SIEMENS

Numerical Voltage, Frequency, and Overflux Protecl'c)o
SIPROTEC 7RW600 vs.0

Instruction Manual

Figure 1 lllustration of the numerical voltage, frequency, and overflux protection relay 7RW600 (in flush
mounting case)

© Siemens AG 1997; 2001



7RW600 v3 Conformity

SIEMENS

€

Conformity

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

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

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

The device is designed in accordance with the interfational standards of IEC 60255 and the German stan-
dards DIN 57435 part 303 (corresponding to VDE(0435 part 303).

Further applicable standards: ANSI/IEEE C37.90.0yand¢37.90.1.
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Conformity

Matching the rated frequency

When the relay is delivered from factory, it is preset
to operate with a rated frequency of 50 Hz. If the
rated system frequency is 60 Hz, this must be
matched accordingly. Switch-over to 60 Hz is ex-
plained in detail in the operation instructions in Sec-
tion 6.3.3, first item. In the following, switch-over to
60 Hz is described in an abbreviated form.

The operating interface is built up by a hierarchically
structured menu tree, which can be passed through
by means of the scrolling keys 4,D, A, and V.
Thus, each operation object can be reached asiillus-
trated in the example below for change-over of the
rated frequency.

After the relay has been switched on, the green LED
(“Service”) illuminates and the red LED (“Blocked”)
lights up until the processor system has started up.
The display shows the type identification of the relay

(“7RW600”) and the version of the implemented
firmware (“V1.**”),

Pressing the key V leads to the main menu item “PA-
RAME.” (parameters). Switch over to the second op-
eration level with key . The first addréss block is
“00 CONF.” (configuration). KeyV leads to the sec-
ond address block “01 ROWERSYST.DAT” (power
system data). On the third*eperation level, which is
obtained with P, the firstitém is%01 FREQ” (frequen-

cy).

Press the followingkeys'insequence: @ @@ @
EE ). The display shews the new rated frequency
60 Hz. Confirm again, with E.

Press twigk thékey 4 to return to the first operation
levelf

+ VAN -
41l || D
T4R"W6 O
YJ || & N J-) o
reset Press V key
preSSDkey PAWNRAME . ||"D"00 CONF .
press V key <
01 POWER o1 FREQ
pl’eSS[)key SYST.DAT}D. 50 Hz ||
press +key q
press’™= key: M
press + key N
press ="key —
press E key E
press E key E
press + key =
01 FREQ
6 0 H z
E
press E key .
01 FREQ
6 0 H z

rated frequency is now 60 Hz

return to

PARAME . Jo1
4 SYST.DAT

P OWER

<t

1st operation level
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Introduction

1 Introduction

1.1 Application

The functions contained in the relay SIPROTEC
7RW600 can be used for various protection and su-
pervision tasks.

Typical application is the use as a network discon-
necting relay, which maintains the in-plant genera-
tion after a network fault. Furthermore, it can be used
as load shedding relay, when impermissible voltage
or frequency fluctuations may give rise to network
black-out. In conjunction with the overcurrent time
protection relay SIPROTEC 7SJ600, protection for
electrical machines can be established.

As machine protection relay, the voltage, frequency,
and overflux protection guard generators and trans-
formers against faulty operation of the voltage and/
or speed regulator, after full load rejection, or in is-
land operation of power stations.

This phase sequence sensitive, three—phase under
voltage relay is intended principally for the detection
of excessive reduction of the network voltage in mo-
tor supply systems.For this purpose, 7RW600 moni-
tors the positive phase sequence voltage value. This
is the factor which determines the torque output'ef
electrical machines. The settings allow the inverse—
time characteristic of the relay to be matched/to
amachine’s stability characteristic, for which ‘the
permissible voltage reduction is a function'of time.

Throughout a fault in the network opowenstation
the magnitudes of the instantaneous measured and
calculated values are stored forsa period of max.
5 seconds and are available for subsequent fault
analysis. Alternatively, the rm'syalues can be
stored over max. 50 s. Inforderto transmit these
data, the relay is equipped with a'serial RS485 inter-
face. Thus, comfortable and.clear evaluation of the
fault history including fault recording is possible as
well as comfortable‘@peration of the relay, by means
of a personal computerwith appropriate programs.
This interface is suited to communication via a
modem link.

Continudus, monitoring of the hardware and soft-
ware ofithéyelay permits rapid annunciation of inter-
nal faults. This ensures the high reliability and avail-
abilityacfithe device.

1.2 Features

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

— complete digital measured value progessing and
control from data acquisition and digitizing of the
measured values up to the rip. degisions for the
circuit breaker;

— complete galvanic and reliable separation of the
internal processing_circuits’ from the measure-
ment, control and (supply circuits of the system,
with analog input transducers, binary input and
output modulgs, and d.c./d.c. converter;

— insensitivejagainst current transformer errors,
transient,phenomena and interferences;

— different combinations of the protective and su-
pervisionffunctions can be ordered;

& theyiwo measured input voltages may be con-
nected phase-to-phase (V-connection) or single-
phase to different voltage transformers;

— circuit breaker operation test facility by test trip of
the breaker;

— trip circuit supervision for the tripping coil includ-
ing the circuitry possible;

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

— storage of fault data, storage of instantaneous or
r.m.s. values during a fault for fault recording.
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1.3 Implemented functions

The available protective and supervisory functions
of the numerical voltage, frequency, and overflux
relay SIPROTEC 7RW600 depend on the ordered
version, refer also to Section 2.3 Ordering data. They
can be switched effective or ineffective. The total
possible scope of functions is the following:

Undervoltage protection

— single-stage undervoltage detection:

— two different voltages can be processed with
single-phase voltage connection,

— the positive sequence voltage is processed with
two-phase voltage connection (V-connection),

— processing of the positive sequence voltage is
possible with different voltage-dependent time
characteristics.

Overvoltage protection

— two-stage overvoltage detection with separately
adjustable setting values,

— two voltages can be processed with single-phase
voltage connection, two-stage each,

— both the phase-to-phase voltages,are processed
with two-phase voltage connegtion™ (V-connec-
tion), two-stage.

Frequency protection

— four individually adjustable frequency'stages can
be set as overfrequency protection f> or under-
frequency protection f<,

high-accuracy measurementyprocedure,

insensitive against harmenicssand phase shifts,

adjustable minimum/operating voltage threshold,

each stage with,individually settable time delay.

Rate-of-frequency-change protection

— fourindividually adjustable rate-of-change stages
cany be ‘set as drop-offrequency protection

= adjustable minimum operating voltage threshold,

= each stage with individually settable time delay,

— negative rate of change is registered as long as
f < fn; positive rate of change is registered as
long as f > fy,

— all stages can be combined with the correspond-
ing underfrequency stage.

Overflux protection

— calculation of the ratio U/f (proportional to induc-
tion B),

— calculation of the thermal stress,

— standard characteristic or either optional charac-
teristic selectable,

— adjustable warning and tripping stage.
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2 Design

2.1 Arrangements

All protection functions including dc/dc converter
are accommodated on a printed circuit board of
Double Europa Format. This p.c.b. forms, complem-
ented by a guide plate, a multi-pin connector mod-
ule and a front unit, a plug-in module which is in-
stalled in a housing 7XP20.

The guide plate cams in conjunction with distance
pieces on the p.c.b. and the shaping of the connec-
tor modules ensure proper mounting and fixing of
the module. The inner part of the housing is free from
enamel and thus functions as a large contact plane
and shield with solid electrical conductivity and
mates with the earthing blades of the module. Con-
nection to earth is made before the plugs make con-
tact. An earthing area has been provided at the
housing to which grounding strips can be con-
nected in order to ensure solid low-impedance
earthing.

The degree of protection for the housing is IP51, for
the terminals IP21.

Three different types of housings can be delivered:

— 7RW600%--*xB*xx-- in housing 7XP20 with termi-
nals at both sides for panel surface mounting

The housing is built of a metal tube and carries a
terminal block with four holes for fixifig the,relay to
the panel.

All external signals are conngctedgo the terminal
block which is mounted without screws at the rear
of the housing. For each electrical connection,
one screwed terminal forihe use of up to two ring
cable lugs is provided. Alternatively, up to two sol-

id bare wires (even with different diameter) can be
connected directly. Use copper conductorsonly!
Use copper conductors only!

For dimensions please refer tozgigure2.1.

7RW600*--xDx*xx-- in housing 7XP20 with termi-
nal top and bottom for panel surface mounting

The housing is built of ametal tube and carries fix-
ing angles for mounting,on the panel.

All external signals,aretconnected to screwed ter-
minals which'arg arranged over cut-outs on the
top and bettem“eovers. The terminals are num-
bered,consecutively from left to right at the bot-
tom and topelse copper conductors only!

Fof dimensions please refer to Figure 2.2.

7TRW600x - xExxx- in housing 7XP20 for panel
flush mounting or cubicle installation

The housing is built of a metal tube and carries fix-
ing angles for mounting into the panel cut-out or
into the cubicle rack.

All external signals are connected to a connector
block which is mounted without screws at the rear
of the housing. For each electrical connection,
one screwed terminal for the use of up to two ring
cable lugs and one parallel snap-in terminal are
provided. For field wiring, the use of the screwed
terminals is recommended; snap-in connection
requires special tools. Use copper conductors
only!

For dimensions please refer to Figure 2.3.

10
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2.2 Dimensions

Figures 2.1 to 2.3 show the dimensions of the various types of housings available. O

7RW600x—xBxxx Housing for panel surface mounting 7XP20 with terminals at both sides

recommended space ¢
to the next unit
o 180 - 77 26
9 29.5
o [
1 ) —
| 31|0®
| o o1 dn
| o O h
O ==
| o fh
O [=1=)
| o h
O ==
Q
| o
| o o
| o| O o ©
ol © [>) ©
™| N [« N
| o 0
| ©
| o o] s
| 710
| s . B
5 uH
| | Q ip
| 2|¢ i
a
le & 1
10 55
L 4 .
Heavy current connectors (terminals 1 to 6,
not used in 7RW600):
iew A isolated ring cable lug: for bolts 6 mm diameter
max. major diameter 13 mm
type: e.g. PIDG of Messrs AMP
for copper wires with cross section
. 2.7 mm2 to 6.6 mm?2
Eart AWG 1210 10
cr solid bare copper wire directly: cross section 2.5 mm2+to 4.0 mm2
AWG 13 to 11
Ne flexible wire requires end sleeves
N \ e max. torque value 3.5 Nmor 31 in-lbs
C ) Voltage connectors (terminals 7 to 31):
isolated ring cable lug: for bolts 4 mm diameter
max. major diameter 9 mm
. type: e.g. PIDG of Messrs AMP
i ; i for copper wires with cross section
Dimensions in mm 10 M2 16 2.6 m2
AWG 17 to 13
solid bare copper wire directly: cross section 0.5 mm2to 2.6 mm2
AWG 20to 13

flexible wire requires end sleeves
max. torque value 1.8 Nmor 16 in-Ibs

Figure 2.1 Dimensions for housing 7XP20 for panel surface mounting with terminals at both sides
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7RW600x—xD*xx in housing for panel surface mounting 7XP20 with terminals top and bottom

261.5 OO
17 [clolololole] |24 29.5
25| [ofo 32

|
o [ [ K
29 \CD
” N
(aV] (a\] (aV] (o]
0| © © Q Q
$| © © o
| »® N 3
|l 1l fo—*
1lolo 8
ofjojoloolo]  [16 Earthing
115 screws
135 \
Max. 32 terminals for cross-sectian .5 mm2 or AWG 10

Max. torque value 1.7 Nm or 15 @
Installation on the panel sh@carried out with
studs or screws size M6

If the relay is to be ou%\‘(e.g. existing) bolts
size M8, then slo & 546 shall be used.
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7RW600x—xExxx Housing for panel flush mounting or cubicle installation 7XP20

29.5

172 37

/

| __— Mounting plate

266

244

Heavy current connectors (terminals

not used in 7RW600):

Screwed terminal (ring cable lug):

Snap-in terminal:

max. torque value

t t
for bolts 6 mmydiam
max. major ¢ @ mm
type: e.g. PIE @ essrs AMP
for cop ire cross section

2.7 mm?2 to 6.6imm?2
A‘ 1 10
fof co wires with cross-section
B\mm?2 t0’4.0 mm?2
to 11
O or 31 in-lbs

Voltage connecto inals 7 to 31):
Screwed terminal (ri a . for bolts 4 mm diameter

Snap-in terminal:

L 4

ue value

imensions in mm

max. major diameter 9 mm

type: e.g. PIDG of Messrs AMP

for copper wires with cross section
1.0 mm?2 to 2.6 mm?2

AWG 1710 13

for copper wires with cross-section
0.5 mm2to 2.5 mm?2
AWG 20t0 13

1.8 Nm or 16 in-lbs

>

6
4
{1 2

ector terminals

245 +1

71 +2
\im, &'TF
@ 5orM4
S
0
Yo}
&

6

/

oA

7.3

AN *JL

56.5 +0.3

Panel cut-out

igure 2.3 Dimensions for housing 7XP20 for panel flush mounting or cubicle installation
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2.3 Ordering data :

Numerical Frequency, Voltage, 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

and Overflux Protection 7TRW600(o0 | - A 0| - D|A f (]
7y 7y

Auxiliary voltage I

24/48N AC ..o 2

B0/110/125V AC ..o 4 0

220/250 Vdc/ 115V ac, 50/60 Hz . .............oovein.n.. 5

Construction

in housing for panel surface mounting
with terminals at both sides . ........... .. ... ... ... ... ...

in housing for panel surface mounting
with terminals top and bottom .......................... x
in housing for panel flush mounting/cubicle installation ..., . ..

Preset operating language

English ... ... .. 0

German ... 1

Spanish ....... ... ... @ 2

French .......... ... ... ....... oy 3

Scope of functions

Voltage and frequency protecti \ ............................................ 0
Voltage, frequency, rate-of-freq@-change protection .......... ... ... ... oL 1
Voltage and overflux prot 01 2
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24 Accessories

A connecting cable of 1 m length is attached to the converter V.24—to—RS485. This is used to connect the
terminals of the relay with the 25-pole socket at the converter which is designated with “RS422”.

The copper connecting cable 7XV5100 is to connect the 25-pole connector at the converter which is
designated with “RS232”, with the personal computer or laptop.

A copper connecting cable, a converter V.24 —to—RS485, and an operating program,DIGSI are necessary for
communication between the protection relay and a personal computer or laptop,

A fibre-optic converter is necessary when the relay is to be connected via an,optical/fibre cable to a central
station.

Copper connecting cable
between PC (9pin socket) and converter V.24 — RS485 . ... . % W oo vvovvvnn 7XV5100--2
between PC (25pin socket) and converter V.24 — RS485 M. .. .o oo ool 7XV5100-0

Converter V.24 — RS485
with connecting cable 1 m, PC adapter with connegior 280 Vac, 50 Hz ......... 7XV5700-0AA00
with connecting cable 1 m, PC adapter with connectoriylO Vac, 60 Hz ......... 7XV5700-—-1AA00

Converter full-duplex fibre-optic cable —.RS485
with aux. supply 24—250 Vdc and 110/2300Vac®,. . . ... .o o o i i 7XV5600-0AA00

Operating software DIGSI
DIGSI-LIGHT V3 (expansion level 1)

parameterization and operatingsoftware (English) ........................... 7XS5120--1AA00
DIGSI V3 extended version
parameterization and operatingisoftware (English) ........................... 7XS5020--1AA00

requirement: MS—WINDQWS\V3,1 or higher

Graphic evaluation grogram DIGRA")
for visualizatiomof fault recordings, together with DIGSI V3 (English) ........... 7XS5130--1AA00
requirement4MS =WINDOWS V3.1 or higher and DIGSI

1) is included in the extended version of operating software program DIGSI V3

C53000-G1176-C117 15
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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
Linearity range

voltage path

Overload capability voltage path
— thermal (rm.s.)

100 V to 125 V (selectable)

50 Hz/60 Hz (selectable)

< 0.2 VA per input

170 Vac

200 V continuous
230 Wafor <410's

Auxiliary voltage

Power supply via integrated dc/dc converter

Rated auxiliary voltage Uy dc

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

Permissible variations

Superimposed a.c. voltage, peak—peak

Power consumption quiescent
energized

Bridging time during failure/short-cirguit
of auxiliary voltage

Rated auxiliary voltage Uyfac

|19t0 58 Vdc | 48 to 150 Vdc |176 to 300 Vdc

<12%

approx. 2W
approx. 4 W

2 50 ms at Urated

| 115 Vac, 50/60 Hz |

Permissible variatiofis

92 to 133 Vac |

Output contacts

Output relays, number, total

two-channel controlled and monitored command relays

(K1 and K2)

Contactsipertelay K1 to K5
K6

Switching capacity MAKE
BREAK

Switching voltage
Rermissible current

6 (can be marshalled)

2 (can be marshalled)

1 NO

1 NC or 1 NO (reconnectable)
1000 W/VA

30
250
5
30

W/VA

\Y

A continuous
Afor05s

16
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Binary inputs, number

Rated operating voltages
Current consumption

Pick-up threshold
— rated aux. voltage 24/48/60 Vdc Upick-up

Udrop-off

— rated aux. voltage 110/125/220/250 Vdc Upick-up
Udrop-off

— pick-up/drop-off time

3 (can be marshalled)

24 to 250 Vdc
approx. 2.5 mA, independent of operating voltage

reconnectable by jumpers
>17 Vdc
< 8Vdc

>75Vdc
< 45Vdc

approx. 7 ms

Serial interface

— Standard
— Test voltage
— Connection

— Transmission speed

— Protocol

isolated

RS485

2.8kvd.c.

data cable at housing terminals, two data wires,
one frame,reference, for connection of a
personal‘computer or converter RS485/fibre-optic;
core pairs with individual and common screening,
sereenimust be earthed at both sides;
characteristic impedance 120 Q (>100 kHz)
capacitance per unit length <60 nF/km
loopyresistance per unit length <160 Q/km

major diameter > 0.53 mm

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

according to IEC 60870-5-103

3.1.2 Electrical tests

Insulation tests
Standards;

— High voltageitest (routine test)
except d.c. voltage supply input and RS485

— High voltage test (routine test)
onlyd.c. voltage supply input and RS485

—"High voltage test (type test)
between open contacts

~ Impulse voltage test (type test)
all circuits, class 111

IEC 60255—-5; ANSI/IEEE C37.90.0

2KkV (rm.s.), 50 Hz

2.8 kV dc

1.5kV dc

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

C53000-G1176-C117
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EMC tests; immunity (type tests)
Standards:

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

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

— Radio-frequency electromagnetic field,

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

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

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

10 V/m; 27 MHz to 500 MHz

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

— Radio-frequency electromagnetic field,

amplitude modulated; IEC 61000—-4-3, class 111

— Radio-frequency electromagnetic field, pulse

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

— Fast transients

IEC 60255—-22—-4 and |IEC 61000—-4 -4, class III

— Conducted disturbances induced by
radio-frequency fields, amplitude modulated
IEC 61000—4-6, class 111

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

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

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

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

10 V; 180 kHZ%0 80 MHz; 80 % AM; 1 kHz

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

Further EMC tests; immunity (type tests)

— Oscillatory surge withstand capability
ANSI/IEEE C37.90.1

— Fast transient surge withstand capability
ANSI/IEEE C37.90.1

— Radiated electromagnetic interference
ANSI/IEEE C37.90.2

— High frequency test
document 17C (SEC) 102

2.5 kV to 3 kV (peak); 1 MHz to 1.5 MHz,
decaying oscillation; 50 shots per s; duration 2 s;
R; = 150 Q to 200 Q

4 kV to 5 kV; 10/150 ns; 50 shots per s;
both polarities; duration 2 s; R = 80 Q

10 V/m to 20 V/m; 25 MHz to 1000 MHz;
amplitude and pulse modulated

2.5 kV (peak, alternating polarity);
100 kHz, 1 MHz, 10 MHz and 50 MHz,
decaying oscillation; R; = 50 Q

EMC tests; emission(type tests)
Standard:

— Conducted interference voltage, aux. voltage
CISPRi22, EN 55022, class B

— Intérference field strength
CISPR 11, EN 55011, class A

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

30 MHz to 1000 MHz

18
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

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

— Seismic vibration
IEC 60255—-21-3, class 1
IEC 60068—-2-59

IEC 60255—-21
and IEC 60068-2

sinusoidal

10 Hzto 60 Hz: 4+ 0.075 mm amplitude;
60 Hz to 150 Hz: 1.0 g acceleration
sweep rate 1 octave/min

20 cycles in 3 orthogonal‘axes

half sine
acceleration 5 g, duration/1 ms, 3 shocks in
each direction of/3 ofthogonal axes

sinusoidal

1 Hz to 8 Hz; % 4 mm amplitude (hor. axis)
1 Hz to 8§ Hz: =+ 2 mm amplitude (vert. axis)
8 Hz to 35\Hz: 1 g acceleration (hor. axis)

8 Hz0o 35akHz: 0.5 g acceleration (vert. axis)

sweep rate 1 octave/min
1fcycle,in 3 orthogonal axes

Vibration and shock during transport

Standards:

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

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

— Continuous shock
IEC 60255—-21-2, ¢lass 1
IEC 6006842—-29

IEC 60255—-21
and IEC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

C53000-G1176-C117
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3.1.4 Climatic stress tests

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

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

(> 55 °C decreased
display contrast)

-25°C to+55°C
-25°C to+70 °C

permissible temperature during storage
permissible temperature during transport

Storage and transport with standard works packaging!

