o

YE S

f 35190 OVERRIDE
¥~ o

YE S

Synchro-check before automatic reclosure
YES

NO

Dead-bus check before automatic reclosure

NO
YES

Dead-line check before autématie,reclosure

NO
YES

Dead-line and dead:bus check before automatic reclos-
ure

NO
YES

Override of any check before automatic reclosure
NO

YES

The further release conditions for manual clesing
are set under addresses 3521 to 3529*Thesynchro-
check function for manual closigpg can bejindividual-
ly switched off or on under address®38521. When
SYN.MAN.CL is switched OFF,«0 cheeks are carried
out for manual closing.

A separate frequency difference limit can be set for
asynchronous switching, after manual close com-
mand. Address 3522 M/C =Df<SYN defines the limit
within which the frequeney difference must lie when
the networks areygregarded as synchronous. Above
this frequeneydifferénce, asynchronous closing is
carried out under gonsideration of the phase angle
difference, frequency difference and the circuit
breaker closing time. Below this frequency differ-
ence, the synchro-check conditions as set under ad-
dresses 3505, 3506, and 3507 are only relevant. The
settingwalue of address 3522 must lie below that of
address 35086. If set to co, asynchronous switching is
suppressed for manual closure.

The further release conditions for manual closing
are set under addresses 3525 to 3529:

3525 M/C—-SYNCHR synchro-check: the condi-
tions for synchronism AU, Af,
and Ag are checked before
reclosure;

dead-bus check: the feeder
(U1) must be live (U>, referto
address 3503), the bus-bar
(U2) must be dead (U<, refer
to address 3502);

dead-line check: the feeder
(U1) must be dead (U<, refer
address 3502), the bus-bar
(U2) must be live (U>, referto
address 3503);

dead-line and dead-bus
check: the feeder (U1) and
the bus-bar (U2) must both
be dead (U<, refer to ad-
dress 3502);

manual closing is released
without any check;

3526 M/C-U1>U2<

3527 M/C-U1<U2>

3528 M/C-U1<U2<

3529 M/C O/RIDE

The five possible release conditions are indepen-
dent from each other and can be combined.
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Synchronism and voltage check before manual close
f 35210 sYN.MAN.CL command is

* ON ON switched on
OFF OFF switched off c)o

L 4

Limit value Af< for synchronous manual closure
{ 35220 M/ C-Df<SYN Smallest setting value: 0.03 Hz
V[ == Largest setting value: 0.10 Hz
and oo (no asynchronous manual switc

* Synchro-check before manual clo \
P Es YES m
N O NO QQ

* Dead-bus check bef

| closure
5260 M/ Cc-U1>U2¢<
v o NO
YES YES \

Dead-lin&ck before manual closure
A 35270 M/ c-Uu1l<vUu2-> @

\ad-line and dead-bus check before manual closure
Ml 35280 M/c-u1l<u2

v o NO

YES & YES

Override of any check before manual closure

f 35290 M/ Cc-©0/RIDE
v o NO

YES
Finally, address 3530 determines the time period, well as for manual closure. When the conditions are
beginning from the measuring request, within which not fulfilled within this time, closing is blocked. Only
the check conditiolls as parameterized must be ful- after a renewed measuring request the time starts
filled. This time is valid for automatic reclosure as again and a new check is carried out.

Supervision time period within which the check condi-
5300 T sYN.SUPV tions must be fulfilled
.00 s Smallest setting value: 0.01s
Largest setting value: 320.00 s
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6.4 Annunciations

6.4.1 Introduction

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

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

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

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

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

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

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

Most of these annunciations can be relativelyfreely
allocated to the LEDs and binary outputs/(see Sec-
tion 5.5). Also, within specific limitations,group and
multiple indications can be formed.

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

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

— Direct selegtionWwith'address code, using key DA,
address 46 0 0 and execute with key E,

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

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

The annunciations are'arrangéd as follows:

Block 51 Operatignal ‘@mnunciations; these are
messages which can appear during the
operationtef the relay: information about
conditien of relay functions, measure-
mentidata etc.

Block 52 Event annunciations for the last fault; pick-
up, trip, reclosure, expired times, or simi-
lar. As defined, a network fault begins with
pick-up of any fault detection of the feeder
protection. If auto-reclose is carried out,
the network fault ends after expiry of the
last reclaim time; thus an AR-shot (or all
shots) occupy only one fault data store.
Within a network fault, several fault events
can occur, from pick-up of any protection
until drop-off.

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 first AR (RAR), second
or further AR (DAR).

Block 57 Indication of operational measured val-
ues (voltages, frequency).

Tlfso0oo0om
JlanNNuNcIATIONS

Commencement of “annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
ENo is given in Appendix C. It is also indicated to which device each annunciation can be routed.
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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
F1lt” together with the sequence number of the
fault. Detailed information about the history of the
faultis contained in blocks “Fault annunciations”; re-
fer to Section 6.4.3.

The input of the codeword is not required.

After selection of the address 5100 (by direct selec-
tion with DA 5100 E and/or paging with {} ot
and further scrolling 1 or |) the operational annunci-
ations appear. The boxes below show all available
operational annunciations. In each specific case, of
course, only the associated annunciations appearin
the display.

Next to the boxes below, the abBbreviated forms are
explained. It is indicated whethertan“€vent is an-
nounced on occurrence (C = #Coming”) or a status
is announced “Coming” and €Going” (C/G).

The first listed messagenis, as‘example, assigned
with date and time inthe firsifline; the second line
shows an event with,the character C to indicate that
this condition occurredhat the displayed time.

51000 OPERATIONAL
ANNUNCIATIONS

21.02
LED

.94

reset

Beginning of theyblock “Operational
annunciations™

Date and time of the event or status
change

st lineg

2nd line: Annunciation text, in the example Coming

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

last re-start of the processor system.

Direct response from binary inputs:

>Manual C 1l gs e
>U1 vV T m, cib
> U 2 v{T m cpb
> CB Aux L1
> C B A u'x L 2
>CTB8B A uXx L 3
>..C\ B Aux 3 pcC
>C B Aux l1pcC

Manual close signal from discrepancy switch (C/G)

Voltage transformer secondary m.c.b. (feeder v.t.s)
tripped (C/G)

Voltage transformer secondary m.c.b. (bus-bar v.t.s)
tripped (C/QG)

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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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)

Initiation of synchronism and voltage check function
via binary input (C/G)

Synchronism and voltage checkyfungtion blocked via
binary input (C/G)

Synchronism check function programmed via binary
input to check synchronism (C/G)

Synchronism check fugctionprogrammed via binary
input to check live line and.dead bus (C/G)

Synchronism chegk funétion programmed via binary
input to check deadiine and live bus (C/G)

Synchronism ¢heckifunction programmed via binary
input to check'dead line and dead bus (C/G)

Synchronism check function programmed via binary
inputtoreverride check (C/G)

Starting sigpal from feeder protection for AR (C/G)
Trip'signal pole L1 from feeder protection for AR (C/G)
Trip/signal pole L2 from feeder protection for AR (C/G)

Trip signal pole L3 from feeder protection for AR (C/G)

Trip signal single-pole from feeder protection for AR
(C/G)
Trip signal three-pole from feeder protection for AR
(C/G)

RAR blocked via binary input (C/G)
RAR blocked via binary input (C/G)
Single-pole RAR blocked via binary input (C/G)
Three-pole RAR blocked via binary input (C/G)

DAR blocked via binary input (C/G)

Control signal via binary input: DAR permitted only
after unsuccessful RAR (C/G)

All close commands blocked via binary input (C/G)

Auto-reclose function blocked via binary input (C/G)

Circuit breaker ready information via binary input (C/
G)
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General operational annunciations of the device:

R -start

S st.F1lt

L D rese

F t R ec of £
P ranm R u ning
M nual c o s e
P ram. S t A
P ram. S t B
P ram. S t C
P ram. S t D

Annunciations of monitoring functions:

Failure 8 Vv |
F ilure 5V
F ilure v
F ilure v

Re-start annunciation of the processor system (C) O

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

Stored LED indications reset (C)

Fault recording switched off (C/G)

4
<
Parameters are being set (C/G) \
Manual close command registeted ulse) (C)
Parameter set A is active Q
Parameter set B is acti )
Parameter set mG)
Parameter s ive (C/G)
\
N\
o

lure in internal supply voltage 18 V (C/G)

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

Failure in offset voltage 0 V (C/G)

Failure on input/output module RKA (C/G)

Annunciations lost (buffer overflow) (C)
Buffer for fault annunciations overflow (C)
Operational annunciations invalid (C)
Fault annunciations invalid (C)

Buffer for operation statistics invalid (C/G)

Buffer for stored LEDs invalid (C/G)
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Chs.Error Check-sum error detected (C/G)

Chs.S1 Error Check-sum error detected for parameter set A:
no operation possible with this set (C/G)

Chs.S2 Error Check-sum error detected for parameter SetB:
no operation possible with this set (C/G)

Chs.S3 Error Check-sum error detected for parameter set C:
no operation possible with this set (C/G)

Chs.S4 Error Check-sum error detected for parameter set D:
no operation possible with this, sets(C/G)

Operational annunciations of the auto-reclose function:

AR off Auto-reclose function is‘switched off (C/G)

AR inoperatidv Auto-reclose function inoperative, i.e, cannot be initi-
ated (C/G)

CB not ready Circuit breaker fiet ready for trip—close—cycle (C/G)

AR T-CB Exp. Circuit,breaker supervision time expired (C)

AR Block.Dyn. AR istinternally dynamically blocked (C/G)

l1p Trip Pernm AR permits single-pole trip of the main protection
relay (C/G)

R A R 7 on e Rel. AR releases RAR zone of the main protection relay
(C/G)

D A R 7 on e Rel. g}gleases DAR zone of the main protection relay

Operational annunciationsof‘the synchronism and voltage check function:

Sync. oflt Synchronism and voltage check function is switched

off (C/G)
Sync., rfifining (Sé/)nchronism and voltage check function is running
Synd .o Maulty gy)/nchronism and voltage check function is faulty (C/
SyncWd sup Ezxp Time supervision of synchro-check function has

elapsed: no more close release possible (C)

Synchro-check function switched to program “Over-
ride”, i.e. close release without any check (C/G)

SYync. Ul>U2c< Synchro-check condition “Live line — dead bus” is
fuffilled (C/G)
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Further messages:

Table

Synchro-check condition “Dead line — live bus” is
fulfilled (C/G)

Synchro-check condition “Dead line — dead bus” is O

fulfilled (C/G)
Synchro-check condition “Synchronism” is fquiIIedO
(C/G)

Synchronism and voltage check function is blocked
(C/G)

4
Conditions fulfilled: Release to close (C)
Close command of synchronism an lta heck
function (C)

Synchro-check AU exceeded ( m
G)

Synchro-check Af exceeded

Synchro-check Ag exceéded (C/G)

If more m& ave been received the last valid
messag Table overflow.

If no ry places are used the last message is

86

C53000—-G1176—-C93



7VK512 V1

Operating instructions

6.4.3 Fault annunciations — address blocks 52 to 54

The annunciations which occurred during the last
three network faults can be read off on the front pan-
el or via the operating interface. The indications are
recorded in the sequence from the youngest to the
oldest under addresses 5200, 5300 and 5400. When
a further fault occurs, the data relating to the oldest
are erased. Each fault data buffer can contain up to
80 annunciations.

Input of the codeword is not required.

To call up the last fault data, one goes to address
5200 either by direct address DA 5200 E or by
paging with the keys { or | . Withthe keys 1 or | one
can page the individual annunciations forwards or
backwards. Each annunciation is assigned with a
sequence item number.

For these purposes, the term “system fault” /means
the period from short circuit inception up'to final
clearance. If auto-reclose occurs, then the™“system
fault” is finished on expiry of the last reclaim orlock-
outtime, that s, after successful or unsuccessful AR.
Thus the total fault clearance procedure inclusive
AR-cycles occupies only one fault amnunciation
store. Within one system faultmseveral fault events
can have occurred, i.e. from pick-up of any feeder
protection until drop-off of the last’pick-up.

In the following clarification, alfthe available fault an-
nunciations are indiCatedaln the case of a specific
fault, of course, only thetassociated annunciations
appear in the display-*Atfirst, an example is given for
a system fault; and‘explained.

s 2000 Last

@FAULT

}001l16 03 .94

*System Flt 10

f002l16 48:33.45%

*Fault C

MoosBo ns

*A 1 in gpHeoeg:C

bllo o amavg s

*RAR T — Typ run C

foosll 8 m s

*A ¢l os e Cmd C

f006l1 291 ms

*A successful:C
etc.

Beginning ‘of the block “Fault annunciations of the last
systefmfault®

under item 1, the date of the system fault is indicated
(pravided the real time clock is available), in the second
line the consecutive number of the system fault

under item 2, the time of the beginning of the fault is giv-
en (provided the real time clock is available); time reso-
lutionis 1 ms

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

Syst. F1t
Fault
Dev. Drop-o0of f

Annunciation of the auto-reclose function:

A R P in prog
AR p in prog
A R lock .D n
lp rip P e m
R AR Z on e R 1
R AR T -Act un
R AR T -1p r n
R AR T -3p r n
DAR Z on e R 1
D AR T -Act. un
DAR T-3pl u
DAR T-3p2

DAR T-3p3

A R - R @un
A R - X .
Ev 1t e c g
A R uc’cess ul
D it Trip

System fault with consecutive number

C)O

Beginning of fault

Drop-off of the device, general

Single-pole auto-reclosure is jiniti
Three-pole auto-reclosurg!is initiated

AR is internally dyna ocked

AR permits sing| of the main protection

relay
AR releask one of the main protection relay
Action & RAR cycle is running

@ dead time for RAR cycle is running

\ree-pole dead time for RAR cycle is running
releases DAR zone of the main protection relay

Action time for DAR cycle is running
First three-pole dead time for DAR cycle is running

Second three-pole dead time for DAR cycle is running

Third or further three-pole dead time for DAR cycle is
running

Reclaim time for AR is running

Circuit breaker supervision time expired
Evolving fault is recognized
Auto-reclosure has been successful

Definitive (final) trip command
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CB Alarm Supp Suppression of circuit breaker operation alarm
Sync.Meas.St. Start-to-mea_lsure signal to synchronism and voI
check function

AR Close Cmd. Auto-reclosure command O
L 2
Annunciations of the manual close function: \%

Manual Close Manual close command

Annunciations of the synchronism and voltage check function:

Sync. running Synchron %age check function is running
Sync. faulty Sync nd voltage check function is faulty
i &wision of synchro-check function has

Sync.Tsup EZXPp Ti I
elapsed: no more close release possible
. yhchro-check function switched to program “Over-
Symc.Override .e. close release without any check
Sync. Ul>U2c< Synchro-check condition “Live line — dead bus” is
fulfilled
Sync. Ul<U2> Synchro-check condition “Dead line — live bus” is
fulfilled
Sync. Ul<U2c< Synchro-check condition “Dead line — dead bus” is
c) fulfilled
L 4
Sync. Sync Synchro-check condition “Synchronism” is fulfilled

Synchronism and voltage check function is blocked

Conditions fulfilled: Release to close

Synchro-check AU exceeded

Synchro-check Af exceeded

Synchro-check Ag exceeded

yn€.closecCnd Close command of synchronism and voltage check
function
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Further messages:

Table empty means that no fault event has been recorded

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

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

ation in the actualized order ¢

End of table | If not all memory places are used the la ageis
End of table.
The data of the second to last system fault can be found under address 5300. T Q annunciations are

the same as for the last fault.

lls3000 2nd To TasT Beginning of the blogk “Fault annunciations of
@ the second to | ult”

N

The data of the third to last system fault can be found er g @ €ss 5400. The available annunciations are the
same as for the last fault.

etc.

ﬁ 54000 3rd TO ©LAS T\ nning of the block “Fault annunciations of

@ FAULT third to last system fault

etc. P

S
&

%

90 C53000—-G1176—-C93



7VK512 V1

Operating instructions

6.4.4 Circuit breaker operation statistics — address block 56

The number of auto-reclose attempts is counted,
separately for single-pole RAR, three-pole RAR (first
shot) and three-pole DAR (further shots). Counter
status are secured against auxiliary voltage failure
and can be read off under address 5600. The ad-
dress can be reached by direct addressing DA
56 0 0 E or by paging with the keys { or || until ad-

dress 5600 is reached. The counters can b @ °

up using the key 1 for forwards paging 00 ck-

wards paging.
Entry of the codeword is not required for read-off of
counter states. S

56000 cB OPERAT.
STATISTICS

56 010 RAR
14

lpole

Page on with key 1 to get further counter states:

|
3
o

The maximum values of t ters'are:
— RAR 1pole, RAR 3pole, 3pole

56020 RAR 3pole

56 030 DAR

5
% AR cycle (RAR)

Beginning of the block “Cir¢ui
statistics”

er operation

Number of au %tempts after single-
pole trip, .

of auto-reclose attempts after three-pole

Number of auto-reclose attempts after three-pole

trip, further AR cycles (DAR)

9 digits

The counters c@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 1 or |.
Entry of the codeword is not necessary. The values
will be updated in approximately 5 seconds inter-

The data are displayed in primary and secondary
values. To ensure correct primary values, the rated
data must be entered to the device under address
block 11 as described 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 ofsthe relay are

vals.
indicated with *xxx.