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

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

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

perature fluctuations which may give rise to condensation.

3.1.5 Service conditions

The relay is designed for use in industrial environ-
ment, for installation in standard relay rooms and
compartments so that with proper installation elecx
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@rule, be
fitted with suitable spike quenching elements.

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

nermally necessary for sub-stations of lower volt-
agesr

— The screen of the RS485 cable must be earthed.

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

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

3.1.6 Design

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

— in housing%or surface mounting
— in Rousing for flush mounting
Degreelof protection acc. to EN 60529

approx. 4.5 kg
approx. 4.0 kg

=, Housing IP 51
~ Terminals IP21
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3.2 Undervoltage protection U< (Uy<, U;<"), Up<")

Setting ranges/steps
Undervoltage U< (Uy<, Ug<!), Up<Y) 20Vto 120V (steps 1V)

Time delay T(U<, Uy<, Uy<?), T Up< 0.00st0 60.00 s (steps0701 s)
for definite time characteristic and additional time delay or co

Time multiplier ™ 0.10st05.00 s (steps 0101 s)
for inverse time characteristic

Operating times

— pick-up time approx. 50.ms
— drop-off time approx. 30 ms
Reset ratio
undervoltage U< (Uy<, Ui<, Up<?) approx.\1.05
Trip time characteristic n 1
(refer to Figure 3.1) t= T_u ™™ + Tup<
Up
t tripping time
U voltage
Up setting value (address 1902),
valid fort —+ co
Tm time multiplier (Parameter 1903)
Tup< additional time delay (Param. 1904)
Tolerances
— voltage limit values U< W<, Uy <), Up<") 3 % of set value or 1V
— Inverse time charactetistic 3 % referred to U
— delay times T TUpx 1 % of set value or 10 ms

Influence variables

— Auxiliary d.c. voltage

in range 088 < Upy/Upyny < 1.15 <1%
— Temperature
imrange —5 °C < Uymp << +40 °C < 0.5%/10K
=, Frequency
in‘range 0.95 fy to 1.05 fy <1 %referredto U

1) positive sequence voltage U4 only with two-phase connection
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3.3 Overvoltage protection U>, U>> (U,>, Uy,>>1)

Setting ranges/steps O

Overvoltage U>,U>> 20Vto 170V (steps 1V)
Uy>, Uy>>1) 10Vto 170V (steps 1V) 4

Time delays T(U>, U>>, U, U>>T) 0.00 510 60.00 s (s@)
or co

Reset ratios U>, U>> (Uy>, Uy>>1) 0.90 to 0.99 .01)

Operating times Q
N

pick-up times
— overvoltage U>, U>> (Uy>, Uy>>T1)

drop-off times
— overvoltage U>, U>> (Uy>, Uy>>1) X. 50 ms

Tolerances @

— voltage limit values U>, U>> (Uy>, Uy 3 % of set value or 1V

— time delays T \

Influence variables 'S O

— Auxiliary d.c. voltage \
in range 0.8 < Up/Unn & <1%
— Temperature

in range —5 °C < Uymp << $40 °C < 0.5%/10K

— Frequency
in range 0.95 fy t@ <1 % referred to U

\ N
D) separat@. only with connection of two single-phase voltages

L 4

1 % of set value or 10 ms
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Setting ranges/steps O

Number of rate-of-change stages 4

3.4 Rate-of-frequency-change protection df/dt>

4
Rate-of-change values df/dt 0.4 Hz/s to 10.0 Hz/s (steps 0.
or oo (ineffective)

Time delays T 0.00 s t0 60.00 s (ste@)
st

or oo (ineffective)

Undervoltage blocking U< 20Vto 100V eps1V)
or oo (ineffective)

Operating times dependen fé

— pick-up times df/dt> appro

reset ratios ‘\

— pick—up value df/dt 0xX00.6
- undervoltage blocking gm 1.05
Tolerances @
— rate-of-change df/dt
in range 45 Hz to 50 Hz & 100 mH/s at fyy = 50 Hz and U = Uy
in range 54 Hz to 60 Hz \ 150 mH/s at fyy = 60 Hz and U = Uy
— time delays T \K 1 % of set value or 10 ms
— undervoltage blocking U< < ) 3 % of set value or 1V
Influence variabl rmange
— Auxiliary d.c. vol
in range 0.8 < Uy/ <1.15 <01%
— Temperature
in range —5 °C & Uymp < +40 °C < 0.1%/10K
— Frequen
inran z 10 65 Hz < 0.05%
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3.5 Frequency protection f><

Setting ranges/steps
Number of frequency stages
Pick-up value > or f<

Delay times T(f>, f<)

Undervoltage blocking U< for f>, f<

C)Q

L 4

40.00 Hz to 68.00 Hz (st%ﬁ Hz)
0.00 s t0 60.00 s N .015s)

or oo (ineffective)

4; adjustable f> or f<

or oo (ineffective

20 Vto 100 V )0%331V)

Operating times

— pick-up times >, f<
— drop-off times >, f<
Reset hysteresis Af

Reset ratio undervoltage blocking U<

Tolerances

— frequency >, f< @
— undervoltage blocking U<
— time delays T(f>, f<) \K

10 mHz at f = fy
typical 5 mHz at f = fy and U = Uy

3 % of set value or 1V

1 % of set value or 10 ms

Influence variable@

in range —5 < Ygmp < +40 °C
— Frequency

in range 40 Hz to 65 Hz

<0.1%
< 0.1 %/10K

< 0.05 %

C53000-G1176-C117
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3.6 Overflux protection U/f>

Setting ranges/steps

Overflux warning stage (ratio %‘ >)
N

= limit for preload processing

Time delay Tyan  (Warning stage)

Overflux tripping stage (ratio %‘ >>

N

)

Time delay T(U/f>>) (stepped characteristic)

Characteristic values U/f
associated time delays T
(for thermal stage)

Cooling-down time

1.00to 1.20 (steps 0.01)

0.00 st0 60.00 s (steps 0.0%s)
or oo (ineffective)

1.00to 1.40 (steps0.07)

0.00 s t0 60.00 s\, (steps 0.01 s)

or oo (ineffective)

1.10/1%1%,/ 1.204'1.25/1.30/1.35/ 1.40
0 s to 20000's (steps 1 s)

0,816,20000 s (steps 1 s)

Voltage transformer matching factor 0.50:t0 2.00 (steps 0.01)
Operating times (stepped characteristic)
— pick-up time at 1.1 times setting value <50ms

— drop-off time
Reset ratio pick-up on U/f

Tripping time characteristics
thermal replica according presettings

approx 60 ms

approx 0.95

refer to Figure 3.2

Tolerances

— pick-up on U/f
— time delays T (stépped ¢haract., warning stage)
— thermal stage

3 % of set value
1 % but min. 10 ms
5 % referred to U/f = 0.5 s

Influence variables

— Auxiliary'd.c. voltage

in rangex0.8 < Upy/Upyny < 1.15
— Temperature

in range =5 °C < Uymp < +40 °C
— Rrequency

in range 0.9 fy to 1.1 fy

<1%
< 0.5 %/10K

<1%

26
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3.7 Ancillary functions

Operational value measurements

— operational voltage values
measurement range
tolerance

— operational meas. value positive sequence voltage
measurement range
tolerance

— Frequency
Measurement range
Tolerance

— Overflux
Measurement range
Tolerance

U; U,Y) in V secondary
OVto170V
3%or2V

U42) in V secondary
OVto170V
3%or2V

f
25 Hzto 70 Hz
< 0.05Hz

U/f referred to rated fltUn/fN
Oto24
<5%

1) separate voltage U, only with connection of two single-phasé Veliages
2) positive sequence voltage U4 only with two-phase connectien

Fault event data storage

storage of annunciations of the last eight faults

Time assignment

resolution for operational annunciations
resolution for fault event annunciations

max time deviation

Data storage for fault recording

Instantaneous values:

max. 8 fault events

alternatively instantaneous or r.m.s. values

total storage time (fault détection or trip command = 0 ms)
max. 5 s, selectable pre-trigger and post-fault time

max. storage perio@ per fault event  Tax
pre-trigger time Tore
post-fault time Tpost

sampling rate

0.30 to 5.00 s (steps 0.01 s)
0.051t0 0.50 s (steps 0.01 s)
0.051t0 0.50 s (steps 0.01 s)

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

28
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r.m.s. values

total storage time (fault detection or trip command = 0 ms)
max. 50 s, selectable pre-trigger and post-fault time

max. storage period per fault event
pre-trigger time
post-fault time

sampling rate

Trax
Tpre
Tpost

0.30 to 50.00 s (steps 0.01 s)
0.051t0 5.00 s (steps 0.01 s)
0.051t0 5.00 s (steps 0.01 s)

1 r.m.s. value per 10 ms at 50"Hz
1 r.m.s. value per 8.33 ms at,60'Hz

Trip circuit supervision

with one or two binaryfputs

Circuit breaker trip test

with live trip

3.8

Performance outside of the operatioen‘ranges

Operating ranges

L >10V; 25 < f/[Hz < 70

Function

Uugi10v

f<25Hzorf>70Hz

Undervoltage protection U<, Uy<

no blocking

pick-up/and. trip will occur when the volt-
age has been in the operating range be-
fore

no blocking
measured values seem smaller; thus, over-
function is possible

Overvoltage protection U>, U&

no blocking
no pick-up since the measured value lies
below the setting value; no trip

no blocking
measured values seem smaller; thus, no
overfunction

Rate-of-frequency-change, protec-
tion df/dt>

blocking™)
undervoltage blocking of this protection is
effective

blocking
no pick-up; protection resets when already
picked up

Frequencygprotectiont> <

blocking™)
undervoltage blocking of this protection is
effective

blocking
no pick-up; protection resets when already
picked up

Overflux protection U/f>

blocking
no pick-up; protection resets when already
picked up

blocking
no pick-up; protection resets when already
picked up

JTable 3.1 Performance of the functions outside of the operating ranges

*) unless undervoltage blocking is set ineffective (co)

C53000-G1176-C117
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4  Method of operation

4.1 Operation of complete unit

The numerical voltage, frequency, and overflux pro-
tection relay SIPROTEC 7RW600 is equipped with a
powerful and proven 16-bit microcontroller. This pro-
vides fully digital processing of all functions from
data acquisition of measured values to the trip sig-
nals to 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 and match
them to the internal processing level of the unit.

Apart from the galvanic and low-capacitive isolation
provided by the input transformers, filters are, pro-
vided for the suppression of interference. The filters
have been optimized with regard tofbamdwidth and
processing speed to suit the measuredgvalue pro-
cessing. The matched analog, values are then
passed to the analog input sectiontAE.

The voltage inputs are independent from each other.
They can be connected either/to two different volt-
age sources (as illustrated) or to two voltages of a
voltage transformer set, e.g. phase-to-phase in V-
connection.

L1 L2 L3
= = ME AE
TR N El1EINE] ' LCD display
1 7 ] (2x8 characters)
4 | ———J— Blocked '
ﬂé— Service
E—l U, I[ D | . | )
= a
- N 4 LED (can
\ [ 4 be marshalled)
H > 2
= [ug
RN —— —
q E D |:| [
1 1
Operator YJIV | N [I — \. 6output relays
panel _D_ ~— (can be marshalled)
! Reset '
—— =
3 binary in- | [I |—og /
puts (can be
marshalled) | '
Isolated
serial Personal computer
\ interface !
Power supply r_\;

L. i i i i

.

Figure 4.1

Hardware structure of the numerical frequency, voltage, and overflux protection relay 7RW600

— example for connection to two independent single-phase voltages U and Uy
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The analog input section AE contains input amplifi-
ers for each input, analog-to-digital converters and
memory circuits for the data transfer to the micro-
controller.

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

— filtering and formation of the measured quantities,
— scanning of limit values and time sequences,

— calculation of the frequency and the rate-of-
change in frequency,

— calculation of the positive sequence voltage in
case of two-phase voltage connection (V-con-
nection),

— calculation of the ratio U/f which is proportional to
the flux or induction,

— calculation of the tripping time in accordance with
the selected characteristics and delay times,

— decision about trip commands,

— storage of measured quantities during a fault for,
analysis.

Binary inputs and outputs to and from the miicrocon-
troller are channelled via the input/outputielements.

From these the controller receives information from
the switch-gear (e.g. remote resetting) or from.other
equipment (e.g. blocking signals). Outputs include,
in particular, the trip commands to the circuitlreak-
ers, signals for remote signalling of impoftant events
and conditions as well as visual indicators_(KEDs),
and an alphanumerical display on the front.

An integrated membrane keyboard in“connection
with a built-in alphanumericalflLCD, display enables
communication with thefunitwAll operational data
such as setting values, plantdata, etc. can be en-
tered into the protectionfromthis panel (referto Sec-
tion 6.3). Using this panelthe parameters can be re-
called and the relevant,data for the evaluation of a
fault can be read out after'a fault has occurred (refer
to Section 6.4) gFhe dialog with the relay can be car-
ried out alternativelyvia the serial interface by means
of personalgecompulter.

A power,supply unit provides the auxiliary supply to
the described functional units with +5 V. Transient
failtres, in the supply voltage, up to 50 ms, which
mayteccur during short-circuits in the d.c. supply
system" of the plant are bridged by a d.c. voltage
storage element.

The following clarification explain all possible pro-
tection functions of the relay. In the actual case, only
the functions in accordance with the ordering code
are available (see Section 2.3 Ordering data).

C53000-G1176-C117
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4.2 Undervoltage protection U< (U,<, U<, Up<)

The undervoltage protection mainly protects con-
sumers (induction machines) from the conse-
quences of dangerous voltage drops in island net-
works and prevents impermissible operating condi-
tions and possible loss of stability. It can also be
used as a criterion for load shedding in intercon-
nected networks.

The relay provides two measured voltage inputs U
and Uy. Thus, it is possible either to process two in-
dependent voltages and monitor them for undervol-
tage or to process the positive sequence voltage U4
of a three-phase system. In the latter case, two
phase-to-phase voltages must be connected to the
relay in V—connection.

The positive sequence component is not influenced
by asymmetrical occurrences in the system. It is de-
cisive for the torque of an induction machine and has
an advantage in particular when evaluating stability
problems. In the event of two-phase short-circuits or
earth faults, asymmetrical voltage drops will occur.
In contrast to single-phase measuring systems, the
measurement of the positive sequence system is
not influenced by these events.

An adjustable time delay is provided to bridge out
permissible short-term voltage drops.

The voltage-dependent characteristic allows 4to
adapt the protection exactly to the stabilityseharac?
teristic of the machine. If a machine falls into the'un-
stable area below the stability curve, it wilkstalhof run
at substantially reduced speed, evenjffull valtage is
restored after a shorttime. Only squiftrel'¢éage machi-
nes for which the torque charactesistieof the driven
machine lies below the motor{characteristic at all
speeds, will regain their rated,speed. All other ma-
chines will be thermally and perhaps mechanically
overstressed during, amyatiempt to return to full
speed after return of voltage:

The undervoltage protection is of single-stage de-
sign. In order to avoid malfunction of the protection
in the event of secondary voltage failure, it can be

blocked via a binary input, e.g. by the auxiliary cons=
tact of a voltage transformer miniature circuit break-
er or from the position of the main circuit breaker
when the machine is at stand-still.

The measured voltages are filtered by numeri€al fil-
ter algorithms; the fundamental wavg#is paramount.
The frequency error of the filtersyis compensated in-
ternally within the operating ranges; When the fre-
quency goes beyond the operating,range of the pro-
tection, i.e. below 20 Hz or above 70 Hz, the under-
voltage protection remains operative. But, since fre-
quency compensation 4s, nojmore possible, in-
creased measurementfesroris expected so that the
protection will become more sensitive and tends to
overfunction. Thereforejwhen used as machine pro-
tection, the undervoliage protection must be
blocked via‘abinarydnput during run-up and shut-
down of the machine.

Whentthe relay is switched on and no measured volt-
age igfpresent, the undervoltage protection does not
operate. First, when a measured voltage is con-
nected within the operation range, i.e. above 10 V
and within 25 Hz to 70 Hz, the protection is acti-
vated; the frequency is measured at the voltage in-
put U. This prevents from pick-up and tripping imme-
diately after the relay has been connected to its sup-
ply voltage. Once the protection has been activated,
it can be deactivated only by triggering the blocking
input. This feature can be suppressed: in case the
setting parameter OV BLK is switchen OFF, every un-
dervoltage leads to pick-up of the undervoltage
protection even in case undervoltage is present be-
fore switching on of this protection function.

The measured voltage inputs U and Ux may be used
for different applications but the frequency of both
voltages must be the same.