ﬁ 57000 OPERATIONRA AL Beginning of the block “Operational measured

VI ”»
@MEASURED VALUES alues

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

Page on with the 1 key to'tead off the next address

* 57010 u 8. VALUE with the next measured value, or page back with |.

*Ul =104 .3 \Y

=
b

One addresshis,available for each measured value.
The values cambe reached also by direct addressing

* 57020 MEAS.VALUFE using key DA followed by the address number and
+ U 2 — 104 s v execute with E:
The pfimary values (addresses 5703 and 5704) are
related to the primary rated values as parameterized
f 57030 MEA VALUE under addresses 1103 (for Uy) (refer to Section

6.3.3).

IhevVoltages and voltage difference are phase—
phase or phase—earth, dependent of the connected
voltage.

40 MEAS.VALUE

i
(6}
o

f5705lMEA I\ E
{ =4 9 9N, H
* 0O6g MEAS JVWALUE
' =999 H
bls 7 0 70 M mass ALUE
{ _u =0.00 V

o

Wda_pni 0.0
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6.5

Operational control facilities

During operation of the protection relay it may be de-
sired tointervene in functions or annunciations man-
ually or from system criteria. 7VK512 comprises faci-
lities, e.g. to re-adjust the real time clock, to erase
stored informations and event counters, to switch on
or off partial functions under specific conditions, or
to change over preselected sets of function parame-
ters.

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

In order to control functions via binary inptts itlis
necessary that the binary inputs have been mar-
shalled to the corresponding switching funetions
during installation of the device and thatjthey have
been connected (refer to Section 5.5.2 Marshalling
of the binary inputs).

The control facilities begin withraddress block 8000.
This address is reached

— by block paging withsthe keys { forwards or |
backwards up to address 8000, or

— by direct selection with,address code, using key
DA, address_8 00,0/'and execute with key E.

ﬁ 80000 DEVICE
@' CONTROL

6.5.1

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 OhE onrby
paging with § and |. Input of the codeword\is re-
quired to change the data.

Beginning of the bleck™“Device control”

Adjusting and synchronizing the realtime clock — address block 81

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

Te 1000 sETTI MG
Jlrear TimMeE drYck
Af2 1 949 4

2 %

bls 1 of2MpD AT E

'

b[81030 TIME

7

Mls 1040 D1 FFP. TIME
'

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

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

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 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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6.5.2 Erasing stored annunciations and counters — address block 82

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

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

ﬁ g 2001l
@RESET

Beginning of block “Reset”

*BZOllRESET
*LED ?

M{s 2020 RESET
fHlcounTERS °
M{s204mB RESET
*OPERAT NUNC
s 20s5B RESET
*FAULT UNCW%, ®»

Request whether the EED memories should be reset

Request/whether the CB operation counters should
beyset {0 zero

Request whether the operational annunciation buffer
store should be erased

Request whether the fault annunciation buffer store
should be erased

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

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

During operation of the device it may be desired to
control the relay manually or from system criteria,
temporarily to switch off partial functions of the relay
or to switch them on only under specific conditions.
Examples may be the switching on or off of the auto-
reclose system when a transfer bus is being used,
dependent upon whether a transformer or line
branch is switched to the transfer.

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 necessarymihe
control functions are found at the beginning of the
parameter block of each protection or supplementa-
ry function. The switch condition shown inythedis-
play can be changed over using the “Ne—key N.
The opposite switch condition then appearsyin the
display. Each change of condition must be con-
firmed with the E—key. The change-ovefyis first re-
corded in the relay when codewerdieperation has
been terminated. This is done, by the,key combina-
tion F E, i.e. depressing the,function key F followed
by the entry key E. The displayshows the question
“SAVE NEW SETTINGS?”.4 Confirm with the
“Yes” —key J/Y that the new settings shall become
valid now. The switchied:conditions are then perma-
nently stored ilg\EEPROMs and protected against
auxiliary voltage failure; the display confirms “NEW
SETTINGSSAVED”. Ifyou press the “No”—key N in-
stead, codeweord opération will be aborted, i.e. all al-
terations which%have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

A function is switched ON when the on—command
hasybeen given by both the binary input AND also
frofmthe 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 itiis 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 @éendition’is possible from
the operator panel or thesgperating interface.

At the operator panehanditheoperating interface the
factory setting is equallythat all partial functions are
switched on, so thagswitching via binary inputs is
possible.

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

—¥(funetion) of £” Comes at the instant of
switeh-off,

= “(function) of£” 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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o1 FaAuLT REC.

o1l AR FUNCT

Binary input
confirmation

Fault recording function
49 >Flt.Rec. on

50 >Flt.Rec. off

Auto-reclose function
57 >AR on

58 >AR off

Completion indication

(‘comes’ and 'goes’) c

L 4

108 1t® off
>

80 AR off

O

f 35010 SYNC-CHECK Synchronism and e check function
+ ON 51 >a§i:!.tk on
OFF 52 >§1 k off 840 Sync. off
ing
nchronism check function is switched off
each manual or automatic closure is carried out
\ without synchronism check!
L 4 \< ’
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.

Thefirst parameter set is identified as set A, the other
sets are B, C and D. Each of these sets has been set
during parameterizing (Section 6.3.1.2) provided
the switch-over facility is used.

6.5.4.1 Read-out of settings of a parameter

set

In order to look up the settings of a parameter setin
the display it is sufficient to go to any address of the
function parameters (i.e. addresses above 1000 and
below 4000), either by direct addressing using key
DA, entering the four-figure address code and termi-
nating with enter key E, or by paging through the dis-
play with {} or ||. You can switch over to look up a dif=
ferent parameter set, e.g.

— Press key combination F 2, i.e. first the fungtion
key F and then the number key 2. All displayed
parameters now refer to parameter sét Bx

The parameter set is indicated in the'display by a
leading character (A to D) befare the address num-
ber indicating the parameter set identification.

The corresponding procedure is used for the other
parameter sets:

e Key combination F 1:
access to parameter set A

® Key combination F 2:
accesS to parameter set B

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

e Key combination ‘F4:
aecess to parameter set D

The relay operatesalways with the active parameter
set even duringwread-out of the parameters of any
desired parameter set. The change-over procedure
descfibed herelis, therefore, only valid for read-out
of parameters’in the display.

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

For change over to a different parameter set, i.e. if
a different set shall be activated, the address block
85 is to be used. For this, codeword entry is re-
quired.

The block for processing parameter sets is reached
by pressing the direct address key DA followed by
the address 8 5 0 0 and enter key E or by paging
through the display with { or ||. The heading of the
block will appear:

'ﬁ 85000 PARIAMETER
4} CHANGE #"O)V'E R

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

Itis possibjeto séroll through the individual address-
es using the¥tfkey or to scroll backwards with |.

Address 8501 shows the actually active parameter
set with which the relay operates.

Ingorder to switch-over to a different parameter set
scroll™en with 1 to address 8503. Using the
“No*=key N you can change to any desired param-
eter set; alternatively, you can decide that the pa-
rameter sets are to be switched over from binary in-
puts. If the desired set or possibility appears in the
display, press the enter key E.

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

sl AcTIVATION

i
(6}
o

SET A
SET B
SET Cc
SET D

SET BY BIN.INPUT

Address 8501 shows the actually active parameter set

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

If you select SET BY BIN.INPUT, 4henithé parameter
set can be changed over via binarylinputs (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 PCia
the operating interface), ACTIVATION must,be
switched to SET BY BIN.INPUT (refer to Section
6.5.4.2).

— 2 logical binary inputs are available fer centrol of
the 4 parameter sets. These bindry inputs are
designated “Param.Selec.ly and “Param.
Selec.2”.

— The logical binary inputs must,be‘allocated to 2
physical input modules (fefer to Section 5.5.2) in
order to allow contrel, Andnput is treated as not
energized when jt'is notlassigned to any physical
input.