Figure 4.2 shows the logic diagram of the undervol-
tage protection with two independent voltages, Fig-
ure 4.3 with two phase-to-phase voltages in V—con-
nection with definite time characteristic and Figure
4.4 with inverse time characteristic.
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« FNr 6532 FNo 6533 FNo 6539
Parameter OV BLK (ON = “1”) U< act U< Fit

— U<

u>10V —I—
L 4

f<70 Hz}— & >1 s Qb

& \Cb
R
f>25 Hz — @
Block U< lr "o 63|

FNr 6578

FNo 6580

Ux

Ux<

Function number

Ue>10V
Annunciation

Block Uy < |7
Trip —»

Figure 4.2 Logic diagram of the undeNZotection with two independent single-phase voltages

Parameter OV BLK (ON = “1”) Q\O

FNo 6577

FNo 6533 FNo 6539
Uiz | U< Fit
)
Ui< TU<
Uios & [—* [ —
(G K

FNr 6532

Function number

U< FNo 6531 -
( U<blk ) Trip —»

igure 4.3 Logic diagram of the undervoltage protection with two-phase connection (V-connection) and
processing of the positive sequence voltage component U
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Parameter OV BLK (ON = “1”)

FNo 6525

——(Up< )

FNo 6526 FNo 6527
Up<CFIt) -(Up< Trp )

U T Up<

[ﬁ
t

UL1o
V)
U1 <
Uios
(Uy) Uy 9
FNr 6524
Up< act
f<70 Hz
L— L
>1
f>25 Hz— & — s|Q —
il s
U>10V
Block Up<

Function number

Annunciation

FNo 6523

Trip —»

( Up=<plkl)

Figure 4.4 Logic diagram of the undervoltage protection with'twe-phase connection (V-connection) and
processing of the positive sequence voltage component U4 and with inverse time tripping

characteristic

4.3 Overvoltage protection U>;U> > (Uy>, Uy>>)

Overvoltage protection has the taskeof protecting
electrical machines, and the associatedyele€trical
plant connected to it, from the effectstof impermissi-
ble voltage increases. Overvoltages,canibe caused
by incorrect manual operation ofithe exgitation sys-
tem, faulty operation of the aut@maticjvoltage regu-
lator, (full) load shedding of asgenerator, separation
ofthe generator from the system or during island op-
eration.

The relay provides, two measured voltage inputs U
and Uy. Thus, it is possiblé either to process two in-
dependent voltages and monitor them for overvolt-
age or to process the voltages of a three-phase sys-
tem. In the first casé; separate threshold values U>
and Ux> can be set. Inthe latter case, two phase-to-
phase valtagés must be connected to the relay in
V —connection, the setting values U> and T U> are
then valid for both voltages, and the setting values
Ux>and Ux> are irrelevant, but annunciations are

generated for each voltage which has exceeded the
threshold.

The overvoltage protection is of two-stage design.
Numerical filters ensure that only the fundamental
waves are processed and harmonics are sup-
pressed. Time stages are provided to bridge out
short voltage rises. A large overvoltage initiates a
fast trip by the assigned U> > stage; a small overvol-
tage initiates a long-time trip by the assigned U>
stage. Voltage limit values, drop out ratio and time
delays can be set individually for each stage.

Tripping of the overvoltage protection can be
blocked by an external criterion via binary inputs.

Figure 4.5 shows the logic diagram of the over-
voltage protection with two independent voltages,
Figure 4.6 with two phase-to-phase voltages in V—
connection.
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FNo 6568 O
FNo 6570 c
U> Fit U> Trp
U U> TU> -
2 ¢ x .

L 4
FNo 6571 %
FNo 6573

[ U>> & TU>>

° 2

FNo 6566 Q
Block U> Us bk @
FNo 6587 \
FNo 6589
—( Ve Tp)

Ux> l
Uy . -
FNo 6590
—Ux>> L
Block Uy > Function number

Annunciation

Trip —

o%ram of the two-stage overvoltage protection with two independent single-phase

ages: separate setting values and separate blocking facilities for the two measured volt-
and Uy
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Fhio 6568 FNo 6570 O
U> Flt 0
6. Upto (_U>Fit ) r Us Trp C)

U U> TU>

& | 2 [ ’,

FNo 6571 %
U>> Flit FNo 6573
[ U>> & TU>>

FNo 6587 \
9. Uiz s (U Tip)

FNo 6566

Block U> Us blk

Uy U> -
&
O
FNo 6590
— U>>
— L

Trip —

\& Function number
O Annunciation

m oOf the two-stage overvoltage protection with two-phase connection (V—con-
nd grocessing of the maximum voltage: common setting values and common
ity for the two measured voltages, but separate annunciations and outputs
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4.4 Rate-of-frequency-change protection df/dt>

When the power equilibrium between the power
generation and the power demand is distorted, e.g.
by failure of an important power station, disconnect-
ing or load shedding measures must be taken im-
mediately in order to prevent black-out of the entire
power system. These measures are the more effec-
tive the earlier they are taken after the disturbance is
detected.

The rate-of-frequency-change protection detects
changes in the frequency fast and reliably. Load
shedding measures can thus be initiated before the
permissible frequency limit (which can be detected
by the frequency protection, see Section 4.5) is
reached.

The rate-of-frequency-change  protection  of
7RW600 is of four-stage design. The stages can be
set with individual and independent operating direc-
tion (frequency acceleration or frequency reduc-
tion), pick-up value, and delay time. They can initiate
different control functions. Thus, variable matching
to the system conditions is possible.

If a stage is to operate on frequency reduction (neg-
ative rate-of-change) it operates below the ratédre-
quency. If a stage is to operate on frequengy acgcel-
eration (positive rate-of-change) it operates above
the rated frequency.

The frequency is derived from the voltage input U,
which is normally supplied by a phase-to4phase volt-
age (e.g. U 1_1o). The voltage input Uy is,irrelevant
for frequency measurement. The fundamental wave
is filtered out. The rate-of-change is evaluated from
the calculated frequency in 100 ms intervals. The re-
sult is stabilized by a sufficient"fiumber of repeated
measurement.

The frequency, and thus'its,rate-of-change, can be
processed as long as thedinput voltage U is of suffi-
cient magnitude andithe“frequency lies within the
operating range ofithe protection. When the voltage
is too small forsevaluation, the rate-of-change pro-
tection is blogked asyis the frequency protection.

The trip commands can be delayed by timer stages.
Additionally; each rate-of-change stage can be log-
ically AND=combined with the corresponding fre-
duency ‘stage. Each rate-of-change stage can be
bloeked via binary inputs from external sources, and
the rate~of-change protection can be blocked in to-
tal.

the logic diagram of the rate-of-frequency-change
protection is illustrated in Figure 4.7. In this example
all four stages are set to operate on frequency re-
duction (df/dt<), which corresponds to the factory
setting of the relay.
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re 4.7 Logic diagram of the rate-of-frequency-change protection

Trip —»

C53000-G1176-C117



7RW600 V3

Method of operation

4.5 Frequency protection f><

Frequency protection is used to detect overfrequen-
cy or underfrequency in electrical networks or power
stations. When the frequency increases above or
decreases below the permissible limits, control
commands are output, e.g. to divide the network, to
shed consumers, or to disconnect the power sta-
tion.

The cause of underfrequency is either an excessive
demand of active power from the network, or faulty
operation of the governor or of the frequency regula-
tor. Underfrequency protection is also applied on
generators which operate (temporarily) in an island
network. In island operation the reverse power pro-
tection cannot operate should the prime mover fail.
The underfrequency protection can be used to sep-
arate the generator from the network.

Overfrequency is caused, for example, by load
shedding (island operation) or by faulty operation of
the frequency regulator. The danger in this case is
that machines connected to long unloaded lines
may commence to self-excite.

The frequency protection includes four freql@iency
stages. Each stage can be set individually as an un-
derfrequency or overfrequency stage and istinde-
pendent from the other stages and can initiate differ-
ent control functions. Thus, variable matching toithe

system conditions is possible. The set frequengy
threshold determines whether a stage @perates as
an overfrequency protection (when setiaboye the
rated frequency) or as an underfrequency protec-
tion (when set below the rated frequency).

Numerical filters are providedd® exclude influences
by harmonics and phase,shifis® Ripple control fre-
quencies are irrelevant (attenuation >65 dB at twice
rated frequency). The resuit is‘stabilized by a suffi-
cient number of repeatedimeasurement.

The frequency is derivedvfrom the voltage input U,
which is normallyssupplied by a phase-to-phase volt-
age (e.g. UL1&L2). The voltage input Uy is irrelevant
for frequency measurement.

The freguency an be processed as long as the in-
put voltage,U is of sufficient magnitude and the fre-
quency lies within the operating range of the protec-
tionhWhen the voltage is too small for evaluation, the
frequency protection is blocked.

The trip commands can be delayed by timer stages.
Additionally, each frequency stage can be blocked
via binary inputs from external sources, and the fre-
quency protection can be blocked in total.

The logic diagram of the frequency protection is il-
lustrated in Figure 4.8.
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re 4.8 Logic diagram of the frequency protection
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4.6 Overflux protection U/f>

The overflux protection is used to detect impermissi-
ble overflux conditions in electrical equipment which
can endanger e.g. generators or transformers. Such
conditions are caused by an increase in voltage
and/or reduction in frequency.

The induction which is proportional to the flux is

> 1 v

B =

A 444 . N-A {

where

induction

flux

number of turns
iron cross-section
induced voltage
frequency

~TCr>Z8
I

An increase in induction above the rated values
leads very quickly to saturation of the iron core and
to large eddy current losses. Power station unit
transformers which are separated from the system
and connected only to the generator are particularly,
endangered.

The overflux protection measures the ratiofvoltage/
frequency which is proportional to the induction B.

The measured voltage for overflux prgtection de-
pends on the connection mode (singlefphase or
two-phase). With single-phase conpection;the volt-
age U is taken for overflux detéetionythe voltage Uy
is then irrelevant. With two-phaseyconnection the
maximum of the two voltages and Uy'is decisive for
overflux detection. The frequency‘is assumed to be
the same, it is always meastired¥fom the voltage U.

The overflux protectiomis fitted with a definite time
stage U/f>> and a thermal stage which approxi-

mates the heating-up of the iron caused by the over-
flux, according to a thermal single-bodyfmodel.

A counter is released when a settable pick-Up value
U/f> is exceeded. This counter is incremented ac-
cording to the excess in U/f. When thétrip limit is
reached trip command is issu€d.

When the measured quantityfallsibelow the pick-up
value, trip command is ganeelled and the counter is
decremented according fto |the set cooling-down
time. The counter is et tozero when the reset input
is energized or when jthe overflux protection is
blocked.

The thermal,characteristic is defined by 7 pairs of
values U/f (referred to rated values) and T (see Fig-
ure 4.9). The preset values are adequate in most
cases;\it‘eorresponds to a standard power trans-
former.

The preset values can be changed if necessary by
entering different time values during setting. The
protection calculates then a user defined tripping
time characteristic. The intermediate values are in-
terpolated.

The preset values suppose that the pick-up value U/
f> and the first setting value of the thermal stage are
identical (1.1 times rated flux, see Figure 3.2). If
these values differ from each other, the relay will
react as shown in Figure 4.9.

An adjustable correction factor allows matching of
the voltage magnitude in case the rated voltage of
the voltage transformers differs from the rated volt-
age of the protected object.

The logic diagram of the overflux protection is illus-
trated in Figure 4.10.
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__— Pick-up threshold U/f> (parameter 2902)
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re 4.10 Logic diagram of the overflux protection
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4.7  Trip circuit supervision

The device includes a trip circuit supervision for one
trip circuit. Dependent on the number of binary in-
puts which are available for this purpose, supervi-
sion can be effected with one or two binary inputs.
When two binary inputs are used, disturbances in
the trip circuit can be detected for every switching
condition; when one binary input is used, those dis-
turbances which occur during closed trip contacts
cannot be detected.

Figure 4.13 shows the logic diagram of the annunci-
ations generated by the trip circuit supervision.

4.7.1 Supervision using two binary in-

puts

When two binary inputs are used, they are con-
nected according to Figure 4.11: one input in paral-
lel to the trip relay the circuit of which is to be super-
vised, the other in parallel to the circuit breaker auxil-
iary contact.

Note: In 7TRW600, the two binary inputs B2 and BI3
have a common negative pole. This combinatiofn'is,
therefore, not suitable for trip circuit supervisien.
Use the binary inputs BI1 and BI2 instead:

The binary inputs are energized (legical “H”) or
short-circuited (logical “L”) depending onlthe status
of the trip relay and the circuit breaker(see Figure
4.11).

During normal operation it isS"Aet possible that both
the binary inputs are de-eénergized (logical “L’) at the
same time unless for theishort time where the trip
relay has already clgsed’but the breaker is not yet
open.

If both the binary inputs are de-energized continu-
ously, this indicatesthat either the trip circuit is inter-
rupted, or the™tip circuit is short-circuited, or the
control voltage for tripping is absent, or the breaker
has not properly operated. Thus, this status indi-
cates a fault in the trip circuit.

Thestatus of the two binary inputs is checked ap-
proximately in 200 ms intervals. An intentional time
delay for alarm is produced by three repeated status
checks before an alarm is given. This prevents from
faulty alarms due to short transient occurrences.

4.7.2 Supervision using one binary in-
put

When one binary input is used, this is connected ac-
cording to Figure 4.12: in parallel to the frip relay the
circuit of which is to be supervised.

The binary input is energized (logical “H”) as long as
the trip relay is not energizedtand the trip circuit is
healthy.

When the binary input'isynot energized (logical “L’),
this indicates that eitherithe trip contact is closed or
the trip circuitfis “interrupted, or the trip circuit is
short-circuitedjier the control voltage for tripping is
absent. As'the,trip’ contacts may be closed during
healthy trip ¢ircuit condition, the status of the binary
inputis ehecked in relatively long periods (30 s). Fur-
thermore, an intentional time delay for alarm is pro-
dueed"byythree repeated status checks before an
alarmiis given. This prevents from faulty alarms dur-
ing“elosed trip contacts.

Since the second binary input is not available in this
mode, it must be replaced by a resistor R which is
connected to the breaker auxiliary contact Aux2 (re-
fer to Figure 4.12, compare with Figure 4.11). This
allows to detect disturbance in the trip circuit even
when the breaker auxiliary contact Aux1 is open and
the trip contact is reset. The resistance of R is dimen-
sioned such that the trip coil TC must not be ener-
gized when the circuit breaker is open (auxiliary con-
tact Aux1 open, Aux 2 closed); on the other hand the
binary input must be safely energized when the trip
contact is open.

Information on how to dimension the resistor are
contained in Section 5.2.3.2.
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[ 7Rwe00 [ ] ' : N
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-

TR  Trip relay of 7RW600
or any other protection relay

Bl Binary input of 7RW600
TC  Circuit breaker trip coil
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n number of repeated status checks = 3

i 4.11 Principle of trip circuit supervision with two binary inputs
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Figure 4.12 @f trip circuit supervision with one binary input
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4.8 Ancillary functions

The ancillary functions of the numerical voltage, fre-
quency, and overflux protection 7RW600 include:

— processing of annunciations,

— storage of fault data for fault recording,
— operational measurements,

— test routines,

— monitoring functions.

4.8.1 Processing of annunciations

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

4.8.1.1 Indicators and binary outputs, (output

relays)

Important events and conditions are indicated by
optical indicators (LED) on the front plate! I he relay
also contains output relays for remote sighalling and
trip commands. All of the signals ¢an‘besnarshalled,
i.e. they can be allocated meahningstether than the
factory settings. In Sectionigt5 the delivered condi-
tion and the marshalling facilities,are described in
detail.

The output relays arg nat’latched and automatically
reset as soon a§ythe@riginating signal disappears.
The LEDs can’be atranged to latch or to be self-re-
setting.

The memories‘efithe LEDs can be reset:

— locally, by operation of the reset button (“N”) on
the relay,

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

=Wia the operating interface,

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

Some indicators and relays indicate conditions; it is
not appropriate that these should be stored. Equally
they cannot be reset until the originating criterion
has been removed. This mainly*concerns fault indi-
cations such as “Trip cireuit interrupted”, etc.

A green LED indicates readinessfor operation (“Ser-
vice”). This LED cannotbge reset and remains illumi-
nated when the microeontroller is working correctly
and the unit is not faulty. The LED extinguishes when
the self-checkingifunétion of the microcontroller de-
tects a fault or'whemthe auxiliary voltage is absent.

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

4.8.1.2 Information on the display panel or to

a personal computer

Events and conditions can be read off in the display
on the front plate of the device. Additionally, a per-
sonal computer, for example, can be connected via
the operation interface, and all the informations can
then be sent to it. The interface is suited to be oper-
ated directly or via a modem link.

In the quiescent state, i.e. as long as no system
faults are present, the display outputs the operation-
al measured values of the frequency and voltage at
voltage input U. In the event of a network fault, infor-
mation on the fault appears instead of the operating
information. The first line of the display indicates
fault detection messages; the second line displays
the trip annunciation of the protection. The quies-
cent information is displayed again once these fault
annunciations have been acknowledged. The ac-
knowledgement is identical to resetting of the stored
LED displays as in Section 4.8.1.1.

The device also contains several event buffers, e.g.
for operating messages or fault annunciations (refer
to Section 6.4). These messages, as well as the
available operating values, can be transferred into
the front display at any time using the keyboard orto
the personal computer via the operating interface.
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After a fault, for example, important information con-
cerning its history, such as pick-up and tripping, can
be called up on the display of the device. The fault
inception is indicated with the absolute time of the
operating system. The sequence of the events is
tagged with the relative time referred to the moment
at which the fault detector has picked up. Thus, the
elapsed time until tripping is initiated and until the
trip signal is reset can be read out. The resolution is
1 ms.

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

The protection device stores the data of the last
eight network faults; if a ninth fault occurs the oldest
fault is overwritten in the fault memory.

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

4.8.2 Data storage and transmission
for fault recording

The instantaneous values of the measured values
u and uy

are sampled at 1 ms intervals (for 50 Hz) or®,83 ms
intervals (for 60 Hz) and stored im@’circulating shift
register. In case of a fault, the data,aréistered over a
selectable time period, but max. over 5 seconds.
The maximum number of fault ‘fecards within this
time period is 8. These data areythen available for
fault analysis. For eachitenewed/fault event, the ac-
tual new fault data are stored without acknowledge-
ment of the old data.

The r.m.s. values of theyyneasured values

U, Uy, and f — fy

can alternatively be sampled at intervals of one half
a.c. period and stored in a circulating shift register. In
case of a fault, the data are stored over a selectablg
time period, but max. over 50 seconds. The maxi-
mum number of fault records within this time périod
is 8. These data are then available for fault analysis.
For each renewed fault event, the actual new fault
data are stored without acknowledgement of the old
data.

The data can be transferred to atonnetted personal
computer via the operation interface,and evaluated
by the protection data evaluationprogram DIGSI®.
The voltages are referred to their maximum values,
normalized to their rated values®and prepared for
graphic visualization. 1, addition, signals are
marked as binary tragesye.g**Pick-up” and “Trip”.

4.8.3 _ Operating measurements and
conversion

For local reeall or transmission of data, the truer.m.s.
values‘efthe voltages U and Uy (if connected) as well
as theifrequency fare available as long as the relay is
notdealing with a fault. When the overflux protection
is available (model 7RWB00k —*kxix—24kk), the
calculated quotient U/f can be read out.

The following is valid:

— U and Uy ") voltages in V secondary,

- U9 positive sequence voltage in V sec-
ondary (if available),

—f frequency in Hz,

- U/t flux proportional to U/f, referred to

rated conditions Un/fy (if available).

1) separate voltage Uy only with connection of two
single-phase voltages

2) positive sequence voltage U4 only with two-phase
connection

48
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4.8.4 Test facilities

7RW600 allows simple checking of the tripping cir-
cuit and the circuit breaker as well as interrogation of
the state of the binary inputs. Initiation of the test can
be given from the operator keyboard or via the oper-
ator interface (refer to Section 6.6.3 and 6.6.4).

4.8.4.1 Circuit breaker trip test
Prerequisite for the start of a circuit breaker trip test
is that no protective function has picked up.

The relay issues a trip command. Before start of the
procedure and during the test procedure, the relay
indicates the test sequence in the display.

4.8.4.2 Interrogation of binary states

The momentary condition of the binary inputs can
be displayed on request by the operator as well as
the LED indicators.

4.8.5 Monitoring functions

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

4.8.5.1 Hardware monitoring

The hardware is monitored,for faults and inadmissi-
ble functions. In detail this is accomplished by moni-
toring:

— Auxiliary/and geference voltages

Failure or switeh-off of the auxiliary voltage auto-
matically puts the system out of operation; this
status is indicated by the breaking contact of an
availability relay provided it is accordingly allo-
cated. Transient dips in supply voltage of less
tRan 50 ms will not disturb the function of the
relay.

— Command output channels:

Two of the six output relays are controlled by two
command channels (K1 and K2); they areathere-
fore, particularly suited for tripping. As longgas no
pick-up condition exists, the centralycontroller
makes a cyclic check of these command output
channels for availability, by exciting each chan-
nels one after the other and checking for change
inthe output signal level. Change of the feed-back
signal to low level indicatesfa fault in one of the
control channels or in the felaycoil. Such a condi-
tion leads automaticallyjte alarm and blocking of
the command output.

— Memory modules:

After the relay has'been connected to the auxiliary
supply veltagey, the working memory (RAM) is
checked by writing a data bit pattern and reading
it.

The,further memory modules are periodically
checked for fault by

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

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

4.8.5.2 Software monitoring

For continuous monitoring of the program se-
quences, watchdog timers are provided which will
reset the controller in the event of controller 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
controller.

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 signal, thus indicating
“equipment fault” and simultaneously the LED
“Blocked” comes on.

C53000-G1176-C117

49



7RW600V3

Installation instructions

5 Installation instructions

/_v\ Warning

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

In particular the general erection and safety regulations (e.g. IEC, DIN, VDE, ar natienal standards)
regarding the correct use of hoisting gear must be observed. Non-observance €an'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 ensuré
that there are no external traces of damage.

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

Before initial energization with{supply voltage, the
relay shall be situated in the_operating area for at
least two hours in order ftoensure temperature
equalization and to aveid hdmidity influences and
condensation.

5.2 Preparations

The operatingyconditions must accord with VDE
0100/5.73@andVDE 0105 part 1/7.83, or correspond-
ing national ‘standards for electrical power installa-
tions!

m Caution!

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

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

5.2.1.1 Model 7RW600x—-xBxxx or —xDxxx for

panel surface mounting

— Secure the unit with four screws to the panel.
Verify sufficient space to adjacent relays in case of
model —%xBxxx. For dimensions refer to Figure
2.1 or22.

— Make a solid low-ohmic and low-inductive opera-
tional earth connection between the earthing sur-
face at the bottom 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; ob-
serve labelling of the individual terminals; observe
the maximum permissible cross sections.

— If the RS485 interface is used, the cable screen
must be earthed.

5.2.1.2 Model 7RW600x--xExxx for panel
flush mounting or cubicle installation

— Slip away the covers at top and bottomyofsthe
housing in order to gain access to the fougholes in
the fixing angle.

— Insert the unit into the panel cut-out.or the cubicle
rack and secure it with four fixing screws. For di-
mensions refer to Figure 2.3:

— Make a solid low-ohmiciandfew-inductive opera-
tional earth connection betweenthe earthing sur-
face at the rear of the unit' using at least one stan-
dard screw M4, and the earthing continuity sys-
tem of the pangl or cubicle; recommended
grounding strap DIN72333 form A, e.g. Order-No.
15284 of Messrsiruseidt, Remscheid, Germany.

— Make conpettions'via the screwed or snap-in ter-
minals of theleofinectors of the housing. Observe
labelling of the individual connector modules to
ensure correct location; observe the max. permis-
sible conductor cross-sections. The use of the
screwed terminals is recommended; snap-in con-
nection requires special tools and must not be
used for field wiring unless proper strain relief and
the permissible bending radius are observed.

~ If the RS485 interface is used, the cable screen
must be earthed.

5.2.2 Checking the rated data

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

5.2.2.1 Auxiliary voltage

Four different ranges of auxiliary voltage can be de-
livered (cf. Section 2.3 and 3(1.4).If, for exceptional
reason, the rated voltage ofithe supply input is to be
changed, it must be taken into account that the
models for rated auxiliary voltage 60/110/125 Vdc
and 220/250 Vdc differ. fram‘each other by different
plug jumpers. Theassighment of these jumpers and
their location onghepuetb. are shown in Figure 5.1.
The model for220/250 Vdc is suitable for 115 Vac,
too. When the relay is delivered, all theses plugs are
correctly located and matched to the specification
given on the hame plate of the relay, so that, normal-
ly, none ofithe jumpers need be altered.

512.2.27 Control d.c. voltage of binary inputs

When delivered from factory, the binary inputs are
designed to operate in the total control voltage
range from 19 V10300 V d.c. If the rated control volt-
age forbinary inputsis 110 V or higher, itis advisable
to fit a higher pick-up threshold to these inputs in or-
der to increase stability against stray voltages in the
d.c. circuits.

To fit a higher pick-up threshold of approximately
75V to a binary input a jumper must be removed.
Figure 5.2 shows the assignment of these jumpers
and their location on the p.c.b.

Note: If binary inputs are used for trip circuit supervi-
sion, it must be considered that two binary inputs (or
one input and a replacement resistor) are con-
nected in series. Therefore, the pick-up threshold
must be clearly smaller than half the control voltage.

5.2.2.3 Relay K6: NO or NC operation

The output relay K6 is equipped with a change-over
contact but only one contact circuit can be con-
nected to the terminals. A jumper on the p.c.b. de-
termines whether the normally open contact or the
normally closed contact is effective. When delivered
the NC contact is effective and signals “equipment
fault”. The allocation of this jumper is illustrated in
Figure 5.1.
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For all alteration of jumpers, proceed as follows:

— Slip away the covers at top and bottom of the
housing in order to gain access to the two fixing
screws of the module. Unscrew these screws.

— Pull out the module by taking it at the front cover
and place it on a surface which is suited to electro-
statically endangered components (EEC);

m 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 surface.

— Check the jumpers according to Figures 5.1 and
5.2.

— Insert module into the housing;

— Fix the module into the housing by tighteningithe
two fixing screws.

— Re-insert covers.

X3 - X4
X4 - X5

X11.1 - X11.2
X11.2 - X11.3

Jumper Output relay K6
X3%& X4 NO contact
X4"="X5 NC contact (as delivered)
Jumpers Rated auxiliary voltage
24 Vdc 60 Vdc 220 Vdc
48Vdc | 110Vdc 250 Vdc
125 Vde 115 Vac

X11.1-X11.2 X

X11.2-X11.3 X

X12.1-X12.2 X

X12.2-X12.3 X X

X22 — X24 X

X22 — X23 X

X23 — X25 X

X26 — X27 X

X27 — X28 X

7
X12.1 = X12.2 l
X12.2 — X12.3

Figure 5.1

Checking for auxiliary voltage of the integrated dc-dc-converter and contact mode K6
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J( Binary input 1

Binary input 2

/ Binary input 3

=0 [v] Vg@v vy | v
0 0 B 3

Ve

T

For rated voltages 24/48/60 V-: Jumpers X*.2 — \e inserted! (pick-up threshold approx. 17 Vdc)
For rated voltages 110/125/220/250 V-: Jumper:

* 2 may be inserted. (pick-up threshold approx. 75 Vdc)
’\O where * = 6,7 and 8
Figure 5.2 Checking for %&Itages for binary inputs

Q>®
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5.2.3 Checking the communication
link (if used)

If the relay is intended to communicate with a central
data evaluation device or with a personal compulter,
the data link must be checked. It is important to visu-
ally check the allocation of the transmission wires to
the terminals. Depending on the used converter
7XV56 or 7XV57, the following assignment must be
obtained:

Converter RS485/ | DesigH 7RW6000—

V.24 optic fibre |nation [xBxxx— | xDakx—

7XV57 [ 7XV56 *EAokk—

GND | Term.1/4 | GND | Term. 27 | Term. 10
A Terminal 2 A | Term. 29 | Term. 12
B Terminal 3 B | Term. 28 | Term. 11

Check that the necessary auxiliary voltage for sup-
ply of the converter is connected correctly. The cable
shield is grounded at both ends of the cable.

The standard cable has only two conductors. The
two inner conductors are connected to A and B.
GND is not usually connected.

If the cable used provides a third inner conductor itis
connected to GND. Where communication is Sub-
ject to heavy interference or a potential difference of
more than 7 V exists between the units connectedio
one cable, the GND connection may be connected
to the shielding, and both grounded to the shield
connection of the housing.

To ensure reliable data transmission the RS485 bus
must be terminated at the last unit'en thetbus (con-
nect terminating resistor). The unit7RW600 is not al-
ready terminated. To activate the termination, open
the unit (see Section 5.2.2) andsetjtimpers X20 and
X21 to position 2—3 (sege Figure 5.3). If the bus is ex-
tended, the termination must'be deactivated on the
units that are connéctedin the middle of the bus. To
do this, set jumpers X20 agd X21 to position 1-2.

Terminating

resistor jumper X20 |jumper X21
effective 2-3 2-3
not effective 1-2 1-2
(as delivered)

Figure 5.3 Terminating resistor

The optical interface of the 7XV56 converter works
with positive logic. The normal character position for
the fiber-optic connection is therefore “Light off”. If
the normal character position has to be changed
you can do this with a switch that is accessible when
you open the housing of the 7XV56.
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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. Observe the following particularities:

5.2.4.1 Measured voltage inputs

The relay contains two measured voltage inputs,
designated with U and Uy. Frequency, rate-of-fre-
quency-change, and overflux determination are de-
rived from the main input U (terminals 7 and 8).

The second voltage input Uy (terminals 9 and 10 for
versions 7RW6000—xBxxx and —xExxx resp. ter-
minals 13 and 14 for version 7RW6000 —xD**x) can

7RWE000— *Drokck _
[ 7RW6000—#B/Exsx |
71 7 B

é— 8I8UI[

139
_E_I 14/ 10" U | IL |

L1 L2L3

Figure 5.4 Connection example for twoindepen-
dent single-phase voltages

be used for a separate and independent measured
voltage (see Figure 5.4). Alternatively, thegwoinpats
can be connected phase-to-phase to a three-phase
system in V—connection (see Figure 5.5):

In the first case, two different voltages U,and U, can
be processed and individuallyzmonitored for over-
voltage and/or undervoltage by.the voltage protec-
tion functions.

In the latter case, twofphasesto-phase voltages of
the three-phase system lare’'connected in V—-con-
nection. The overvoltage,protection processes then
both of these two voltages, the undervoltage protec-
tion processesfthepositive sequence component of
the voltages.

7RW6000 —x Dok

N ANE000 B Exss]
1 ,_ _| 1
7| 7
- g s UL |
13| o :
1410] Ui |l |
T N R
L. ]

Figure 5.5 Connection example for two phase-
to-phase voltages in V—connection

5.2.4.2 Trip circuit supervision

If the trip cirguit supervision is used, decision must
be made whether two binary inputs or only one is
available for this pufpose. The function is explained
in detail in Section'4.7, where also the principle con-
nections are given.

Notejlt must be considered that two binary inputs
(otren&sinput and a replacement resistor) are con-
nected in series. Therefore, the pick-up threshold of
the binary input(s) (Section 5.2.2.2) must be clearly
smaller than half the control voltage.

Note: In 7TRW600, the two binary inputs BI2 and BI3
have a common negative pole. This combination is,

therefore, not suitable for trip circuit supervision.
Use the binary inputs Bl1 and BI2 instead.

If one single binary input is available (Figure 5.6), an
external resistor R must be connected in the circuit
of the breaker auxiliary contact (Aux2), which re-
places the missing second binary input (refer also to
Section 4.7.2). Thus, a fault is also detected when
the NO auxiliary contact is open and the trip relay
contact has reset. This resistor must be dimen-
sioned such that the trip coil (TC) of the breaker can-
not operate when the breaker is open (Aux1 open
and Aux2 closed), but that the binary input (BI1) can
operate when the trip contact of the device has
opened, at the same time (Figure 5.6).
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This results in an upper limit Rmax and a lower limit
Rmin of the resistance, from which the arithmetical
mean value is taken:

R = ngx + Bmin
2

The maximum resistance Rpmax is derived from the
minimum control voltage of the binary input:

R = ( Ucv — Upimin ) ~ Rro
1 (High)

The minimum resistance Ry, is derived from the
maximum control voltage which does not operate
the circuit breaker trip coil:

IBI (High) constant current which operates the
binary input (approx. 2 mA)

UBI min minimum control voltage for the binary
input (approx. 17 V at delivery,
approx. 75 V with increased pick-up)

Ucv Control voltage of the trip circuit
Rre ohmic resistance of the trip coil

UrcLow) maximum voltage which does not operate
the trip coil

If this calculation results in Rmax Beingsmaller than
Rmin, it must be repeated with alewereontrol voltage
Ug| min- The jumpers of the binary input must be set
according Section 5.2.2.2ycorresponding to this
smaller voltage.

The power demand of theyesistor is

Ucv — Urtc tow u ?
R.. = R . 2 _ CcV
m o Urc (ow) ) Pa 4 "R(S ( R + Rrc ) R
Ucv . Ucv .
L+ [7Rweoo | L+ [7Rwe00 |
- U ; Bl - - . Bl 1
[7RW600 — ~Blimin. . [7RW600 ] | |

IEction relay TR _l I_ I A A J

1 |1 (High)

Aux1

|
|
LT 1
LS r Rtc

trip contact open

! th
oL N I

R
CLOSE | TRIP
Aux1 T ! Aux2
|
- TC
LS (L——— — 1 Utc (Low)
TC
L

trip contact closed

Rigure’5.6 Dimensioning the external resistor R when one single binary input is used
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Example:
IBI (High) 2 mA (protection relay data)
UBI min 17 V (protection relay data)
Ucv 110 V (switchgear control voltage)
Rrc 500 Q (circuit breaker data)
Utc (Low) 2 V (circuit breaker data)
110V - 17V
nac = (ogma - ) — 509
Rmax - 46 kQ
110V -2V

R, = 500 Q - ( o

R = Mx;m = 36.5 kQ

The nearest standard value is selected: 33 k€2.

The power consumption of the resistor is

2
R=(—110V ) .33 k&
(33 + 0.5) kQ

Pr = 0.36 W

A safety factor of at least'2:$hould be observed:

Pr =0.75W

5.2.5 Checking the connections

/_v\ Warning

Some of the following test steps are carried
out in presence of hazardous voltages:
They shall be performed by qualifigd per-
sonnel only which is thoroughly familiar with
all safety regulations and pre€autionary
measures and pay due attention to'them:
Non-observance can result in Severe per-
sonal injury.

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

— Switch off the circuittbreakers for the d.c. supply!

— Check the continuitysefiall the voltage transformer
circuits against the, plant and connection dia-
grams:

® Arethe voltage transformers correctly earthed?

e |s the phase relationship of the voltage trans-
formers correct? The relay may be connected
corresponding to Figure 5.4 (single-phase,
whereby input Uy may be left open) or to Figure
5.5 (V—connection, whereby the main v.t.s
may be installed in three-phase or V—-connec-
tion). This must be in accordance with parame-
ter “MEAS” (address 7901, refer to Section
5.4.2).

enArethe polarities of the voltage transformer
connections consistent (if applicable)?

— Fit¥an ammeter in the auxiliary power circuit;
range approx. 1.5 Ato 3 A.

— Close the power supply circuit breaker; check po-
larity and magnitude of voltage at the terminals of
the unit or at the connector module.

— The measured current consumption should cor-
respond to the quiescent power consumption of
approximately 2 W/VA. Transient movement of
the ammeter pointer only indicates the charging
current of the storage capacitors.

— Open the circuit breaker for the power supply.

— Remove the ammeter; reconnect the auxiliary
voltage leads.

If test switches have been fitted in the secondary
circuits, check their function.

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

— Open the circuit breaker for the power supply.

— Check through the tripping circuits to the circuit
breaker.

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

— Check the signal circuits.
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5.3 Configuration of operation and memory functions

5.3.1

For most operational functions, the input of a code-
word is necessary. The “codeword” is a predefined
key sequence which must be entered via the mem-
brane keyboard or operating interface which con-
cern the operation on the relay, for example

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

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

— setting of functional parameters (thresholds,
functions).

— starting of test procedures.
In order to indicate authorized operation and to pre-
vent from unintended alteration, the codeword must

be entered before any alteration can be performed.

When an operation object is selected which requires

Operational preconditions and general

codeword input, press one of the keys @ or @ in
order to inform the relay about the intended alter-
ation. The display then shows the line “CW :” which
indicates that the codeword is required. The 'code-
word’ itself consists of the key sequénce

Press these keys in the indicated ‘sequence and
confirm with the enter key E. If the cedeword is cor-
rect the display shows “CW @K /4By pressing the
enter key E one more time the operation item is dis-
played again. Use the keys @D or @ in order to
change the presented text or numerical value. A
flashing cursor indicates that the relay operates now
in alteration mode, ‘starting” with the first alteration
and ending after gonfirmation of the altered item with
the enter key E.(The alteration mode is equally en-
ded when the setting'menu is left or after an internal
waiting gime.

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

@ea

CWw WRONG

entry.

C W : The entered characters do not appear in the display, instead only
a symbol @appears. After confirmation of the correct input with
E thedisplay responds with CW OK _. Press the entry key E again.

Ifthe eedeword is not correct the display shows CW WRONG.
Pressing the keys (# or (3 allows another attempt at codeword

The operating interface is built Up by a hierarchically
structured menu tree, which canlbe passed through
by means of the scrolling kefs 4,0 , A, and V. Thus,
each operation object‘@an bé reached. A complete
overview is listed in"Appendix C. Figure 5.7 illus-
trates the way to get t@'the configuration items.

After the relay has been switched on, the display
shows the type designation and the version of the
implemented firmware. Pressing the key V leads to
the first main menu item “PARAME.” (parameters) in
the first operation level of the menu tree.
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7RWE6 00
Vv3.00
e—||[PRARAME . 00 CONTF. 00 UK<
EXIST
L]
L]
T 1 .
oot PoweER 01 FREGQ X 4
v SYST.DAT 50 Hz
©, :
L]
(]
15 U

H 61 MARSH 61 BI1l 1||
B I 1 >LED r .
. .
. .
. .
S H 6 2 MARSH |62REL3 1
REL 3 JLE_2 Trip
. .
. .
. .
S H 63 MARSH |63LED1 1
D L ED 1 JLE_L Trip
. .
. .
. .
S H 64 MARS 64CcMD1 1||
L CMD.RE lu< Trp
. .
. .
! . .
U A
H
CE
¢ 7 4 FAUL'T‘-"74R Cini
RECORDE
.
.
.
1st operation level 2nd operation level 3rd operation level 4th operation level 5th operation level

Figure 5.7 Menu tree (sheet 1): Selection and settings of protection functions (continued next page)
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i

i

ANmoUNGC. ||‘"‘|

8 1
ANNUNC .