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

The activeiparameter sets are assigned to the logical
binarysnputs as shown in Table 6.2.

A simplified connection example is shown in Figure
612, Of 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 SetB
no yes Set C
yes yes SetD

no
yes

input not energized
input energized

Table 6.2  Parameter selection via binary input

Selector switch for
T param. set

-—

y

O Ofm >

D_L_

|

| Binary input:

} ParamSelec.1
|

|

L+

'_A
L+ ——~ 'i, D_ L

Binary input:
ParamSelec.2

Figure 6.2 Connection scheme for parameter
change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

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

/_I\ Warning

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

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

Particular attention must be drawn to the
following:

p The earthing screw of the device
must be connected solidly to the
protective earth conductor before
any other connection is made

p Hazardous voltages can be present
on all circuits and componénts €con-
nected to the supply voltage orte the
measuring and test quantities.

p Hazardous voltages can ‘be present
in the device even after diseéennec-
tion of the supply valtagel(storage
capacitors!).

p The limit values‘given in the Techni-
cal data (Section 3.9),must not be ex-
ceeded at allpnoteven during testing
and commissioning.

When testing the ,unitwith @ secondary injection test
set, it must bghensuredthat no other measured val-

ues are connected and that the closing leads’to the
circuit breaker closing coils have been interrupted.

It is recommended that the actual settings for the
relay be used for the testing procedure. If these val-
ues are not (yet) availablejiestthe relay with the fac-
tory settings. In the followingdescription of the test
sequence the preset séttings are assumed unless
otherwise noted.

For the functional test a single-phase voltage source
sufficient.

NOTE! Thesaecuraey which can be achieved during
testing depgnds’ on the accuracy of the testing
equipment. khe accuracy values specified in the
Technical data can only be reproduced under the
referénee)conditions set down in IEC 60255 resp.
VDE“Q435/part 303 and with the use of precision
measwuring instruments. The tests are therefore to be
looked upon purely as functional tests.

During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the out-
put relays for remote signalling. If the relay is con-
nected to a central memory device via the serial in-
terface, correct communication between the relay
and the master station must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front plate
and via the remote reset relay (see connection dia-
grams, Appendix A). Ifthe reset functions have been
tested, resetting the stored indications is no 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 auto-reclose func-
tion

The AR function can be programmed to single-pole,
three-pole or single/three-pole AR (address 3422),
provided it is configured as INTERNAL AR = EXIST
(Address 7834, refer to Section 5.4.2) and switched
to AR FUNCT = ON (Address 3401).

If the feeder protection provides an AR-stage, the
proper control of this stage should be checked.

The binary input “circuit breaker ready” must be sim-
ulated unless an open circuit contact has been pro-
grammed for this purpose (FNo 92 “CB ready’, re-
fer also to Section 5.5.2).

Depending of the selected AR program (address
3422 RAR PROG), a single-phase and/or two-phase
short circuit should be simulated within the instanta-
neous stage of the feeder protection and within the
AR-stage — if available — but beyond the instanta-
neous stage, each time once with successful and
once with unsuccessful AR. Check the proper reac-
tion of the relay according to the set AR program.

Note that each new test can begin only after the re-
claim time or lock-out time for the previous test has
expired; otherwise an auto-reclosure cannot resul:
LED “AR not ready” (FNo 803, LED 1, as dgliv-
ered) must not be illuminated.

If the circuit breaker is not ready a reclose attermpt
must not result. However, a normal AR cyele must
occur when the signal “circuit breaker ready”irst
disappears after the inception of the fadit.

If multi-shot auto-reclosure is usedytestithe function
sequence in accordance to the set"BAR program
and the number of desired shots.

6.6.3 Testing the synchronism and
voltage check function

The synchronism and voltage check functiong€an
— iffitted — operate with the integrated auto-re€lose
function or with an external auto-reclosure device.
Additionally, synchronism or dead-line check can be
performed before manual closing of the eircuit
breaker. A Pre-requisite is, that it isseonfigured as
SYNCH.CHECK = EXIST (Address 7835, refer to
Section 5.4.2) and switched to SYN.CHECK = ON
(Address 3501).

The start-to-measure signaliean begiven to the relay
viathe binary input “>Sync. Start” (FNo 30). The
device checks for closgpermission according to the
check program whigh is“set under the addresses
3515 to 3519. If the check result is positive, close
command is released (Annunciation “Sync.Re-
lease”, FN©850)t

The pregrams available are:

SYNCHR =YES If measured voltages are in
phase, close command is re-
leased, if in counter-phase nore-
lease occurs.

U1>U2< = YES Ifthe feeder voltage (U1) is pres-
ent but the bus-bar voltage (U2)
switched off, close command is
released.

Ui<U2> = YES If the bus-bar voltage (U2) is
present but the feeder voltage
(U1) switched off, close com-
mand is released.

Ui<U2< = YES If the bus-bar voltage (U2) and
the feeder voltage (U1) are both
switched off, close command is
released.

OVERRIDE = YES Close command is released in-
dependent on whether voltages
are present or not, nor what is
the phase relationship.
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6.7 Commissioning using primary tests

All secondary testing sets and equipment must be
removed. Reconnect current and voltage transform-
ers. For testing with primary values the line must be
energized.

/_v\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, earthing, etc.)

6.7.1 Measured voltage checks

Connections to the voltage transformers are
checked with primary values. Open the line isolator
and close the circuit breaker as to Figure 6.8. Thus,
both voltage transformer sets receive the samegolt-
age. Close the voltage transformer segondary
m.c.b.s of bus-bar and feeder voltage.

The voltages can be read off on thesdisplay'in the
front or via the operating interface(in bloek 57 and
compared with the actual measuredwvalues. The
secondary voltages (addresses 5701 and 5702)
must be equal. The values forAUaddress 5707), Af
(address 5708) and A (address/6709) must be al-
most zero. A deviation ofthe last indicated digit can
be tolerated.

If higher deviations ar€ recognized or even a large
phase angle s indicated, check at first the setting of
address 1182 and correct if necessary. Furthermore,
an error can'be pregsent in the secondary wiring of
the voltage transformer circuits. Check and correct
the connections. Repeat measurement.

Read), out the primary voltage values (addresses
5703 and 5704) and compare with the actual values.
JThese values are relevant only for operational mea-
surement. If deviations occur, addresses 1103 and
1404 should be checked (refer to Section 6.3.3).

6.7.2 Checking the voltage polarity

for synchronism check

This check should verify the correct polarity of the
voltage transformer connections for the synchro-
nism and voltage check function. The protective
m.c.b.s of both voltage transformer secondary cir-
cuits must be closed.

Open the circuit breaker.

At first, set the synchroseheck function to the over-
ride program, i.e. address 3519 OVERRIDE = YES.
Start synchroniismieheck by energizing the binary
start-to-measure, input (FNo 94 “>Sync. Start”.
The synchfo-eheck function must issue the release
command’ (@annunciation “Sync.Release”, FNo
850).{ net, ‘eheck all relevant parameters: address
7835 (Section 5.4.2) and address 3501 (Section
6.3:6).

Nextygopen the line isolator and close the circuit

breaker as to Figure 6.3. Thus, both voltage trans-
former sets receive the same voltage.

|4

u2

\
o—©U1
\
\

Line

Figure 6.3 Measured voltages for synchronism
check

Set the synchronism and voltage check function to
the synchro-check program, i.e. address 3515 SYN-
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CHR = YES and 3519 OVERRIDE = NO. Start syn-
chronism check by energizing the binary start-to-
measure input (FNo 94 “>Sync. Start”. The syn-
chro-check function must issue the release com-
mand (annunciation “Sync.Release”, FNo 850). If
not, check again the connections. If measurementis
carried out over a transformer, check address 1132,
too; this parameter matches the connection group
of the transformer. If the parameters are correct,
check and correct the polarity of the voltage trans-
former connections.

Set the synchronism check function to the dead-bus
check program, i.e. address 3516 U1>U2< = YES
and 3515 SYNCHR = NO. Switch voltage transform-
er m.c.b. of the bus-bar voltage to tripped position.
Start by energizing the binary start-to-measure input
(FNo 94 “>sync. start”). No release command
occurs. Close voltage transformer m.c.b. of the bus-
bar voltage.