OPER

m

annunciation list

m

i

C)O

8 2

FAULT

-

ADDITTION
FUNCTTION

_|

-

i

1st ration level

2nd operation level

3rd operation level

-~

82 LAST stion list L 4
ANNUNC . FAULT annunciation lis
.
.
*—> g
.
I~ °
8 2 §th annunciation li
FAULT
8 MEAS £ =
VALUES 50 .01 H gz
.
.
[ ) \
TIM
SET
TE S I -8 AT|
AID
\ — "
TATUS |
CB-TEST CB-TEST
TR IP TR IP ?
.
.
.
CB-TEST
TR IP

igure’5.7 Menu tree (sheet 2): Annunciations and ancillary functions

4th operation level

5th operation level
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The menu tree can be passed through by means of
the scrollingkeys 4, D, A, and V. Thus, each opera-
tion object can be reached. A complete overview is
listed in Appendix C. Figure 5.8 illustrates the way to
get to the configuration items.

After the relay has been switched on, the display
shows the type designation and the version of the
implemented firmware. Pressing the key V leads to

AN|l71INT.O0P
< >

[7100]
Beginning of the block “Integrated,o tion

the first main menu item “PARAME.” (parameters)i
the first operation level of the menu tree. Press key D
to reach the second operation menu level, whi

starts with the first parameter block “00
(configuration). Press the key V repeated til.ad-
dress block 71 appears. You may scroll back with
the key A or page to the previous operati

level with .

L 4

Address blocks 71 to 74 are provided for configura-
tion of the software operating system. These set-
tings concern the operation of the relay, communi-

7RW6 00
v3.o0oo0

FACE

T SRR

1st operation level

2nd operation level

cation with e rating and processing de-
vices via the $erial interface, and the interaction of

the devicm

71 LANGUA
ENGLTIGSH

DEVICE

)
3rd 6peration level

Figure 5.8 Extract from the operation structure and illustration of selection of the configuration blocks
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You may, for example, change with the key P to the
third operation menu level, then with key < back to
the second operation menu level, as shown in Fig-
ure 5.8. Press the key V to change to address block
72, etc.

The display shows the two-figure address block
number and the meaning of the requested parame-
ter (Figure 5.8). In the second display line follows the
text or number which is presently applicable. The
preset text or number can be altered by pressing the
keys @ or

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

For text parameters, an alternative text appears
which is illustrated in the explanations below. Multi-
ple alternatives may be possible. The alternative
which is chosen, is confirmed with the enter key E.
When the last possible alternative is reached, no fur-
ther changing with the key is possible. The same
is valid when one tries to change the first alternative
with the key @

5.3.2 Settings for the integrated operation

Operating parameters can be set in address block
71. This block allows the operatingglanguage to be
selected.

When the relay is delivered fromithe factory, the de-
vice is programmed to givefunetion names and out-
puts in the English languagef This can be changed

If a numerical value of the parameter is required, the
preset_ number can equally be changed with the
keys or I=zJin order to get a higher or lower num-
ber. The desired value must be confirmed with the
enter key E!

When one of the keys, @ or @ is pressed continu-
ously, the numbers will change with an accelerating
sequence. Thus, a fast and fine adjustment is possi-
ble within a wide setting range.

If one tries to leave an operating itém or operating
level by pressing one of the arfow keys without hav-
ing confirmed an alteration with the'enter key E, the
display will show the question “SAVE NEW SET-
TING?”. Confirm with the, “Yes” —key Y/J that the
new settings shall be€ome valid now. If you press
the “No” —key N instéad, codeword operation will be
aborted, and the alteration which has been changed
since the last entry isMost. Thus, erroneous alter-
ations can be'made,ineffective. Press the arrow key
once again inyorder to change really the operating
item orleveh

Whenstheyconfiguration or setting process is termi-
natedyby pressing the enter key E, the altered pa-
rametersvare permanently secured in EEPROMs
and protected against power outage.

— address block 71

under address block 71. This item is reached from
the second operation level, address block 71 (as de-
scribed above) by changing with the key D to the
third operation level where the operation language
may be changed. The operator languages available
at present are shown in the boxes below.

q 71 LANGUA
ENGLTITSH

+ 'DMEWU T S CH

FRANCATIS

ESPANOL

[7101]

The available languages can be called up by repeatedly
pressing the key (#) or (). Each language is spelled in the
corresponding national language. If you don’t understand
alanguage, you should find your own language, neverthe-
less.

The required language is chosen with the enter key E.
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5.3.3 Configuration of the serial interface — address block 72

The device provides one serial interface (operating
or PC interface). Communication via this interface
requires some data prearrangements: identification
of the relay, transmission format, transmission
speed.

These data are entered to the relay in address block
72. Codeword input is necessary (refer to Section
5.8.1). The data must be coordinated with the con-
nected devices.

The setting of the GAPS is relevant only when the
relay is intended to communicate via a modem. The
setting is the maximum time period which is toler-
ated by the relay when gaps occur during transmis-
sion of a telegram. Gaps may occur, when modems

are used, by compression of data, error correction,
and differences of the Baud-rate. With good trans-
mission quality, 1.0 s is adequate. The value should
be increased when transmission quality“is®hot so
good. It must be noted that GAPS must be smaller
than the setting of “reaction time protection relay” in
the protection software DIGSIZV3. Recommended
value:

“reactiondime ‘protection relay”
2

GAPS ~

Higher values for “reactien time protection relay” re-
duce the transmission speed in case of transmission
errors. If the relay ihierface is connected directly to a
personal computer, then GAPS may be sett0 0.0 s.

~

2 INTER

AN
N\ ACE

|

q DEVICE

q FEEDER

U BRS "T™A .

AN
n

4 FUN.TYPE
7 8

[7200]
Beginningef thexblock “Interface for personal computer”

[7201]

Identification number of the relay within the substation; The
number can be chosen at liberty, but must be used only
ence within the plant system

Smallest permissible number: 1
Largest permissible number: 254
[7202]

Number of the feeder within the substation;
Smallest permissible number: 1
Largest permissible number: 254
[7203]

Identification number of the substation, in case more
than one substation will be processed

Smallest permissible number: 1
Largest permissible number: 254
[7208]

Function type in accordance with VDEW/ZVEI and IEC
60870— 5—103; for voltage and frequency protection no.
78.

This address is mainly for information, it should not be
changed.
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[7211]
p T Data format for the PC (operating) interface:
q D v 3 format for Siemens protection data processing program
DIGSI® Version V3
+ | A ASCII format
v e x t format acc. VDEW/ZVEI and IEC 60870—-5-103, extended
by Siemens specified data
[7214]
<] 7 P8 Maximum time period of data gaps which may oeeur during
data transmission via modem
Smallest setting value: 0.0's
Largest setting value: 50.:s
o U D [7215]
<] The transmission Baud-rate fog,communication via the PC
9 A UD (operating) interface cangeadapted to the operator’'s com-
1 B D munication interface; e.@: personal computer, if necessary.
+ The available possibilities €¢ah be displayed by repeatedly
1 AUD depression of the keyy+0r —-. Confirm the desired Baud-
rate with the entry key,E.
2 AUD
4 AUD
[7216]
<] P b4 Rarityaand stop-bits for the PC (operating) interface:
D v 3 format for Siemens protection data processing program

DIGSI® Version V3 with even parity and 1 stop-bit
transmission with Odd parity and 7 stop-bit

transmission with No parity and 2 stop-bits

transmission with No parity and 7 stop-bit

5.3.4 Settings for fault recording — address block 74

The protection relay is equipped with a fault data
store (se@Section 4.8.2). Distinction must be made
between the reference instant and the storage crite-
rion. Normally, the general fault detection signal of
theipretection is the reference instant. The storage
criterion can be the general fault detection, too
(RECDByFT), or the trip command (RECbyTP). Alter-
natively, the trip command can be selected as refer-

ence instant (SRT witTP), in this case, the trip com-
mand is the storage criterion, too.

A fault event begins with the fault detection of any
protection function and ends with drop-off of the lat-
est fault detection. The scope of a fault record is nor-
mally this fault event.
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The actual recording time starts with the pre-trigger
time T—PRE before the reference instant and ends
with the post-fault time T—POS after the recording
criterion has disappeared. The permissible record-
ing time for each record is set as T—MAX. Altogether
5 s are available for fault recording of instantaneous
values, 50 s for recording of r.m.s. values. In this
time range up to 8 fault records can be stored.

Note: The pre-settings illustrated in the following
boxes relate to storage of instantaneous values. If
r.m.s. values are to be stored, set an adequately,
longer period (e.g. 10 times).

Note: The setting ranges include both instantaneous
andr.m.s. value ranges. If excessively long,times are
set for instantaneous values, the relay will limit them
to the highest permissible value.

7 4 FAULT
RECORDE R

A [7400]
A4

Beginning of block “Fault recordings”

. . [7402]
7T4RECIiIn1 Data storage is initiatéd;
v _
RECbLbyYyFT — fault detection igfreference instant
fault detection is storage criterion
t|RECbyTP — fault detectiofyis reférence instant
trip command is'storage criterion
SRTw1tTP — trip command.is reference instant
trip demmand is storage criterion
74 T -MAKX [7440] ; ;
<] B <7 Maximurm time period of one fault record
1.00 s Smallest setting value: 0.30 s
Largest setting value (instant. values): 5.00 s
Largest setting value (r.m.s. values): 50.00 s
[7411] _ _
{ 74 T-PRE| & Pre-trigger time before the reference instant
0.10 s Smallest setting value: 0.05 s
Largest setting value (instant. values): 0.50 s
Largest setting value (r.m.s. values): 5.00 s
[7412] _ o _
<] 74 T -G OJSI A Post-fault time after the storage criterion disappears
0.10 s Smallest setting value: 0.05 s
Largest setting value (instant. values): 0.50 s
Largest setting value (r.m.s. values): 5.00 s
[7420]
<] 74WVALUE < Data storage of
INST — instantaneous values (20 samples per a.c. period)

— r.m.s. values (2 samples per a.c. period)
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5.4

5.4.1 Introduction

The device 7RW600 provides a series of protection
and additional functions. The scope of the hard- and
firmware is matched to these functions, dependent
on the ordered version (refer to Section 2.3 Ordering
data). Furthermore, individual functions can be set
(configured) to be effective or non-effective by con-
figuration parameters.

The configuration parameters are input through the
integrated operation keyboard at the front of the de-
vice or by means of a personal computer, connected
to the operation interface. The use of the integrated

Configuration of the protective functions

operating keyboard is described in detail in Section
6.2. Alteration of the programmed parameters re-
quires the input of the codeword (see Section 5.3.1).
Without codeword, the setting can be read out but
not altered.

For the purpose of configuration, address block 00
is provided. This block is reachedifremthe initial dis-
play in operation level 1 with thekey V (“PARAME.”)
and changing with key P todthe"8econd operation
level. Address block 00, CONFiguration appears
(Figure 5.9).

7RW®6 00
vVv3.o00

B

CONF.

1st operation level

2nd operation level

L. R ETEE

_-4__EXIST
00 U >
EXIST
' ;
L] ]
L] ]
N [
N '
. )
00 MEAS
l1phase

3rd operation level

Figure 5.9 Extractfrom the operation structure and illustration of selection of the configuration block

Withifiythe"block 00 one can page with key P to the
thircheperation level and scroll on with key V or scroll
backiwith key A. Each paging action leads to a fur-
ther operation object for the input of a configuration
parameter. In the following sections, each operating

object is shown in a box and explained. In the upper
line of the display, behind the block number, stands
the associated device function. In the second line is
the associated text (e.g. “EXIST”). If this text is appro-
priate the arrow keys V or A can be used to page the
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next or previous operating item. If the text should be
altered, press the keys @ or @ after having input
the codeword; an alternative text then appears (e.g.
“nonEXIST”). There may be other alternatives which
can then be displayed by repeated depression of
the keys @ or é When the last possible alterna-
tive is reached, no further changing with the key

is possible. The same is valid when one tries to
change the first alternative with the key @ The re-
quired alternative must be confirmed with the key
E!

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

If one tries to leave an operating item or operating
level by pressing one of the arrow keys without hav-

ing confirmed an alteration with the enter key E, the
display will show the question “SAVE NEW SET-
TING?”. Confirm with the “Yes”—key Y/J that,the
new settings shall become valid now. If you press
the “No” —key N instead, codeword operationwillpe
aborted, and the alteration which has begn changed
since the last entry is lost. Thus, erroneeus alter-
ations can be made ineffective. Press the arrow key
once again in order to change really the operating
item or level.

When the configuration opsetting process is termi-
nated by pressing the enterkey E, the altered pa-
rameters are permanently¥secured in EEPROMs
and protected against power outage.

With the arrow keyadl (one level back), the second
operation level€anmbereached where you may scroll
with key V to the next'address block. If you press the
arrow key dmenceyagain, the first operation level is
reached.

5.4.2 Programming the scope of functions andsthe connection mode — address

block 00

The available protective and additional functiohs
can be programmed as existing or not existing. #or
some functions it may also be possible tolselect be-
tween multiple alternatives.

Functions which are configured as nonEXIST will
not be processed in 7RW600: There will,bé no an-
nunciations and the associate@ setting parameters
(functions, limit values) will not be‘fequested during
setting (Section 6.3). In contrast, switch-off of a

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

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

0Q CONF . D

N
v

[7800]
Beginning of block “Configuration of the scope of
functions”

[7816] Undervoltage protection:

4 00 U <

EXIST

+|nonEXIST

[7817] Overvoltage protection:

q 00 U >

EXIST

4D

+|nonEXIST
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[7820] Rate-of-frequency-change protection: [7829] Overflux protection:
<101 df/dt <]°1 v/t <
EXTIST A EXIST
+|nonEXIST +|n°nEXIST
[7839] Trip circuit supervision:
[7821] Frequency protection:
01 CIR
\ e x1s QS
f > < non
q°° <
EXIST +|with 2BTtT

+|nonEXIST

bypafs s R

The relay must be informed how the voltage inputs
are connected. The inputs U and Uy can be con-
nected to two independent voltages, e.g. according
to Figure 5.10, or to two phase-to-phase voltages of
a three-phase system in V—connection, according

to Figufe®s;11."Refer also to Section 5.2.4.1.

The firstypossibility is also valid if only one single
measured Voltage is connected to the relay.

7RW6000 —*Dokk

L1 L2 L3 = [ 7RW6000—#B/Exwk |
- (
m s su]|ll}

— I ~

13. 9 '
=E_| 147 10" UMl ‘

S D

¥ o X

Figure 5.10 Conpgectign of two independent
single-phasevoltages

7RW6000 —*Dokk

L1 L2 L3 ! 7RW6000 —*B/Exik
7] 7 '
- s s U |IL ‘ :
13| 9 '
‘ 147 10] U | L ‘ .
= = ! |_ o _, .
L]

Figure 5.11 Connection of two phase-to-phase
voltages in V—connection

000 MEAS
q v
l1phase

+|2phase

[7901]
Connection of the voltage inputs to two independent volt-
ages, according to figure 5.10.

Connection of the voltage inputs to two phase-to-phase
voltages in V—connection, according to figure 5.11.
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The following address determines whether the undervoltage protection functions are blocked when the relayii
connected to its auxiliary voltage in absence of a measured voltage. If set to ON, the undervoltage protection

functions are only active once the voltage has been above the setting values. O
<] 00 OV BL| & [7902]
0N Avd Blocking ON, i.e. the measured voltage must have bgen
at least once above the pick-up value before the

undervoltage protection function can operate
L 4

|o FF Blocking OFF, i.e. undervoltage protegtion functions
operate as soon as the auxiliary yolt witched on;
pick-up occurs immediately if no @voltage is
present
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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 most of the internal functions can be
rearranged and thus adapted to the on-site condi-
tions.

Marshalling of the inputs, outputs and LEDs is per-
formed by means of the integrated operator panel or
via the operating interface. The operation of the op-
erator panel is described in detail in Section 6.2.
Marshalling begins at the address block 60.

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. A
flashing cursor indicates that the relay operates now
in alteration mode, starting with the first alteration
and ending after confirmation of the altered item with
the enter key E. The alteration mode is equally en-
ded when the setting menu is left or after an internal
waiting time.

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

Example: A fault is registered from any of the inte;
grated protection functions. This event is generated
in the device as an “annunciation” (logicalfunction)
and should be available at certain tegminals of the
unit as a N.O. contact. Since spegific'unit terminals
are hard-wired to a specific (physical) output relay,
e.g. to the output relay 2, the prgcessormust be ad-
vised that the logical signal “ET det” (fault de-
tected) should be transmitted o the output relay 2.
Thus, when marshalling is performed two state-
ments of the operatoraretimportant: Which (logical)
annunciation gengrated in the protection unit pro-

gram should trigger which (physical) output relay?
Up to 20 logical annunciations can trigger one
(physical) output relay.

A similar situation applies to binary inputs. In this
case external information (e.g."blocking/of the un-
dervoltage protection) is connectedio the unit via a
(physical) input module and ghauld, initiate a (log-
ical) function, namely blocking.(The corresponding
question to the operator is then; Which signal from a
(physical) input relay should initiate which reaction
in the device? One physieal input signal can initiate
up to 10 logical funétions.

The logical annungiation functions can be used in
multiple manner. Eigg#One annunciation function can
trigger several, output relays, additionally be indi-
cated byaLEDs; and be controlled by a binary input
unit.

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

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

The marshalling block is reached with the keys V
(scrolling forwards) or A (scrolling backwards), D
(next operation level) or < (previous operation level),
i.e. from the initial display (Figure 5.12):

— key V (forwards),

— key D (second operation level),

— key V (forwards) until address block 60 appears
in the display.

6 0 MARSH

[6000]
Beginning of marshalling blocks
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7RW6 00
v 3 00
L
PARAME.|[.]|OO CONF
: . '<}. :
v A o
' ' ' ] '
' ] ] ° 1
1 ' (] ]
' ' ] hd '
' [
X X 6 0 MARSH.'Gl MARSHF 6 1 MARSH.'GlBIl 1
, ! [4-BIN.INP 4131 1 _4__>LED r .
[ ' 0
. . . N 1 . '
. . .
: : v oA v oA ; ! ¥ . 4
' ' ' ' ! ' ‘
' ! : ' : ' . 4 61 BI1 10
: : . ' . ' [} 1 n ot all.
' ' ' ! ' ! ' '
' ' ' ! ' ! ' '
' ' ' : [ : 1
' ! : ' : ' 64 MARSH 16 1 B 1 2 1
X X , ' , ' BlI /) 2 .4_>Frq b1
' '
] ' ' ' ' ] M PY
| |
: : : : : : ; ! ~ .
' . ' ! L .
' ) '
' ' ' ! ' U . 4 6 1 BI2 10
' ' ' ! ' ! ' ' n ot all.
[ [ [ ' i [l
[ '
' '
6 1 MARSH."61B13 1
B I 3 > U < b1l
4 O .
°
=~ .
61 BI3 10
not all.

1st operation level 2nd operation level

3rd operation level

4th operation level 5th operation level

Figure 5.12 Extract from the ‘6peration/structure and illustration of selection of the marshalling blocks

You may, for example, changefwith the key P to the
next operation menu levelhthen with key 4 back to
the previous operation menu level, as shown in Fig-
ure 5.12. Within‘aymenu level, key V is used to scroll
forwards or A'to screll backwards. Each forward or
backward stepn the fourth operation level leads to
display of thednextdnput, output or LED position. In
the display the physical input/output unit forms the
heading.

Key ®, leads to the selection level of an individual in-
put/eutput module. The display shows, in the upper
linefthe physical input/output unit, this time with a
one to two digit index number. The second display
line shows the logical function which is presently al-
loCated.