Open circuit breaker. Set the synchronism check
function to the dead-line check program, i.e. ad-
dress 3517 U1<U2> = YES and 3516 U1>U2< =
NO. Start by energizing the binary start-to-measure
input (FNo 94 “>Sync. Start”. The synchro-
check function must issue the release command
(annunciation “sync.Release”, FNo 850). If not,
check again carefully all connections and parame-
ters relating to the synchronism and voltage check
function according to Section 6.3.3.

Switch voltage transformer m.c.b. of the feeder volt-
age to tripped position. Start by energizing the
binary start-to-measure input (FNo 94 “>Sync.
start”. No release command occurs. Close volt-
age transformer m.c.b. of the feeder voltage.

Re-check and re-adjust addresses 3515 to 3519in
case they were altered for these tests).

6.7.3 Measuring the circuit breaker
closing time

If asynchronous switching iste,be"allowed the circuit
breaker closing time is measured and set correctly
in address 1133 (see alse Section 6.3.3). A suitable
arrangement is shown in Figure 6.4.

The time meter isiset tothe 1 s range and to aresolu-
tion of 1 ms:Cleseithée circuit breaker manually; the
time meter is 'started at the same time. The voltage
U1 appearsawhen the poles of the circuit breakers
are closed;the time meter is then stopped. The time
indicated'en,the meter is the circuit breaker closing
time:

The experiment must be repeated if the time meter
doesfnot stop because of an unfavourable closing
instant.

Bus-bar
U2 ﬂ
Start
+ —
Timeé '
meéter S I ) {
- U1
Stop : Or—+¢

Rigure'6.4 Measuring the circuit breaker closing time
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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 functions have been programmed in
the configuration parameters (address block 78, re-
fer to Section 5.4) and all desired functions have
been switched ON.

The counters for circuit breaker operation statistics
should be erased (address block 82, refer to Section
6.5.2).

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, it is
possible that the measured values for the quiescent
state of the relay can be displayed (see below).
These values has been chosen during configuration
(refer to Section 5.3.2) under the addresses 7005
and 7006.

Stored indications on the front plate should be reset
by pressing the push-button “RESET LED” on the

front so that from then on only real faults ate indi-
cated. From that moment the measured values of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front willTight up
(exceptthe “Blocked” —LED); thus, a LED test is per-
formed at the same time.

Check that the modulegis preperly inserted. The
green LED must be on on theifront{the red LED must
not be on.

Close housing cover.

All terminal screws —%yen those not in use — must
be tightened.

If a test switch'is available, then this must be in the
operating ‘pasition.

Thesauto:reclose relay is now ready for operation.

C53000-G1176—-C93

103



7VK512 V1

Maintenance and fault tracing

7  Maintenance and fault tracing

Siemens digital protection and automation relays
are designed to require no special maintenance. All
measurement and signal processing circuits are ful-
ly solid state and therefore completely maintenance
free. Input modules are even static, relays are her-
metically sealed or provided with protective covers.

If the device is equipped with a back-up battery for
saving of stored annunciations and the internal time
clock, the battery should be replaced after at most
10 years of operation (refer to Section 7.2). This rec-
ommendation is valid independent on whether the
battery has been discharged by occasional supply
voltage failures or not.

As the device is almost completely self-monitored,
hardware and software faults are automatically an-
nunciated. This ensures the high availability of the
relay and allows a more corrective rather than pre-
ventive maintenance strategy. Tests at short inter-
vals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault”.

Recognized software faults cause the processor to
reset and restart. If such a fault is not eliminated by,
restarting, further restarts are initiated. If the faulbis
still present after three restart attempts the proces-
sor system will switch itself out of service and indi¢
cate this condition by the red LED “Blocked” onthe
front plate. Drop-off of the availability relay“sighals
“equipment fault”.

The reaction to defects and indications,given by the
relay can be individually and in chronological se-
quence read off as operational anpunciations under
the address 5100, for defect diagnosis (refer to Sec-
tion 6.4.2).

If the relay is connectgd to a’local substation auto-
mation system (LSA); defect indications will also be
transferred via the serialinterface to the central con-
trol system.

A Warning

Enfsure that the connection modules are not
damaged when removing or inserting the
device modules!

71 Routine checks

Routine checks of internal functions or pick-up val-
ues are not necessary as they form part of the,con-
tinuously supervised firmware programs. The
planned maintenance intervals fof chéeking and
maintenance of the plant can be tsedto perform op-
erational testing of the protection equipment. This
maintenance serves mainly for gheeking the inter-
faces of the unit, i.e. the coupling with the plant. The
following procedure is recommended:

— Read-out of operdtional values (address block
57) and comparison with the actual values for
checking the ahaleg interfaces.

/_u\ Warning

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

— Circuit breaker close circuits can be tested during
tests of the main protection equipment. Respec-
tive notes are given in the appropriate manuals of
the main protection relays.
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7.2 Replacing the clock module

If the device is equipped with the clock option (mod-
el 7VK512x—xxxx1—xxk, refer to Section 2.3 Order-
ing data), the device annunciations are stored in
NV-RAMs. The clock module contains also the
back-up battery so that the annunciations are re-
tained even with a longer failure of the d.c. supply
voltage.

The clock module should be replaced at the latest
after 10 years of operation.

Recommended clock module:

— DALLAS
DS 1386 — 32K
RAMified TIMEKEEPER

The module is located on the basic p.c.b. (EPS-2).
The complete draw-out module must be removed
from the housing in order to replace the clock mod-
ule.

The procedure when replacing the battery is de-
scribed below.

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

— Open housing cover.

— Read out device annunciations, i.e. all addrésses
which commence with 5 (5000 opWards)¢ This is
carried out most convenientwsing the front oper-
ating interface and a personal‘éemputer with the
DIGSI® protection data proeessingrprogram; the
information is thus storediin the,PC.

Note: All configuration/data and settings of the de-
vice are stored in EEPROMSs protected against
switching off of the pawer supply. They are stored
independent ofthe€loek module. They are, there-
fore, neither lost*"when the clock module is re-
placed ner when the device is operated without a
clock module.

/_v\ 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 thetpulling
aids provided at the top and bottom. (Figure 7.3).

1\ Caution!

Electrostatic discharges via the compo-
nent connections, i€ PCB tracks or the
connecting pins oftheé modules must be
avoided under allgircamstances by pre-
viously touchifng,antearthed metal sur-
face.

— Pull out basic medule and place onto the conduc-
tive surface,

— Get access,tothe basic p.c.b. (EPS-2).

— Pulleut used clock module from the socket ac-
cording'e Figure 7.1; do not place on the con-
ductive surface!

—Ansert the prepared new clock module into the
socket; observe correct mounting position.

= Remount PCB board to the draw-out module.

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

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

/_v\ Warning

The discharged battery contains Lithi-
um. It must only be disposed off in line
with the applicable regulations!

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
of explosion!

— Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can
now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the clock module has thus been
completed.
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—

—
\
Clock module
on multi-pin socket
Figure 7.1  Position of the clock module

7.3 Fault tracing

If the device indicates a defect, th&&xg proce-
dure is suggested:
If none of the LEDs on the fr the module is
on, then check:
— Has the modul Nerly pushed in and
locked?
— Is the ON/OFF switch'on the front plate in the ON
position & ?
L 4
iliary voltage available with the correct

of adequate magnitude, connected
ect 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 processor system could be tried by switching
the processor system off and on again, by means of
the switch in the front plate. This, however, results in
loss of annunciations and messages if the relay is
not equipped with the clock module, and, if a para-
meterizing process has not yet been completed, the
last parameters are not stored.
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7.3.1 Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (medium slow) and

code letters are correct. (Figure 7.2).

— Prepare area of work: provide conductive surface

for the basic module.

— Open housing cover.

A Warning

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

pacitors)!

— Loosen the basic module using the pulling aids
provided at the top and bottom. (Figure 7.3).

1\ Caution!

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

— Pull out basic module and place onto the conduge-
tive surface.

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

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

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

fore the module is pressed in (Figure 7.3).

— Firmly push in the'modulé using the releasing le-
ver. (Figure 7.3)t

— Close housing cover.