On this selection level the allocated function can be

changed after codeword input by pressing the key

. By repeated use of the key all marshallable
functions can be paged through the display. Back-
paging is possible with the key =) When the re-
quired function appears press the execute key E. Af-
ter this, further functions can be assigned to the
same physical input or output module (with further
index numbers) by using the key V. Each selection
must be confirmed by pressing the key E! If a se-
lection place shall not be assigned to a function, se-
lection is made with the function “not all.” (not
allocated).

You can leave the selection level by pressing the key
{. The display shows again the previous selection
level. Now you can page with key V to the next input
output module or with A tothe previous to repeat se-
lection procedure, as above.

C53000-G1176-C117

71



7RW600V3

Installation instructions

In the following paragraphs, allocation possibilities
for binary inputs, binary outputs and LED indicators
are given. The arrows V A or P 4 at the left hand
side of the display box indicate paging from opera-
tion level to another operation level, within the opera-
tion level or selection level. Those arrows which lead
to the next operating step in a logical sequence are
indicated in bold figures.

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

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, each configuration parameter is iden-
tified by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

If one tries to leave an item or operating level by
pressing one of the arrow keys without having con-
firmed the allocation with the enter key E, the display.
will show the question “SAVE NEW SETTING?7.
Confirm with the “Yes”—key Y/J that the new set-
tings shall become valid now. The new text is dis-
played now. If you press the “No” —key N insteadpall
alterations which has been changed since the last
entry of the key E are lost and the old text is dis-
played. Thus, erroneous alterations can be made in-
effective. Press the arrow key once agaimin order to
change really the operating itermier level.

When the marshalling procegss/isyterminated by
pressing the enter key E, the allocations are perma-
nently secured in EEPROMs and protected against
power outage.

5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 3 binary inputs which are desig-
nated INPUT 1 to INPUT 3. They can be marshalled
in address block 61. The block is reached from the
initial display by pressing the key V to the first main
menu item “PARAME.” (parameters) in the first oper-
ation level of the menutree. Press key D to reach thé
second operation menu level, which starts with the
first parameter block “00 CONFE.” (configuration).
Press the key V repeatedly until address blocks“60
MARSH” (marshalling) appears. Key D leads fo gp-
eration level 3 with address block “61 MARSH BIN(
INP” (marshalling of binary inputs) (refer also to'Fig-
ure 5.12).

The selection procedure is carriedigut ag,described
in Section 5.5.1.

A choice can be made for eachiindividual input func-
tion as to whether the_desired fdnction should be-
come operative in the “hormally open” mode or in
the “normally closed” modeywhereby:

— (no index) “nermally open” mode: the input
acts as a NO contact, i.e. the control voltage
at the input terminals activates the function;

n —¥formally closed” mode: the input acts as a
NCieontact, i.e. control voltage present at the
terminals turns off the function, control volt-
age absent activates the function.

When paging through the display with @ or @
each input function is displayed without any index
which indicates the “normally open” mode and with
the index “n” which indicates the “normally closed”
mode, as above. The changed function then must

be re-confirmed by the entry key E.

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

The assignment of the binary inputs as delivered
from factory is shown in the general diagrams in Ap-
pendix A. The following boxes show, as an example,
the allocation for binary input 1. Table 5.2 shows alll
binary inputs as preset from the factory for versions
7RWB600% —*akxk—Oxkx and — 1xxx, table 5.3 for
version 7RWB00k — kkiik — 2k,

6 1 MARSH D
BINS.INP

4
AV

[6100]
Beginning of block “Marshalling binary inputs”
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The first binary input is reached with the key D :

|61 mars D [6101]
< |l 1 1 Allocations for binary input 1

Change over to the selection level with D :

[6102]
q 6181l 1 o Reset of stored LED indications AFNG,5f
>LED r. “normally open” operation:

LEDs are reset when control vgltage present

6 1BI1 2 AN [6103]
<] not all A4 No further functions ar€"initiated by binary input 1

Following codeword input, all marshallable functions can be paged through the display by repeated use of the
key @ . Back-paging is possible with the key @ When the requiredifunction appears press the execute key E.
After this, further functions can be allocated to the same physicalinput or output module (with further index
numbers 11to 10) by using the key V. Each selection must be,confirmed by pressing the key E! If a selection
place shall not be assigned to a function, selection is made with the function “not all.” (not allocated).

Leave the selection level with key <. You can go then to'the next binary input with the arrow key V.

FNo | Abbreviation Description
1 not all. Binary inputss notallocated to any input function
3 >Ti.syn Time synchronization of internal time clock
5 >LED r. Reset LED indicators
1157 >CBclo Circuit(breaker is manually closed (from discrepancy switch)

5203 >Frq bl Block freguency protection

5206 >fl blk Black frequency protection f1 stage
5207 >f2 blk Bloek frequency protection f2 stage
5208 >f3 blk Bleck frequency protection f3 stage
5209 >f4 blk Block frequency protection f4 stage
5353 >U/f bl Block overexcitation protection
5357 >RM UY/f Reset memory of thermal replica U/f
5503 >af blk Block rate-of-frequency-change protection
5504 >df 1INkl Block rate-of-change stage df1/dt
5505 >df2 bl Block rate-of-change stage df2/dt
5506 >df34bl Block rate-of-change stage df3/dt
5507 >df4 bl Block rate-of-change stage df4/dt

6506 >U< bl Block undervoltage protection U< stage
6513 >U> bl Block overvoltage protection U> stage
6518 >Ux< bl Block undervoltage protection Uy < stage
6519 >Ux> bl Block overvoltage protection Uy> stage

6520 >Up<blk Block undervoltage protection Up< stage
6851 >SUP bk Blocking trip circuit supervision

6852 >TrpRel Trip circuit supervision: Trip relay

6853 >CBaux Trip circuit supervision: CB auxiliary

Table 5.1 Marshalling possibilities for binary inputs
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The complete pre-settings are listed in Tables 5.2 and 5.3.

4th selection level 5th selection level FNo Remarks
MARSHALLING BINARY INPUTS Heading of the address block
61 MARSH|] 61 BI1 1 Acknowledge and reset of stored LED and dis-
B I 1 >LED «r. 5 | played fault indications, LED —test
61 MARGSH| 61BTI?2 1
B1I 2 >Fgr b1 5203 | Block frequency protection
61 MARSH| 61BTIS3 1
BI 3 >U< Dbl 6506
BI 3 >Ux< b1 6518 | Block undervoltage protection
BTI 3 >Up<Dblk 6520

Table 5.2 Preset binary inputs for versions 7RW600x —kkkix — Qxkk andas, 1xxx

(voltage, frequency, rate-of-frequency-change protection)

4th selection level 5th selection level FNo Remarks
MARSHALLING BINARY INPUTS Heading of the address block
61 MARGSH 61 BE1 1 Acknowledge and reset of stored LED and dis-
B I 1 >LED Q. sf| played fault indications, LED —test
61 MARSH| 61 BE?2 1
BI 2 >U/f Dbl 5453 | Block overexcitation protection
61 MARSH| 61 BES3 bt
B 3 >U> b1l ¢513 | Block overvoltage protection
BI 3 > U x > bel 6519
Table 5.3 Preset binary inputs for yersion 7RW6E00x — kkik — 2k

(voltage and overflux pretection)

5.5.3 Marshalling of'the output relays — address block 62

The unit contains 6foutputtelays (K1 to K6). These
are of equal typefandgthus, of equal switching ca-
pacity and capablet@.tripf€ircuit breaker coils. Nev-
ertheless, the output relays K1 and K2 are dual
channel controlled, i.e. they are energized via two
different control channels and continuously super-
vised. Therefore, they are particularly suited for trip
relays. They ‘are marshalled according to Section
5.5.5.

The remaining output relays K3 to K6 can be mar-
shalled in address block 62. The output relays K4
and K5 have a common plus connection. Output
relay K6 can optionally operate with its make or

break contact. Refer to Section 5.2.2.3 for selection
of this contact mode. The break contact is suitable
for internal fault alarm.

The block 62 is reached from the initial display by
pressing the key V to the first main menu item “PA-
RAME.” (parameters) in the first operation level of
the menu tree. Press key D to reach the second op-
eration menu level, which starts with the first param-
eter block “00 CONF.” (configuration). Press the key
V repeatedly until address block “60 MARSH” (mar-
shalling) appears. Key D leads to operation level 3
with address block “61 MARSH BIN INP” (marshal-
ling of binary inputs); key V leads to address block
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“62 MARSH RELAY” (marshalling relays) (refer also
to Figure 5.12).

The selection procedure is carried out as described
in Section 5.5.1. Multiple annunciations are possi-
ble, i.e. one logical annunciation function can be
routed to several physical output relays (see also
Section 5.5.1).

Table 5.4 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 available or
has been programmed out (“de-configured” — refer
to Section 5.4.2).

Note: Besides the annunciation functions listed in
Table 5.4, further functions may appear in the dis-
play which are not meaningful for marshalling (e.g.
annunciations of measured values). Therefore, it is

strongly advised to use only the annunciations
listed in Table 5.4 for marshalling of output fuhc-
tions.

The assignment of the output relays assdelivered
from factory is shown in the general diagramsfin Ap-
pendix A. The following boxes show an example for
marshalling of the output relay 3. Table 5.5 shows alll
relays as preset from the factory for versions
7RWB00% —**kkk—O0xkk and —1xxx, Table 5.6 for
version 7RWB0 0k — kkiik — 25koks

Note as to Table 5.4: Annunciations which are indi-
cated by a leading “> sigh;, represent the direct
confirmation of the bipary(inputs and are available as
long as the corresponding binary input is energized.

Further informéationyabout annunciations see Sec-
tion 6.4.

6 2 MARS D
H RELAY

N
v

The first output relay is reached with the key D :

<] 62 MARS D

<7 [|EHREL 3

Change over to the selection level With Dy

6 2 REL 3 1

q . \v4
f 2 Tr i p

<] 6 2R B 3 2| 2N
no t all.v

[6200]
Beginning, of the block “Marshalling of the output relays”

[6201]
Allocations for relay 3

[6202]
Relay 3 has been preset for:
Frequency protection: Trip stage fo, FNo 5237;

[6203]
no further functions are preset for output relay 3

Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe

key
ations.\Back-paging is possible with the key

. At first, all direct confirmation annunciations of binary inputs will appear, then the further annunci-
. When the required function appears press the execute key E.
Aftenthis, further functions can be allocated to the same output relay (with further index numbers 1 to 20) by

usingthe key V. Each selection must be confirmed by pressing the key E! If a selection place shall not be
assigned to a function, selection is made with the function “not all.” (not allocated).

Leave the selection level with key <. You can go then to the next output relay with the arrow key V.
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FNo Abbreviation Description
1 not all. No annunciation allocated
3 >Ti.syn Time synchronization of the internal real time clock
5 >LED r. Reset LED indicators
52 operat. At least one protection function is operative
60 LED res Stored annunciations are reset
110 ANNlost Annunciations lost (buffer overflow)
111 PCannLT Annunciations for personal computer interface lost
113 TAGlost Fault tag lost
115 ANNovfl Fault annunciation buffer overflow
203 REC del Fault recording data deleted
501 FT det General fault detection of the device
511 DEV.Trp General trip command of the device
1157 >CBclo Circuit breaker is closed (from discrepancy switch)
1174 CBtest Circuit breaker test in progress
1185 CBtpTST Circuit breaker test: Trip 3pole
5203 >Frqg bl Block frequency protection complete
5206 >fl blk Block frequency protection f1 stage
5207 >f2 blk Block frequency protection f2 stage
5208 >f3 blk Block frequency protection f3 stage
5209 >f4 blk Block frequency protection f4 stage
5211 Frqg off Frequency protection is switchedoff
5212 Frqg bl Frequency protection is bloeked
5213 Frqg act Frequency protection is active
5214 Uf< bl Frequency protection is blécked by undervoltage
5232 fl Flt. Frequency protection: fisstageyfault detection
5233 f2 Flt. Frequency protection: 2 stage fault detection
5234 f3 Flt. Frequency protegtion: f3'stage fault detection
5235 f4 Flt. Frequency protection: f4 stage fault detection
5236 fl Trip Frequency pretection: Trip by f1 stage
5237 f2 Trip Frequency proteetion» Trip by f2 stage
5238 f3 Trip Frequency protection: Trip by f3 stage
5239 f4 Trip Frequency ‘protection: Trip by f4 stage
5353 >U/f bl Block oyerfluxiprotection
5357 >RM U/f Reset memoty of thermal replica U/f
5361 U/f off Overflux protection is switched off
5362 U/f blk Overflux‘protection is blocked
5363 U/f act Qverflux protection is active
5367 U/f>wrn Overflux protection: U/f warning stage
5370 U/£>Flt Overflux protection: Fault detection U/f>
5371 U/£>Trp Qverflux protection: Trip of U/f> stage
5372 U/ftTrp Overflux protection: Trip of the thermal stage
5503 >df blk Block rate-of-frequency-change protection
5504 >dfl bl Block rate-of-change stage df1/dt
5505 >df24bl Block rate-of-change stage df2/dt
5506 >df3 b Block rate-of-change stage df3/dt
5507 >df4 bl Block rate-of-change stage df4/dt
5511 df off Rate-of-frequency-change protection is switched off
5512 df blk Rate-of-frequency-change protection is blocked
5513 df act Rate-of-frequency-change protection is active
5514 Udf< bl df/dt protection is blocked by undervoltage
5516 dfl Flt df1/dt stage: Fault detection
5547 df2 Flt df2/dt stage: Fault detection
5518 df3 Flt df3/dt stage: Fault detection
5519 df4 Flt df4/dt stage: Fault detection

Table 5.4 Marshalling possibilities for output relays and LEDs (continued next page)
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FNo Abbreviation

Description

Trp
Trp
Trp
Trp
bl
bl
< bl
> bl
<blk
off
blk
act
Flt
CFlt
Trp
off
blk
act
Flt
Trp
off
blk
act
Flt
Trp
Flt
Trp
off
blk
act
Flt
Trp
off
blk
act
Flt
>Flt
Trp
>Trp
P bk
PRel
auxe
ofif
blk
act
noBL

5520 df1l
5521 df2
5522 df3
5523 df4
6506 >U<
6513 >U>
6518 >Ux
6519 >Ux
6520 >Up
6522 Up<
6523 Up<
6524 Up<
6525 Up<
6526 Up<
6527 Up<
6530 U<
6531 U<
6532 U<
6533 U<
6539 U<
6565 u>
6566 u>
6567 U>
6568 U>
6570 u>
6571 U>>
6573 U>>
6576 Ux<
6577 Ux<
6578 Ux<
6579 Ux<
6580 Ux<
6584 Ux>
6585 Ux>
6586 Ux>
6587 Ux>
6588 Ux>
6589 Ux>
6590 Ux>
6851 >SU
6852 >Tr
6853 >CB
6861 SUP
6862 SUP
6863 SUP
6864 SUP
6865 CIR int

df1/dt stage trip

df2/dt stage trip

df3/dt stage trip

df4/dt stage trip

Block undervoltage protection U<
Block overvoltage protection U>
Block undervoltage protection Uy <
Block overvoltage protection Uy >

Block undervoltage protection with voltage—time charagteristic U, <

Undervoltage protection Up< is switched off
Undervoltage protection Up< is blocked
Undervoltage protection Up< is active
Undervoltage fault detection Up<
Undervoltage fault after inverse time characteristic
Undervoltage protection, Up< trip
Undervoltage protection U< is switched off
Undervoltage protection U< is blocked
Undervoltage protection U< is active
Undervoltage fault detection U<
Undervoltage protection, U< trip
Overvoltage protection U> is switghed, off
Overvoltage protection U< 4s'blecked
Overvoltage protection Ux is agtive
Overvoltage fault detection'Ux>

Overvoltage protection, U= trip

Overvoltage fault detection)> >
Overvoltage protection US> trip
Undervoltage protection Uy < is switched off
Undervoltagegprotection'Uy < is blocked
Undervoltageprotection Uy < is active
Undervoltageyfaultydetection Uy <
Undervoltage pretection, Uy < trip
Overvoltage gprotection Uy> is switched off
Overvoltage protection U< is blocked
Overvoltage protection U, > is active
Overvoltage fault detection Uy >

Qverveltage protection, Uy> trip
Quervoltage fault detection Uy>>
Overyoltage protection Uy> > trip

Blecking trip circuit supervision

Trip circuit supervision: Trip relay

Trip circuit supervision: Circuit breaker auxiliary
Trip circuit supervision is switched off

Trip circuit supervision is blocked

Trip circuit supervision is active

Trip circuit supervision is blocked: Binary input not marshalled
Trip circuit interrupted

Table 5.4

Marshalling possibilities for output relays and LEDs
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4th selection level 5th selection level FNo Remarks
MARSHALLING SIGNAL RELAYS Heading of the address block
62 MARSH 6 2REL3 1
REL 3 £f2 Trip 5237 | Frequency protection: Trip by stage f»
62 MARSH 6 2 REL 4 1
REL 4 £3 rip 5238 | Frequency protection: Trip by stage fs
62 MARSH 6 2 RELS5 1
REL 5 £f1 F1l¢t. 5232 Frequency protection: fault detec, stage f4
REL 5 £f2 F1lt. 5233 | Frequency protection: fault detec. stage fo
REL 5 £t3 F1lt. 5234 | Frequency protection: faultdetec. stage f3
REL 5 U< F1t 6533 | Undervoltage fault detection U<
REL 5 Ux<F1lt 6579 | Undervoltage fault'detection Uy <
REL 5 Up<F1lt 6525 | Undervoltage fadltdetection U,<
62 MARSH 6 2RELG6 1 At least @ne pratection function is active;
REL 6 operat 52| device opetativepNC contact indicates “device
fault”
Table 5.5 Marshalling possibilities for output relays and LEDs fof'versions

7RWB00x —kkkkx — 0xxk and — 1xxx (voltagegfrequency, rate-of-frequency-change protection)

4th selection level 5th selectiongével FNo Remarks
MARSHALLING SIGNAL RELAYS Heading of the address block
62 MARSH 6 2 R(E )3 1
REL 3 U > 2> "Wyt p 6573 | Overvoltage protection U>> trip
REL 3 Ux>XTrp 6590 | Overvoltage protection U,>> trip
62 MARSH 6b2REL 4 1
REL 4 U/JE>wrn 5367 | Overflux protection: U/f> warning stage
6 2 MARSH 6’2 RELS 1
REL 5 U> F1lt 6568 [ Overvoltage fault detection U>
REL 5 Uu>> F1lt 6571 | Overvoltage fault detection U>>
REL 5 Ux> F1t 6587 | Overvoltage fault detection Uy, >
REL 5 Ux>>F1lt 6588 | Overvoltage fault detection Uy>>
6 2 N\ R S H 6 2REL 6 1 At I(_aast one p_rot.ection functit_)n i_s activ?; _
R Bl 6 operat 59 device operative; NC contact indicates “device
fault”
Jablewb.6 Marshalling possibilities for output relays and LEDs for version 7RW600% — xkkk — 2%kx

7RWB00x —kkkkx — 2xxk (voltage and overflux protection)
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 6 LEDs for optical indications, 4 of
which can be marshalled. They are designated LED
1 to LED 4 and can be marshalled in address block
63. The block is reached from the initial display by
pressing the key V to the first main menu item “PA-
RAME.” (parameters) in the first operation level of
the menu tree. Press key D to reach the second op-
eration menu level, which starts with the first param-
eter block “00 CONF.” (configuration). Press the key
V repeatedly until address block “60 MARSH” (mar-
shalling) appears. Key D leads to operation level 3
with address block “61 MARSH BIN INP” (marshal-
ling of binary inputs); key V (twice) leads to address
block “63 MARSH LED IND” (marshalling LED indi-
cators) (refer also to Figure 5.12).