Switch onthg device again. If a power supply failure
is stillisignalled; a fault or short-circuit is present in
the integnalypower supply. The device should be re-
turnedhio the factory (see Chapter 8).

face.
T N—
_
1/—/_
| I Mini-fuse of the power supply;
/ medium slow (M)
/ _ rated
L —] at Unn/V value
24/48 2 AJE
60/110/125 1,6 A/E
220/250 1A/G
[ | — / /
Rear view on the
removed module
-

Figure 7.2 Mini-fuse of the power supply
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D - O
| |
I - I O
_I:I_I
-
L 4

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

conductive surface.
Inserting the basic module:
— Push releasing lever fully to the righ
— Insert module,
— Firmly push in the module using the

releasing lever.
O °

L 4
—/

@ View from above onto a 1/3 size
\ module with releasing lever

L 4
Figure 7.3 WAid for removing and inserting basic module
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8 Repairs

Repair of defective modules is not recommended at
all because specially selected electronic compo-
nents are used which must be handled in accor-
dance with the procedures required for Electrostati-
cally Endangered Components (EEC). Further-
more, special manufacturing techniques are neces-
sary for any work on the printed circuit boards in or-
der to do not damage the bath-soldered multilayer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original trans-
port packaging for return. If alternative packing is
used, this must provide the degree of protection
against mechanical shock, as laid down in IEC
60255—-21—1 class 2 and IEC 60255—-21—-2class 1.

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

/_v\ Warning

Hazardous voltages can be present imithe
device even after disconnection of thessup-
ply voltage or after removalsef the module
from the housing (storage(capagcitors)!

A Caution!

Electrostatic disghargesvia the component
connections, the,PCB) tracks or the con-
necting ping™of the modules must be
avoided, under”all) circumstances by pre-
viously touchingsan earthed metal surface.
Thisfapplies‘egually for the replacement of
removable components, such as EPROM
or EERROM chips. For transport and re-
turning ‘'of individual modules electrostatic
protective packing material must be used.

Coempenents 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 if*dry
and clean rooms. The limit temperature, range for
storage of the relays or associated spare“parts is
—25 °Cto +55 °C (refer to Section 3.1.4 under the
Technical data), corresponding to —12 2F to 130 °F

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

It is recommended to reducetthe storage tempera-
ture to the range + 10 Cte#35 °C (50 ‘Ft0 95 °F);
this prevents fromearly‘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 for one or two days every other year,
in orderte regenerate the electrolytic capacitors.
The same is'valid before the relay is finally installed.
In‘'extreme climatic conditions (tropics) pre-warming
weouldthus 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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General diagrams
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Connection diagram

Surface mounting
L1 L2 L3 Flush mounting/cubicle installation
../100 V Feeder voltage transf. - - -

Yy0 ' gi
=y, Uy, 1] 1Al 33
™ 4 U 2| 1A2 ) 5 7D3_| 37
AN 2 L2 relay 2 | 7D2 ' 36

' 7D1
= = U 3 1A34 1 6D3 39
o alrelay3 [ b | 38
4 1A4
Uy, 1 6D1
31 . SD3 41
Signal relay 4 3D2 40
32 5D1
46 . 7D4 | 42
-5 ” Signal relay 5 [ 8D4
SR 1 6D4 |1
17 . 13C1 43
' Bus—bar Signal relay 6 [ 1C1
voltage transf. T 2C1
.../100 V . . 3C2 |, 44
\_ * _\ nYy0 E]m::’); Signal relay 7 | A2 45
P 1 2C2 | Allsignal ralays
Binary Signal relay 8 | 3C3 49 can be marshalled
L1 input 5 4C3 48
2C3
L2 Binary . '3C4 160
input 6 Signal relay 9 | 1Ca 59
L3 2C4 | 58
Binary
input 7 8A1 150
Signal relay 10 8A2
Al binary i Binary 8A3 || 51
inary ifipu input 8 i
can be mars Signal relay 11 |_ 8A4
Binary X TAL |1 52
4A2 input9 Signal relay 12 TA2 53
@ 26 4A3 7A3 54
Bi i
SA4 inl;:?iﬁ Signal relay 13 [ TA4
27'] 3A1" . l_—‘—ﬁAl Lo 55
Binary Signal relay 14 6A2
28 3A2 input 11 6A3 56
5 3A3 Signal relay 15 [ 6A4 57
Binary
v 3A4 input 12 ' '
6 2A1
Binary 7VK512
— input 13
7 2A2
v . Binary 18C1 112
- input 14 Comninang - 8C3
i R e el 9
Binary All d rel
9 2A4 . command relays
i ' input 15 c B _/_l%, ;g can be marshalled
10 4D1]| L+ — relay 2 ,_ 7C4 30
Power supply 11| 4D2 7C2_ |15
' v ! '
> 3¢l > Fibre-optic interface > 3G
@ 16
' J:_ '
' |_ —I '
igure B.1 Connection diagram (example) 7VK512
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C Tables

Table C.1  Table of all binary iNPULS .. ...........coinrinii i 21109

Table C.2 Table of all binary OUtPULS ... ........oviee i @ ......... 121
Table C.3 Reference table for configuration parameters (address blocks 1 @ ............. 125

Table C.4 Reference table for functional parameters (address bl 6@ ................... 127

Table C.5 Operational control facilities (address blocks 80ta'89) .. 7. ....... ... ... ... .. ... ... 130

NOTE: The following tables list all data which ar%& in the maximum complement of the device. Depen-

dent on the ordered model, only those data m sent which are valid for the individual version.

NOTE: The actual tables are attachedto\ purchased relay.

Q>®
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Table of All Binary Inputs 7VK512 O
R - Function can be marshalled to binary input (BI) O

FNo Abbreviation Meaning BI
1 not allocated no input fuction allocated R
5 >Time Synchro synchronize internal real time C R
6 >LED reset reset LED indicators R
7 >Start FltRec start Fault Recording @ R
11 >Manual Close manual close of circuit breéake R
14 >Ul VT MCB VT m.c.b. line side tri d R
15 >U2 VT MCB VT m.c.b. bus-bar si ped R
16 >CB Aux. L1 circuit breaker aux.(c ct phase L1 R
17 >CB Aux. L2 circuit breaker a act phase L2 R
18 >CB Aux. L3 circuit break contact phase L3 R
19 >CB Aux. 3p C CB aux. contact oles closed R
20 >CB Aux. 1lp C CB aux. cont& pole closed R
21 >Annunc. 1 user defi anpunciation 1 R
22 >Annunc. 2 user defife nunciation 2 R
23 >Annunc. 3 in nnunciation 3 R
24 >Annunc. 4 ned annunciation 4 R
30 >Sync. Start synchro-check from external R
31 >Sync. Block nchro-check from external R
32 >Sync. synch —-check prog: check synchronism R
33 >Sync. Ul>U2< chro-check prog: live line dead bus R
34 >Sync. UI<U chro-check prog: dead bus live line R
35 >Sync. UL<UgX synchro-check prog: dead line dead bus R
36 >Sync. synchro-check prog: override (bypass) R
49 switch on fault Recording function R
50 switch off fault Recording function R
51 switch on synchro-check function R
52 switch off synchro-check function R
5 switch on auto-reclose function R
58 switch off auto-reclose function R
59 >ParamSelec.1 parameter set selection 1 (with No.60) R
60 >ParamSelec.?2 parameter set selection 2 (with No.59) R
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FNo Abbreviation Meaning B
80 >Start AR external start internal auto-reclose
81 >Trip L1 AR trip L1 for auto-reclose initiate R
82 >Trip L2 AR trip L2 for auto-reclose initiate R
83 >Trip L3 AR trip L3 for auto-reclose initiate B
86 >1p RAR Block block 1lpole rapid auto-reclose ﬂ% R
88 >3p RAR Block block 3p rapid auto-reclose (RAR R
89 >RAR Block block rapid auto-reclose (RAR) R
90 >AR Block block all auto-reclose from t al R
91 >DAR Block block delayed auto—reclose@ R
92 >CB Ready circuit breaker ready f%’.ii‘ sing R
93 >DAR aft. RAR delayed auto-reclose ogihgﬁfter RAR R
94 >Sync.Release synchronism from ext ro-check R
95 >CloseCmd.Blo block all close mm rom externa R
96 >Trip 1lp AR lpole trip fo eclose initiate R
97 >Trip 3p AR 3pole trip f o-reclose initiate R
98 >AR Reset reset auto—r% lockout R

S
R
.Q(b
<
O
&

L 4
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Table of All Binary Outputs 7VK512