The selection procedure is carried out as described
in Section 5.5.1. Multiple annunciations are possi-
ble, i.e. one logical annunciation function can be
routed 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 moédeyor
unstored mode. Each annunciation function,is dis-
played with the index M (for memorized)for without
inde%g‘or not memorized) when proceeding with the
key .

The marshallable annunciation functions are the
same as those listed in Table 5.4» Annunciation func-
tions are, of course, not, effective ‘when the corre-
sponding protection funetionmshas been pro-
grammed out (de-configtired):

The changed function,musifbe re-confirmed by the
enter—key E.

The assignment ofthe LEDs as preset by the factory
for both versions,is shown in the front of the unit (Fig
6.1). The following boxes show, as an example, the
assighmentfor LED 2. Table 5.7 shows all LED indi-
cators\asythey are preset from the factory for ver-
sions 7RWB00x —xxakk—0xkx and —1xxk, Table
5.84or version 7RWB00x — kkkk — 2kkx,

6 3

MARSH
LED D

IND

N
v

v

[6800]
Beginning of the block “Marshalling of the LED indicators”

The first marshallable LED is reached with theykey P, the second with V:

6 3 MARSH D

N
< ||[LED 2

Change over to the selection l8vel with D :

[6322]
Allocations for LED 2

[6323]
4 6 3LEHP 2 1 < LED 2 has been preset for:
£02 TripM 1st: Frequency protection: Trip stage fs, memorized,
FNo 5237
6 3LED 2| & [6324]
<] dot all A4 No further functions are preset for LED 2

Following codeword input, all marshallable functions can be paged through the display by repeated use of the

Key & . Back-paging is possible with the key

@. When the required function appears press the execute key E.
After this, further functions can be allocated to the same LED indicator (with further index numbers 1 to 20) by

using the key V. Each selection must be confirmed by pressing the key E! If a selection place shall not be
assigned to a function, selection is made with the function “not all.” (not allocated).
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Leave the selection level with key < . You can go then to the next LED indicator with the arrow key V; key A is
used to scroll backwards.

4th selection level 5th selection level FNo Remarks
MARSHALLING LEDs Heading of the address block 4
63 MARSH| 63 LEDI1 1 Frequency protection: Trip ta%nemo-
L ED 1 f1 Trip 5236 | rized
63 MARSH| 63 LED?2 1 Frequency protection: Tr fo; memo-
L ED 2 £ Trip 5237 | rized
6 3 MARSH 6 3LEDS33 1 Frequency protection: Trip stage f3; memo-
LED 3 f 3 TripM 5238 | rized
63 MARSH| 63LEDA4 1
LED 4 U< Trp M| 6539 Tripby rv e protection (U<, Uy<);
LED 4 U x < TrpM 6580 | memoriz
LED 4 Up< TrpM 6527

Table 5.7 Preset LED indicators for versions 7RW600x— and —1xxk (voltage, frequency,

rate-of-frequency-change protection)

4th selection level 5th selection level No Remarks
MARSHALLING LEDs ° Heading of the address block
6 3 MARSH 6 3LE 1 Overflux protection: U/f warning stage; memo-
LED 1 U/ rnM 5367 | rized
63 MARSH| 6 3L 2 1
LED 2 U T r pM | 5372 Trip by overflux protection; memorized
LED 2 >TrpM 5371
63 MARS \ LED3 1
LED 3 > Trp M| 6570 Trip by overvoltage protection (U>, U,>);
LED 3 x > TrpM 6589 | memorized
63 MARSH| 63LEDA4 1
LED 4 U>> TrpM | 6573]| Trip by overvoltage protection (U>>, Uy,>>);
LED 4 Ux>>TrpM 6590 | memorized

Ta Preset LED indicators for version 7RWB00x —xkkrk— 24k (voltage and overflux protection)
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 6 output relays (K1 to K6). These
are of equal type and, thus, of equal switching ca-
pacity and capable to trip circuit breaker coils. Nev-
ertheless, the output relays K1 and K2 are dual
channel controlled, i.e. they are energized via two
different control channels and continuously super-
vised. Therefore, they are particularly suited for trip
relays. These trip relays can be marshalled in the ad-
dress block 64.

Address block 64 is reached from the initial display
by pressing the key V to the first main menu item
“PARAME.” (parameters) in the first operation level
of the menu tree. Press key D to reach the second
operation menu level, which starts with the first pa-
rameter block “00 CONF.” (configuration). Press the
key V repeatedly until address block “60 MARSH”
(marshalling) appears. Key > leads to operation lev-
el 3 with address block “61 MARSH BIN. INP” (mar-
shalling of binary inputs); repeated pressing of the
key V leads to address block “64 MARSH CMD.REL”
(marshalling command relays).

The selection procedure is carried out as described

in Section 5.5.1. Multiple commands are pessible,
i.e. one logical command function can be*fouted'to
several trip relays (see also Section 5.5(1).

All of the annunciation functions in accordance with
Table 5.4, can be marshalled to output cemmand re-
lays. Butthose listed in Table 5.9,are particularly suit-
able for trip relay output. . Regardfthe table as a rec-
ommended pre-selection:“€ommand functions are
naturally not effective when theycorresponding pro-
tection function is not @vailable in the relay or has
been programmed out (de-configured).

The assignment of the irip relays as delivered from
factory is shown in‘the general diagrams in Appen-
dix A. The following boxes show examples for mar-
shalling of tripyelays 1.Table 5.10 shows all trip re-
lays ¢as ‘preset from the factory for versions
7RW600%k=— *x*kkk —Oxkkx and —1xxx, Table 5.11 for
version FRWB00x — kkkk — 24kk,

Ifyfurther protection functions shall trip the same
breaker, the assigned trip relay must be triggered by
the corresponding command functions.

6 4 MARSH D
CMD.RETL

N
v

The first trip relay is reached with the key D

{||64 mMaARrRSH N
< ||lcMD.RE, .4
Change over to the selection level with D :

64 CM D1

{ v
I U< Trp

q 604 CMD1 2l 2D
U x < Trp v

<] 6 4CcMD1 3 A
not all v

[6400]
Beginning of the block “Marshalling of the trip relays”

[6401]
Allocations for trip relay 1

[6402]

Trip relay 1 has been preset for:

1st: Trip signal given by the undervoltage protection U<
stage, FNo 6539

[6403]

Trip relay 1 has been preset for:

2nd: Trip signal given by the undervoltage protection U, <
stage, FNo 6580

[6404]
no further functions are preset for trip relay 1

C53000-G1176-C117
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Following codeword input, all marshallable functions can be paged through the display by repeated use ofthe
key @ . Back-paging is possible with the key
After this, further functions can be allocated to the same trip relay (with further index numbers 1 to 20) by using
the key V. Each selection must be confirmed by pressing the key E! If a selection place shall not be_ as-
signed to a function, selection is made with the function “not all.” (not allocated).

. When the required function appears press the execute key E.

Leave the selection level with key 4. You can go then to the next command relay with the arrow key V.

FNo Abbreviation Logical command function
1| not all. No function allocated

501 | FT det General fault detection of the device

511 | DEV.Trp General trip command of the device
1185 | CBtpTST Circuit breaker test: live trip
5236 | £1 Trip Frequency protection: trip by f; stage
5237 | £2 Trip Frequency protection: trip by fs stage
5238 | £3 Trip Frequency protection: trip by f3 stage
5239 | £f4 Trip Frequency protection: trip by f; stage
5371 | U/£>Trp Overflux protection: trip by U/f stage
5372 | U/ftTrp Overflux protection: trip by thermahstage
5520 | dfl Trp Rate-of-frequency-change pratection: trip by df1/dt stage
5521 | df2 Trp Rate-of-frequency-change protection: trip by df2/dt stage
5522 | df3 Trp Rate-of-frequency-change protection: trip by df3/dt stage
5523 | df4 Trp Rate-of-frequency-changegprotettion: trip by df4/dt stage
6527 | Up< Trp Undervoltage protectionitrip bypUp< stage
6539 | U< Trp Undervoltage prote€tion: tripby U< stage
6570 | U> Trp Overvoltage protéction; trip by U> stage
6573 | U>> Trp Overvoltage pratection: trip by U> > stage
6580 | Ux< Trp Undervoltage proteetion: trip by Uy< stage
6589 | Ux> Trp Overvoltage proteetion: trip by U,> stage
6590 | Ux>>Trp Overvoltage pratection: trip by U,> > stage

Table 5.9 Command functions

4th selection level 5thiselection level FNo Remarks
MARSHALLING TRIP RELAYS Heading of the address block
64 MARSHWG64CMDI1 1
CMD.RE 1I¥Yf U< Trp 6539 | Trip by U< stage of undervoltage protection
CMD.RE 1 uUx<Trp 6580 | Trip by Uy< stage of undervoltage protection
CMD R E 1 Up<Trp 6527
6 4" ARSH| 64 CMD?2 1 Trip by f; stage of frequency protection
CMDW RE 2| f1 Trip 5236

Table 5.10  Preset command functions for trip relays for versions 7RWB00x — *xkkx — 0kkx and — 1xkx

(voltage, frequency, rate-of-frequency-change protection)
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4th selection level 5th selection level FNo Remarks
MARSHALLING TRIP RELAYS Heading of the address block
64 MARSH| 64CMDI1 1
CMD.RE 1| U/ ftTrp 5372 | Trip by overflux protection
CMD.RE 1| U/ f>Trp 5371
. g
64 MARSH| 64CMD?2 1
CMD.RE 2| U> Trp 6570 [ Trip by overvoltage e
CMD.RE 2| Ux>>Trzrp 6589
Table 5.11  Preset command functions for trip relays for version 7RW600x— —2x%xk (voltage and

overflux protection)

%
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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.

/N\

Caution!

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

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec-
tion and automation systems can be carried out via
the integrated membrane keyboard and display
panel located on the front plate. All the necessary
operating parameters can be entered and all the ins
formation can be read out from here. Operatiofs,
additionally, possible via the interface socket/by
means of a personal computer or similar.

6.2.1 Membrane keyboard,and,dis-

play panel

Figure 6.1 illustrates the frant view.

A two-line, each 8 gharacter, liquid crystal display
presents the informatioft. Each character comprises
a 5 x 8 dot matrix. ‘Ndmbefs, letters and a series of
special symbols can bedisplayed.

During dialog, the upper line gives a two-figure num-
ber. This Aumber presents the setting address
block.

The keyboard comprises 9 keys with paging, Yes/No
and control buttons. The significance of the keys is
explained in detail in the following:

Keys for alteration of numerical valugs and alter-
native texts:

+ increasing a vallde oniext item

- decreasing avalue or text item

Yes/No keys;

Y/J Yes key: operator affirms the dis-
played question

No key: operator denies the dis-
N played question; this key serves ei-
ther as reset key for stored LED indi-
cators and fault annunciations

Keys for scrolling and paging:

Scrolling forwards: the next display

vV line or menu item is displayed

Scrolling backwards: the previous
display line or menu item is displayed

Paging to the next operation level: the
[> operation object of the next operating
level is displayed

Paging to the previous operation lev-
<] el: the operation object of the pre-
vious operating level is displayed

84
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Confirmation key:

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

Stored LED indications on the front and the fault an-
nunciation buffer can be erased viathe “No” —key N.
During reset operation the assigned LEDs on the
front will be illuminated thus performing a LED test.
With this reset, additionally, the fault event indica-
tions in the display on the front panel of the device
are acknowledged; the display shows then the op-
erational values of the quiescent state.

6.2.2 Operation with a personal com-
puter

A personal computer (with operating system M$
WINDOWS) allows, just as the operator panel allithe
appropriate settings, initiation of test routines and
read-out of data, but with the added comfefrt of
screen-based visualization and a menu-guided pro-
cedure. The PC program DIGSI® is available forset-
ting and processing of all digital protection data.

All data can be read infrom, or copied onto, magnet-
ic data carrier (floppy disc) (e.g. fonsettings and con-
figuration).

Additionally, all the data can be documented on a
connected printer.

For operation of the personal computer, the instruc-
tion manuals of this device are to be obgerved. The
PC program DIGSI® is available for setting,and pro-
cessing of all digital protection data. A survey of the
suitable operating programs and further accesso-
ries is shown in Section 2.4.

6.2.3 Operational preconditions

For most operational fuRetions, the input of a code-
word is necessary. This@pplies for all entries via the
membrane keyboard or interface which concern the
operation on the,relay, for example

— setting“Vof functional parameters (thresholds,
functions),

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

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

— initiation of test procedures.

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

The method of entry of the codeword is explained in
detail in the installation instructions under Section
5.3.1.
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Unit faulty indication O
Readiness indication (red)
(green)

6.2.4 Representation of the relay (front view)

( )
SIEMENS S
Two line display Service/ 10 %
(LCD) with 8 charac- Betrieb LED 1 to 4 (red) can
ters each Blocked/ 2 | — be marshalled; pr
soung O o M setting below

+ A _ Operator panel with control

and function keys
Y/J ~
ET

tion only with fixed cover
ur mit angeschraubter Kappe

000-4EA00-*DA0/BB

Factory presetting LEDs:

for versions ¢ for version
—kAkkk — Oxkk and — 1xkk 7RWB00Xk — kkkkk — 2kkk

frequency protection: f1 stage
frequency protection: f2 stage

by frequency protection: f3 stage
p by undervoltage protection: U<, Uy<, Up<

Overflux protection: U/f warning stage

Trip by overflux protection

Trip by overvoltage protection: U>, Uy>
Trip by overvoltage protection: U>>, Uy>>

AN =

re 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

The operating surface is built up by a hierarchically
structured menu tree, which can be passed through
by means of the scrolling keys D, 4 , V,and A. Thus,
each operation object can be reached. Figure 6.2
show the principle, a complete overview is listed in
Appendix C.

From the initial display, the key V is used to switch to
the first operation item “PARAME.” (parameters)
which contains all setting and configuration blocks
of the device (see Figure 6.2). Key D> is pressed to
change to the next operation level. The display

q
Y/J
1st operation level
igure 6.2  Selection of the power system data

shows the first item “CONF.” (configura@zhich

is described in Section 5.3 and 5.4.

Pressing the key V leads to the first para%eter block
“01 POWER SYST.DAT” (power system data). Fur-
ther parameter blocks called up with the
scrolling keys V or A, fo unctions which are
available in the relay a igured as EXISTing.

Thekey P changesto
the individual func
Figure 6.2. They a
ing sections.

ird operation level where
nd values are set; refer to
xplained in detail in the follow-

Y
Sl

2nd operation level

3rd operation level
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For setting the functional parameters it is necessary
to enter the codeword (see Section 5.3.1). Without
codeword 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

Displayed text forms the heading of this address
block. The address block is identified by the block
number (two digit number). No input is expected.
By using keys V or A the next or the previous
block can be selected. By using the key D the
next operation level can be reached.

— Addresses which require numerical input

The display shows the two-digit block number in
the first line. Behind the block number appears
the meaning of the required parameter in abbre-
viated form, inthe second display line, the value of
the parameter. When the relay is delivered a value
has been preset. In the following sections, this
value is shown. If this value is to be retained, no
other input is necessary. One can page forwards
or backwards within the block or to the next (or
previous) operation level. If the value needs toWbe
altered, it can — after codeword input — be_in=
creased with the keys or decreased with the
key @ When one of the keys, or @, is
pressed continuously, the numbers will change
with an accelerating sequence. Thus, afastiand
fine adjustment is possible within @wide, setting
range. The permissible settingyrange, is given in
the following text, next to the“associated box.
When the highest possible value is reached, no
further changing with the key @ is'possible. The
same is valid when one tries to,change the lowest
value with the key (&), The'selected value must
be confirmed with the'entry key E! The display
then confirms the ag€epted value. The changed
parameter is effegtive affer this confirmation.

— Addresses which require text input

The display shows the two-digit block number
and the meaning of the required parameter and

in the second display line, the applicable text.
When the relay is delivered, a text has been pre-
set. In the following sections, this text is shown. If
it is to be retained, no other input is necessary:
One can page forwards or backwards withifi the
block or to the next (or previous) operation level. If
the text needs to be altered, press — after code-
word input — the key (or ). The next (or
previous) alternative text, also printed in the dis-
play boxes illustrated in the follgwing, sections,
then appears. If the alternativeytextis not desired,
then the key @ (or ) is_pressed again, etc.
The alternative which is chosen, is confirmed
with the entry key E. Whenthge last possible alter-
native_is reached, no further changing with the
key @ is possible. The,same is valid when one
tries to change the firstalternative with the key @

For each of the ad@resses, the possible parameters
and text are, given/inithe following sections. If the
meaning of aparameter is not clear, it is usually best
to leave,it at the fastory setting. The arrows v A or D
4 besides, thesillustrated display boxes indicate the
method of meying from block to block or within the
blocki’Unused addresses are automatically passed
over.

Whenthe relay is operated from a personal comput-
er by'means of the protection data processing pro-
gram DIGSI®, each functional parameter is identi-
fied by a four-digit address number. In the following
clarifications, this number is indicated at the begin-
ning of the explanations in brackets.

If one tries to leave an operating item or operating
level by pressing one of the arrow keys without hav-
ing confirmed an alteration with the enter key E, the
display will show the question “SAVE NEW SET-
TING?”. Confirm with the “Yes”—key Y/J that the
new settings shall become valid now. If you press
the “No” —key N instead, codeword operation will be
aborted, and the alteration which has been changed
since the last entry is lost. Thus, erroneous alter-
ations can be made ineffective. Press the arrow key
once again in order to change really the operating
item or level.

When the setting process is terminated by pressing
the enter key E, the altered parameters are perma-
nently secured in EEPROMSs and protected against
power outage.
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6.3.1.2 Setting of date and time

The date and time should be set when the relay is
finally installed and connected to the supply voltage.

From the initial display, the key V is pressed (three
times) until the menu item “ADDITION FUNCTION”
(“additional functions”) is displayed. Key D is
pressed to change to the next operation level. The
display shows the first item “TIME SETTING”.
Change to the third operation level with key P . The
actual date and time is displayed now. Scroll on with
key V to find the setting items for date and time, as
illustrated below.

The next two addresses allow to set date and time.
Codeword entry is not required. Day, month, and
year can be altered using the keys and @ Each
time a value is changed, the enter key Ejmust be
pressed, before the next number can be changed.
Proceed in analog manner to change thetime.

Note: When the day is changed, the display firstly al-
lows 31 days. Only when the month and year is
changed, the relay can checkgplausibility of the com-
plete date. After confirmation'with/the enter key E,
the day may be reduced to amexisting number. After
the relay has been switched on, first the date
“01.07.97” appears and the/time since the start-up
of the processor system.

AN
H
=
=

v

[9000]
Beginning'ef thesblock “Additional functions”

[8100]
Beginning of the block “Setting the real time clock”

1.0 [8101]
<] Y At first, the “actual” date (DD.MM.YY) and the “actual”
01:15:06 time (HH.MM.SS) are displayed.

[8102]
Enter the new date: 2 digits for day, 2 digits for month and
2 digits for year: DD MM D YY D

Continue with V.