O

Rel,LED - to output relay or LED R - Annunc. marshall
OP, PC - to operator panel or PC K - Annunciated "Coming"
LSA - to localized substation autom. K/G - "Coming" and "Goi
Rel|op¥
FNo |Abbreviation Meaning PC|LSA
1|not allocated|no annunciation function allocated
5(>Time Synchro|synchronize internal real time cl
6|>LED reset reset stored LED indicators R
7|{>Start FltRec|start fault recording R
11|>Manual Close|manual close of circuit bre R |K/G
14(>U1 VT MCB VT secondary m.c.b. line tripped R |K/G|K/G
15(>U2 VT MCB VT second. m.c.b. bus e tripped| R |K/G|K/G
16|>CB Aux. L1 circuit breaker aux. c phase L1 R |K/G
17|>CB Aux. L2 circuit breaker a ontact phase L2 R |K/G
18|>CB Aux. L3 circuit breaker aux. tact phase L3 R |K/G
19|>CB Aux. 3p C|CB aux. contact: fal les closed R |K/G
20|>CB Aux. 1lp C|CB aux. contact:¥any pole closed R |K/G
21|>Annunc. 1 user a ciation 1 R |K/G|K/G
22 |>Annunc. 2 user annunciation 2 R |K/G|K/G
23 |>Annunc. 3 user annunciation 3 R [K/G|K/G
24 |>Annunc. 4 user annunciation 4 R |K/G|K/G
30|>Sync. Start |init chro-check from external R [K/G[K
31[>Sync. Block (bl chro-check from external R [K/G|K/G
32 [>Sync. synchuqs chro-check prog: check synchronism R |K/G|K/G
33|>Sync. U1>U2< hro-check prog: live line dead bus| R [K/G|K/G
34|>Sync. Ul nchro-check prog: dead line live bus| R |K/G|K/G
35|>Sync. Ul< chro-check prog: dead line dead bus| R |K/G|K/G
36|>Sync. o/ e nchro-check prog: override (bypass) R |K/G|K/G
switch on fault recording function R
switch off fault recording function R
switch on synchro-check function R
switch off synchro-check function R
switch on auto-reclose function R
58 |>AR off switch off auto-reclose function R
L
59| >ParamSelec.]l|parameter set selection 1 (with No.60)| R
60 |>ParamSelec.2 |parameter set selection 2 (with No.59)| R
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Rel|OP
FNo [Abbreviation Meaning LED| PC
80|>Start AR external start internal auto-reclose R [K/G|K
81|>Trip L1 AR trip L1 for auto-reclose initiate R [K/G|K/G
82 |>Trip L2 AR trip L2 for auto-reclose initiate R [K/G|K/G
83|>Trip L3 AR trip L3 for auto-reclose initiate R |K/G|K/G
86|>1p RAR Block|block 1lpole rapid auto-reclose (RAR) 'b/G K/G
88 |>3p RAR Block|block 3p rapid auto-reclose (RAR) K/G|K/G
89| >RAR Block block rapid auto-reclose (RAR) K/G|K/G
90|>AR Block block all auto-reclose from extern R [K/G|K/G
91|>DAR Block block delayed auto-reclose (DAR) R |K/G|K/G
92 |>CB Ready circuit breaker ready for reclos R |K/G|[K/G
93|>DAR aft. RAR|delayed auto-reclose only AR R [K/G|K/G
94 |>Sync.Release|synchronism from ext. nc eck R K/G
95|>CloseCmd.Blo|block all close comman xterna R |[K/G|K/G
96|>Trip 1p AR lpole trip for aute- o) initiate R |K/G|K/G
97|>Trip 3p AR 3pole trip for autosrecleose initiate R [K/G|K/G
98 |>AR Reset reset auto-reclos o t R |K/G
101 |Dev.Operative|device operati althy R K/G
102 |Re-start re-start o ocC r system K K
103|Syst.Flt fault ower system K K/G
104 |Fault fault K
106 |LED reset LED's R [|K K
107|Flt.Rec.Activ|fault d 'available or transmiited R
108 |Flt.Rec. off [fault ding function switched off R |K/G
109|Rel.TimeResp. rel me response to LSA K
110|Param.Running|p s are being set R |K/G|K/G
111 (Manual Close it breaker manually closed(pulse)| R |K K
112 |Man.Close C close command to CB R |K/G|K
116|Param. Set arameter set A is active R |K/G|K
117|Param. Sg arameter set B is active R |K/G|K
118 parameter set C is active R |K/G|K
119 parameter set D is active R |K/G|K
121 failure of internal 18VDC power supply| R |K/G|K/G
122 failure of internal 15VDC power supply| R |K/G|K/G
123 i lure 5V failure of internal 5VDC power supply R |K/G|K/G
24 |Failure 0V failure of internal 0OVDC power supply R |K/G|K/G
5|Failure RKA command relay supervision alarm R |K/G|K/G

122
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Rel|OP

FNo [Abbreviation Meaning LED| P S
131 |Annunc. Lost |annunciations lost (buffer overfow) K
132 |F1t.Bff.Ovr fault annunciation buffer overflow K
134 |Annu.LSA Lost|annunciations for LSA lost K .I(
135
136|0Oper.Ann.Inva|operational annunciations invalid K
137|Flt.Ann.Inval|fault annunciations invalid K
139|Stat.Buff.Inv|statistic annunciation buffer inva K/G
140 |LED Buff.Inva|LED annunciation buffer invalid K/G
161 |Chs Error error in check sum K/G
162 |Chs.1 Error error in check sum for param r t A K/G
163 |Chs.2 Error error in check sum for paramete®yset B K/G
164|Chs.3 Error error in check sum for p ter set C K/G
165|Chs.4 Error error in check sum fox p er set D K/G
221 |Device FltDet|general fault de n R
251 |Device Trip general trip K R
801|AR Off auto-reclose itched off R |K/G|K/G
802 |AR Blocked auto-rec 1 ocked/not operative R |K/G
803 |AR not ready |auto-reg is not ready R [K/G|K/G
804 |AR T-CB Exp. |AR :CB,s vision time expired R |K K
805|CB not ready [AR :ci breaker not ready R |K/G|K/G
806 |AR Block.Dyn. |auto— is dynamically blocked R |K K
807|AR 1in prog. auto- se 1in progress R
808 |RAR T-Act.run o-reclose (RAR) action runn'g| R |K K
809 |RAR T-1p run. pole dead time is running R |K K
810|AR T-Recl.runfre im time is running R |K K
811 |RAR T-3p ree-pole RAR dead time running R |K K
812 |EV.Flt.Rec lving fault recognized R |K K
813 |AR Succe auto-reclose cycle has been successful| R [K K
814 i definitive trip R |K K
815 circuit breaker alarm suppressed R |K K
816 close command from auto-reclose R |K K
81 close comm. after l-pole reclose cycle| R
818 close comm. after 3p RAR reclose cycle| R
819 p Close |close comm. after 3p DAR reclose cycle| R
820 tp Trip Perm.|l-pole tripping allowed R |K/G|K/G
821 |RAR 1lp Prog. |RAR programmed l-pole only R

2|RAR 3p Prog. |RAR programmed 3-pole only R
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Rel|OP
FNo [Abbreviation Meaning LED| PC
823 |RAR Zone Rel. |zone extension for rapid reclosing R [K/G|K
824 |DAR Zone Rel.|zone extension for delayed reclosing R |K/G|K/G
825|Sync.Meas.St.|start-to-measure signal for sync-check| R [K K
826 |RAR Only only rapid auto-reclosing allowed R
827 |DAR Only only delayed auto-reclosing allowed %
828 |DAR T-ACT.run|DAR action time is running K
829 |DAR T-3pl run|DAR 3-pole dead time 1 is running K K
830|DAR T-3p2 run|DAR 3-pole dead time 2 is running K K
831|DAR T-3p3 run|DAR 3-pole dead time 3 is running R |K K
832 |AR 1p in prog|l-pole auto-reclose initiate K K
833 |AR 3p in prog|3-pole auto-reclose initiate K K
840|Sync. off synchro-check function is d off| R |K/G|K/G
841|Sync. running|synchro-check function 4 g R [K K
842 |Sync. faulty |synchro-check function R [K K
843 |Sync.Tsup.Exp|synchro-check supervisio e expired| R |K K
844 |Sync.Override|synchro-check progka erride R |K/G|K/G
845|Sync. Synchro|synchro-check sync fulfilled R |K/G|K/G
846|Sync. Ul>U2< |syn-check live 1i bus fulfilled| R [K/G|K/G
847|Sync. Ul<U2> |syn-check dead lin ive bus fulfilled| R |K/G|K/G
848 |Sync. Ul<U2< |syn-check dead ead bus fulfilled| R |K/G|K/G
849 |Sync. Blocked|synchro-c unction is blocked R [K/G|K/G
850|Sync. Release|synchrond elease (to ext. recloser)| R |K K
851 |Sync.CloseCmd|close % from synchro-check funct| R |K K
860|Sync.Del. U> [syn - ck delta U exceeded R [K/G|K/G
861|Sync.Del. f> |s check delta f exceeded R |K/G|K/G
862 |Sync.Del.PHI> n o-check delta PHI exceeded R |K/G|K/G
900 |Dev. Drop-of en@ral drop-off of the device (reset) K K
4
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Reference Table for Configuration Parameters 7VK512

6000

6100

6101

6102

6103

6104

6105

6106

6107

6108

6109

6110

6111

6112

6113

6114

6115

MARSHALLING

MARSHALLING BINARY INPUTS

INPUT 1

INPUT 2

INPUT 3

INPUT 4

INPUT 5

INPUT 6

INPUT 7

INPUT 8

INPUT 9

INPUT 10

INPUT 11

INPUT 12

INPUT 13

INPUT 14

INPUT 15

6200

6201

6202

6203

6204

6205

6206

6207

6208

6213

6214

6215

6300

6301

6302

6303

6304

6305

6306

MARSHALLING SIGNAL RELA%F

O
N,

RELAY 1

RELAY 2

RELAY 3

RELAY 4

RELAY

RELA

RE

AY 9

ELAY 10

RELAY 11

RELAY 12

RELAY 13

RELAY 14

RELAY 15

MARSHALLING LED INDICATORS

LED 1

LED 2

LED 3

LED 4

LED 5

LED 6
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6400

6401

6402

6900

6902

7000

7001

7002

7003

7004

7005

7006

7007

7008

7009

7010

MARSHALLING TRIP RELAYS

TRIP REL. 1

7800

7828

TRIP REL. 2

7834

LSA CONFIGURATION

LSA BAUDR.

7835

7869

7885

OPERATING PARAMETERS

LANGUAGE

7899

OPER.BAUDR.

DATE FORMAT

FAULT INDIC

OPER. 1st L

OPER. 2nd L

FAULT 1st L

FAULT 2nd L

DEVIDE ADD.

FEEDER ADD.

A0

O

N

O
Q>®

L 4

SCOPE OF FUNCTIONS
FAULT RECRD O
INTERNAL AR 0

SYNCH.CHECK

LSA ¢

PARAM.C/O

o
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Reference Table for Functional Parameters 7VK512 O
1000 PARAMETERS 0
1100 POWERSYSTEM DATA 3400 AUTO- RECLOSE FUNCTION
1103 Un PRIMARY 3401 AR FUNCT L

min. 1 kv ON

max. 1200 - OFF %
1104 Un SECOND. 3403 MAN.CL.BL. \

min. 80 YES ]

max. 125 _ NO [ ]
1132 Ul-U2ANGLE 3405 T-RECLAI

min. -179 ° min. 0 S

max. 180 _ max. 0. _
1133 T CB CLOSE

<

min. 0.01 s s
max. 0.50

1135 T CLOSE
min. 0.01 s s
max. 32.00

—
—

CB? WITH EACH AR [ ]
2802 INITIATION CB? WITH 2nd AR [ ]

BY FAULT DETEC. |
BY TRIP <T-REC [ 3415 T-CB-SUPV
min. 0.01 s
2803 FAULT REC. . Q max. 320.00 —
TO PC/PD
TO LSA \] 3419 SYN.CHK.PR
ONLY ARTER DAR [
2804 T-REC \ AFTER 3POLE AR [
min. 0.0 s AFTER 2nd DAR [
max. 2.5()— NEVER [

3422 RAR PROGR.
THREE-POLE [ ]

@ SINGLE-POLE [ ]
% SINGLE/THREE-POL [ ]

2800 FAULT RECORDINGS '
[
2801 FAULT REC.
ON [ ] 3413 CB? CLOSE
OFF [ ]\ CB? NEVER [ ]

[ W—Y

3424 RAR T-ACT
min. 0.01 S
max. 320.0/e
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3425 RAR T-3POL 3500 CHECK SYNCHRONISM
min. 0.01 s
max. 320.00 3501 SYNC-CHECK
ON [ ]
3426 RAR T-1POL OFF [ ]
min. 0.01 s
max. 320.00 3502 U<
min. 1 v P
3428 EV.F.RECOG max. 60 _
BY TRIP COMMAND [ ]
BY FAULT DETEC. [ ] 3503 U>
min. 20
3429 EV.F.BLOCK max. 125
ALWAYS [ ]
NEVER [ ] 3505 DELTA U<
>T-DISCR. [ ] min. 1 \Y
max. 50
3430 T-DISCR.
min. 0.01 s 3506 DELTA
max. 320.00 min. 0. Hz
max. _
3442 DAR PROGR.
NO DAR [ ] 3507 <
DAR WITHOUT RAR [ ] .
DAR AFTER RAR [ ] 0
3443 DAR No.1lPH 3 D . f£<SYNC
min. O . 0.03 Hz
max. 9 max. 0.10/e
3444 DAR No.3PH SYNCHR.
min. O YES [ ]
max. 9 NO [ ]
3445 DAR T-ACT. 3516 U1>U2<
min. 0.01 NO [ ]
max. 320.0/e —?b YES [ ]
3446 DAR T3POL1 3517 Ul<Uu2>
min. 0.01 /'S NO [ ]
max. 1800.00 YES [ ]
3447 DAR T3POL2 \ 3518 Ul<U2<
min. 0.01 \_ s NO [ ]
max. 1800. YES [ ]
3448 DAR T3PO 3519 OVERRIDE
min. O. s NO [ ]
max. 800@.0 YES [ ]
3521 SYN.MAN.CL
ON [ ]
OFF [ ]
3522 M/C-Df<SYN
min. 0.03 Hz

max. 0.10/e
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3525

3526

3527

3528

3529

3530

M/C-SYNCHR

YES [ ]

NO [ ]

M/C-U1>U2< O
NO [ ]

YES [ ]
M/C-U1l<U2> 2 4

NO [ ]
YES [ ]

M/C-U1<U2< \
NO [ ]
YES [ ] 0

M/C-O/RIDE

NO [ ]

YES [ ] Q
T-SYN.SUPV

min. 0.01 s

max. 320.00 _— §
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Appendix

Operational Control Facilities 7VK512

8000

8100

8101

8102

8103

8104

8200

8201

8202

8203

8204

8205

8500

8501

8503

8510

8511

8512

8513

DEVICE CONTROL 8514

8515
SETTING REAL TIME CLOCK

8516
DATE/TIME

8517
DATE

8518
TIME

8519
DIFF. TIME

8520
RESET 8521
RESET LED ? 8522
RESET COUNTERS ? 8523
RESET TOTAL Isc ? 8524
RESET OPERAT.ANNUNC. *? 8525
RESET FAULT ANNUNC. °?

PARAMETER CHANGE OVER S@ULT REC. ON

ACTIV PARAM

401
ACTIVATION SET A
SET B

SET C 3501
D

SET
COPY ? ORIG.SE&‘ Q
3521
COPY ? ORI ~>SET B
x) Note:
COPY ? OR S SET C

COPY 7 T->SET D

%

COPY 2 SET A
COPY ? SET A
COPY ? SET A
COPY ? SET B
COPY ? SET B
COPY ? SET
COPY ? SEE C
COPY 2 @
COPY 2 SEY C
COPY %T D
C 2 SET D
!,‘i;.' SET D
xFF CONTROL
OFF
AR FUNCT ON
OFF

SYNC-CHECK ON
OFF

SYN.MAN.CL ON
OFF

When 3501 is switched off,

O

-> SET B 0

-> SET

-> SET

N

c

D

T C

= SET D
SET A

-> SET B
-> SET D
-> SET A
-> SET B
-> SET C

3521 is off,

L 4

Attention! With SYNC-CHECK = OFF no closing checks!

too!
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. EV S SUP 21

D-13623 BERLIN

Germany

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when
reading this manual, kindly enter them in this
form together with any comments or sug-
gestions for improvement that you may have.

From

Narme 00

o
\}Q}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

&N
>
N

R

C53000—-G1176—-C93-5

131



ject to technical alteration

Copying of this document and giving it to others and the use
or communication of the contents thereof, are forbidden with-
out express authority. Offenders are liable to the payment of
damages. All rights are reserved in the event of the grant of
a patent or the registration of a utility model or design.

iemens Aktiengesellschaft

Order No. C53000-G1176-C93-5
Available from: LZF Furth—Bislohe

Printed in the Federal Republic of Germany
AG 1100 0.2 FO 132 En