Use key (B to increase the day or (5 to decrease;
use key p to change over to the month;

use key (F toincrease the month or(=) to decrease;
use key | to change over to the year;

use key (F) to increase the year or(Z) to decrease;
confirm with enter key E.
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[8103]
4 TIME Key V is used to come to the time setting. Enter the new
13 :44:27 time: 2 digits for hour, 2 digits for minute: HH > MM

Use key ® to increase the hour or@ to decrease;
use key P _to change over to the minute;
use key @ to increase the minute of&  to decrease;

the seconds are not changed. They are automatically set to
“00” when the enter key E is pressed.

6.3.2 Initial display

When the relay is switched on, firstly the type identification of the relay and the version of the implemented
firmware appears. All Siemens relays have an MLFB (machine readahble order/number). Approximately 30 s
after the relay has been switched on, the display shows the quiescentimessages (frequency and voltage U).
When the keys V and subsequently A is pressed, the initial displayis shown again.

7RWE6 0 O The relay introduces itself by giving its type number. The
second display, line shows the version of firmware with
vV3.o0o~x which it i§ efuipped.

The setting parameters start at address block 0. Thig block is reached by pressing the key V (refer also to
Figure 6.2), with D tothe second operation level (“OOCONFIG.”), with V to block “01 POWER SYST.DAT” (pow-
er system data). Further address possibilities arellisted under “Annunciations” and “Tests”.

6.3.3 Power system data‘=,address block 01

The relay requests basic data ofithe/power system and the switchgear.

<] 01 4P OWE R D [1100]
S Y& T4 D.A T Beginning of the block “Power system data”

Firstly, the rated system frequency can be changed. It must comply with the setting. If the system frequency is
not 50 Hz, the address must be changed.

q 01 FREDQ [1101]
50 H 2 N4 Rated system frequency 50 Hz or 60 Hz
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Next, the secondary rated voltage is entered; it should comply with the voltage transformers’ rated secondary
voltage:

q 01 Un AN [1102]
100 v v Rated secondary voltage of voltage transformersy(phase-
to-phase)
Smallest setting value : 100V
Largest setting value: 125V

The minimum trip command duration T—TRP can be set. This is then valid for all pretection functions of the
device which can issue a trip signal.

[1134]
4 01 T-TRP| A Minimum duration of the trip c8mmand
0 .15 s Smallest setting value: 0.01s
Largest setting value: 60.00 s

In order to come to the next address block, key 4 is pressedito retdrn to the previous operation level, and
subsequently V is pressed which will lead to the next address blockyl 5 The individual parameters are listed in
the next operation level.

6.3.4 Settings for undervoltage pretection Uy< — address block 15

The parameters for Uy are only effective and avail- 7RW6000 —xBxxx and —xExxx) or to the terminals
able when the relay is connected to“two single- 13 and 14 (for models 7RW6000 —*Dx*xx).

phase voltages and when it is infogmed about (ad-

dress 7901, MEAS = 1 phase).¥hese parameters of This function can, furthermore, operate only when it

address block 15 are decisivepfogthe voltage Uy is configured as EXIST in block address 00 (refer to
when it is fed to the termipals®9, and™0 (for model Section 5.4.2).
1,590, Ok < [1500] _
<] 4 o N D Beginning of the block “Undervoltage protection Uy<”
q 15 U x < < [1501]
OFF Switching OFF of the undervoltage protection Uy <
+ | 0N Switching ON of the undervoltage protection Uy<

For the settings no generally applicable values can shall in the first place protect consumers from the
be stated. Taking into account that the protection consequences of voltage drops and prevent stability
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problems, the setting values will be between 60%
and 75% of the rated voltage. The time delays have
to be set such that voltage drops, which endanger
the stability, are tripped. The time delays should,
however, be long enough to avoid tripping for per-

missible short-time voltage drops.

All setting times are additional delay times, which do
not include the normal operating times (measuring
time, reset time) of the protection function itself;

A [1502]
<] 15 Ux< < Pick-up value of Uy< stage of undervoltage protection
75 V Setting range: 20Vio 120V
15 T Ux<| & [1503]
<] Av4 Trip delay of undervoltage protegtion Ug<
1.50 s Setting range: 0.00 s.t0 60.00 s

and (co

6.3.5 Settings for undervoltage protection U< ="address block 16

Address block 16 determines the parameters of the
undervoltage protection U<. When two single-
phase voltages are connected and the relay is in#
formed about (address 7901, MEAS = 1 phase) the
voltage at the terminals 7 to 8 is decisive. With twe-

phase, connection (V—connection) (address 7901,
MESS = 2 phase), the positive sequence voltage of
the%three-phase system is decisive. This function
can operate only when it is configured as EXIST in
block address 00 (refer Section 5.4.2).

16 UK«<
<] PROT. D
16 UK«<
<] OFF v
+|0N

[1600]
Beginning of the block “Undervoltage protection U<”

[1601]
Switching OFF of the undervoltage protection U<

Switching ON of the undervoltage protection U<

For the settings, similar considerations apply as for address block 15, Section 6.3.4.
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[1602]

<] 16 U< @ Pick-up value of U< stage of undervoltage protection
\% Setting range: 20Vio 120V
16 T U< A [1603] _
<] Av4 Trip delay of undervoltage protection U<
1.50 s Setting range: 0.00 s to 60.00 s

and oo

6.3.6 Settings for inverse dependent undervoltage protection Up< — address

block 19
The voltage dependent (inverse time) undervoltage sitivelsequence component of the voltages. Further-
stage operates only with two-phase voltage connec- more, theyundervoltage protection must be confi-

tion (address 7901, MEAS = 2 phase) using the po- dgured as\EXIST in block 00 (refer to Section 5.4.2).

19 Up < [1900],, |
<] D Beginning,of the block “Inverse time undervoltage pro-
PROT. tdctionp<”
4 19 Upc< < [1901]
OFF Switching OFF of the inversely time undervoltage pro-
tection Up<
+ | ON Switching ON of the inversely time undervoltage protec-
tion Up<

For the setting values, thegsame‘eonsiderations apply as given in Section 6.3.4. Remember that synchronous
motors are particularly susceptable to even small voltage dips since they may cause a machine to fall out of
step. Therefore the voltage/time and torque/speed characteristics must be used to determine the correct set-
ting. Normally, the undeérveltage detection relay will be set at 80 % of the rated voltage. In exceptional cases
when, for examplejthewveltage drop during run-up is large, it may be necessary to set the relay at alower value.

19 Uop< 2\ [1902]

<] p <7 Pick-up value of Up< stage of undervoltage protection
75 VvV Setting range: 20Vto120V
19 T _M AN [1903]

<] Av4 Time multiplier of undervoltage protection Up<
1.00 s Setting range: 0.10st05.00 s
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An additional definite time delay T Up< can be set which is normally 0.

q 19 TUpKX< @
0.00 s

[1904]
Additional time delay of the inversely dependent under-
voltage protection Up<
Setting range:

0.00 s t0 60.00 s
and oo

6.3.7 Settings for overvoltage protection U> — address block 17

Address block 17 determines the parameters of the
overvoltage protection U>. When two single-phase
voltages are connected and the relay is informed
about (address 7901, MEAS = 1 phase) the voltage
at the terminals 7 to 8 is decisive. With two-phase

connection (V-—congection), (address 7901, MESS
= 2 phase), the parameter U> is valid for both volt-
ages U and Uy. This/function can operate only when
it is configured as EXIST in block address 00 (refer
Section 5.4.2),

17 U->
<] PROT. D
17 UK«
<] OFF v
+|0N

[1700]
Beginning of the block “Overvoltage protection U>"

[170%]
Switching OFF of the Overvoltage protection U>

Switching ON of the Overvoltage protection U>

For the settings no generally applicable rules can be
given. Taking into account thiat the protection shall in
the first place prevent from'excessive voltage stress
of parts of the power system or station, setting
values between 410 %" and” 115 % of the rated
voltage are normall

When the relay is used as generator protection, the
setting of the overvoltage protection depends onthe
speed withWhich the voltage regulator can regulate
voltage ehanges. The protection must not interfere
in the eperation of a correctly operating voltage reg-
ulator<{J he two-stage characteristic, therefore, must
alwaysylie above the voltage/time characteristic of
thexregulator.

The U> stage (long-time stage) should intervene in
the event of steady-state overvoltages. It is set to ap-
proximately 110 % Uy and, depending on the regu-
lating speed, to 1.5sto 2s.

If the generator sheds full load, the voltage initially
increase depending on the transient voltage and is
then reduced back to the rated value by the voltage
regulator. The U>> stage as a short-time stage is
usually set such that the transients after full-load re-
jection do not initiate tripping. A common setting is,
e.g. 130 % Uy with a delay of 0.1 s.

All setting times are additional delay times, which do
not include the normal operating times (measuring
time, reset time) of the protection function itself.
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N1

N1

N1

[1702]
Pick-up value of U> stage of overvoltage protection
Setting range: 20Vio 170V

[1703]
Trip delay of overvoltage protection U>
Setting range: 0.00 s to 60.00 s

and oo
[1704]
Drop out ratio of overvoltage protection'd>
Setting range: 0.90 t0°0:99
[1705]
Pick-up value of U> > stageyof overvoltage protection
Setting range: 20/ to 170 V

[1706]

Trip delay of overoltage protection U> >

Setting range: 0.00 s to 60.00 s
and oo

[1707]
Droépjeut ratio of overvoltage protection U>>
Settingjrange: 0.90 to 0.99

6.3.8 Settings for overyoltage protection U,> — address block 18

The parameters for Uy are only effective and avail-
able when the relay is génnectéd to two single-

7RW6000 —xBxxx and —xExxx) or to the terminals
13 and 14 (for models 7RW6000 —*Dx*xx).

phase voltages and when it isjinformed about (ad-

dress 7901, MEAS = #sphase). These parameters of
address block 18 areddecisive for the voltage Uy
when it is fedgto the termiinals 9 and 10 (for model

This function can, furthermore, operate only when it
is configured as EXIST in block address 00 (refer to
Section 5.4.2).

18 Ux >
PROT.

[8700]
Beginning of the block “Overvoltage protection Uy>"
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18
o

U x <
F

+|ON

[1801]
Switching OFF of the Overvoltage protection Uy >

Switching ON of the Overvoltage protection Uy > O

For the settings, similar considerations apply as for address block 17, Section 6.3.6. An alternative appli¢ation

possible (smallest setting value 10 V).

of the Uy> protection function is as stator earth fault protection. For this case, smaller voItag@holds are

q 138 U x >
110 v
q 18 T U x >
1 50 ]
Ux>RR
95
q 18 Uux>>
130 v

0 .

q 18U0Ux>>

9

PAN
v

N1

[1802]
Pick-up value of U,> stage of ove rotection
Setting range: 10Vto

[1803] Q

Trip delay of overv ag tion Uy >
Setting range: t0 60.00 s

(@]

Drop-off rati
Setting

overvoltage protection Uy >
0.90 to 0.99

[1804] &\

value of Uy>> stage of overvoltage protection

ick
%q range: 10Vto 170V

[1806]

Trip delay of overvoltage protection Uy> >

Setting range: 0.00 s to 60.00 s
and oo

[1807]

Drop-off ratio of overvoltage protection Uy> >

Setting range: 0.90 to 0.99

Q2
&
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6.3.9 Settings for rate-of-frequency-change protection — address block 20

This section is valid only for model 7RW6000—
*okokk — 1%kx, This model includes a rate-of-requen-
cy-change protection (refer also to Section 4.4). This

can operate only when it is configured as EXISThin
address block 00 (refer to Section 5.4.2).

20 df/dt [2000]

<] D Beginning of the block “Rate-of-freg@ency-change
PROT. protection”
20 df/dt [2001]

<] AV 4 Switching OFF of the rate=ef-frequiency-change
OFF protection

+ | 0N Switching ON of the rate-of-frequency-change

protection

Parameter df1> < determines whether the first stage shall @peratejonnegative rate-of-change (—df/dt<) oron

positive rate-of-change (+df/dt>).

[2002]
Measurement direction of the 1st stage:

qZO dfl>«<
-df/dtc<

t(+df/dt >

frequency reduction (negative rate-of-change)

frequency acceleration (positive rate-of-change)

When a certain underfrequency thresholdfsiaiic is
decisive for the stability limit of a power system, a fre-
quency relay would have to be séto‘ashigher value
in order to ensure that stability isnot eadangered un-
der all circumstances. Suchg@ setting would be too
sensitive under conditions,of steady-state underfre-
quency.

The rate-of-frequency-change protection can detect
frequency dropstalreddy during their development.
Thus, it can disconnect networks before the steady-
state undeffreqéency limit is reached and prevent
the system fram loss of stability, without excessive
sensitivity of the'steady-state underfrequency limit.
Frequency protection and rate-of-frequency-
change protection may complement each other
suchithat the relay will trip on higher frequency re-
ddetiony(at the steady-state limit) but on smaller fre-
guency reduction with more severe rate-of-change
in frequency. In this way, the network can be discon-
nected at smaller frequency reduction when, at the
same time, the rate-of-change exceeds a certain
amount.

Similar applies for frequency acceleration.

The following considerations may apply: When the
power system is split and part of the network works
in island operation, the power equilibrium is dis-
torted. This causes a frequency change. When the
power demand is higher than the power generation,
the difference must be produced by the kinetic ener-
gy of the remaining rotating machines. The following
applies for the first second:

daf _ __fn AP

dt 2.-H SN

where

N rated system frequency

AP step change in active power

H inertia constant

SN rated apparent power of the machines

Typical value of the inertia constantHare: 2 sto 10 s
for cylindrical-rotor sets, and 1.5 s to 6 s for salient-
pole machines.
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The rate-of-change in frequency of an island net-
work can be approximated with these data, as long
as the frequency regulator has not yet interfered.

The rate-of-frequency-change protection of the relay
7RW600 generally operates only when the system
frequency is below the rated frequency and the rate-
of-change is negative, or, when the system frequen-
cy is above the rated frequency and the rate-of-
change is positive.

It is, furthermore, possible to combine a rate-of-
change stage with the associated frequency stage
by an AND-condition (parameter df*&f* = ON,
where * is replaced by the index of the stage). The
rate-of-change protection will then issue a trip com-

mand only when, for example, the frequency has
fallen below the setting value f*< AND the negative
rate-of-change exceeds the setting value of the as-
sociated rate-of-change stage (i.e. the stages with
equal index). Note that for application —df/dt< (neg-
ative rate-of-change) the associated frequéncy
stage must be set below the rated system frequency
an vice versa.

Similar applies if the associated stages are setto the
opposite direction (overfrequency andwpositive rate-
of-change).

The rate-of-frequency-change pretection is blocked
when the measured voltage U has'fallen below the
release threshold BL U<.

YAN
<]§o d f1 <o

<]20 T df1f| &
0.50 s v

20 df1lsf PAN
4OFF v

+|ON

QZO df 2 >< <
-df/dt«<

t(+df/dt >

20 df?2 AN
44 0 B.zW s v
20 T W4 f2 PAN
4 25 s v

<]20 df2s £|] &
OFF v
+|ON

[2003]

Pick-up value for the first df/dt stage

Setting range: 0.4 Hz/s to 10.0 Hz/s
andiec (No pick-up by rate-of-
frgquency-change stage df1/dt)

[2004]

Time delay for the firstydf/dt stage

Setting range: 0.00 s t0 20.00 s
and oo (no trip by rate-of-frequen-
cy-change stage df1/dt)

[2005]

AND=ecombipation between rate-of-frequency-change
stage/df1/dt and frequency protection stage f1

OFFE{or

ON

[2006]
Measurement direction of 2nd stage:

frequency reduction (negative rate-of-change)

frequency acceleration (positive rate-of-change)

[2007]

Pick-up value for the second df/dt stage

Setting range: 0.4 Hz/s to 10.0 Hz/s
and co (no pick-up by rate-of-
frequency-change stage df2/dt)

[2008]

Time delay for the second df/dt stage

Setting range: 0.00 s t0 20.00 s
and oo (no trip by rate-of-frequen-
cy-change stage df2/dt)

[2009]

AND —combination between rate-of-frequency-change
stage df2/dt and frequency protection stage 2

OFF or

ON
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[2010]
{ 20 df3>x< < Measurement direction of 3rd stage:
-df/dtc< frequency reduction (negative rate-of-change)
+|+df/dt > frequency acceleration (positive rate-of-change)
[2011]
4 20 df3 @ Pick-up value for the third df/dt stage
6 0 Hz /s Setting range: 0.4 Hz/s to 10.0 Hz/s
and co (no pick-up by rate-of-
frequen@y-change stage df3/dt)
A [2012]
20 T df3 Time delay for the third df/dstage
{ A4 ;
.10 s Setting range: 0.00 ste 20.00 s
andyco ANno trip by rate-of-frequen-
cy=change stage df3/dt)
A [2013]
4 20 df3s&f < AND —combifiation petween rate-of-frequency-change
OFF stage df3/dt apdifrequiency protection stage 3
OFF or
+ |o N ON
[2014]
4 20 dfd4>< < Measutement direction of 4th stage:
-df/dt< frequency reduction (negative rate-of-change)
+|l+af/a¢t> frequency acceleration (positive rate-of-change)
[2015]
<] 20 dfd4 @ Pick-up value for the fourth df/dt stage
c© Hz /s Setting range: 0.4 Hz/s to 10.0 Hz/s
and co (no pick-up by rate-of-
frequency-change stage df4/dt)
A [2016]
4 20 T WEH < Time delay for the fourth df/dt stage
© s Setting range: 0.00 s to0 20.00 s
and oo (no trip by rate-of-frequen-
cy-change stage df4/dt)
[2017]
<] TR Eent @ AND —combination between rate-of-frequency-change
OFF stage df4/dt and frequency protection stage f4
OFF or
+ |o N ON
[2018]
4 20 BL U< A Minimum operating voltage, below which rate-of-frequen-
\Y% cy-change measurement df/dt is blocked
Setting range: 20V to 100V

and oo (blocking is ineffective)
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6.3.10 Settings for frequency protection — address block 21

Four frequency stages are available in models
7RW6B000 —*x4xkk—0xkk and —1xxx. These func-
tions can operate only when they are configured as
EXIST in block address 00 (refer Section 5.4.2).
Each stage can be set as overfrequency stage or un-
derfrequency stage. This is determined by the rated
frequency as configured under address 1101 (refer
to Section 6.3.3) and the set limit value. When the
limit value is set smaller than the rated frequency, the
stage operates as underfrequency stage; when the
limit value is set higher than the rated frequency, the
stage operates as overfrequency stage. When the
limit value is set equal to the rated frequency, the
concerned stage is ineffective.

Frequency protection is used for network discon-
nection or load shedding. The setting values de-
pend on the actual network conditions; general rec-
ommendations are, therefore, not possible.

Further application is in power stations. As a matter
of principle, the setting values for frequency and
delay times depend on the values supplied by the
power station operator, in this case.

In power stations, the underfrequency protection
usually has the task of maintaining the power station
auxiliary supply by promptly disconnecting it ffom
the network. The turbine regulator then regulates
the generator set to rated speed so that the power
station auxiliary supply can be maintained with rated
frequency.

In general, turbine—generator sets (Can/Be continu-
ously operated at down to 95 % of, ratedsfrequency
provided that the apparent powet,is feduced by the
same amount. For the inductive gonsumers, howev-
er, the reduction in frequeney dogs/not only result in
increased current intake but alse endangers the op-
erational stability. Therefore, anly a short-time fre-
quency reduction down 16,48 Hz (at fy = 50 Hz) or
58 Hz (fy = 60 Hz) is‘usually permitted.

Overfrequency cah occur, for example, during load
shedding orfaulty operation of the speed regulator
(e.g. ingislandoperation). Thus the overfrequency
stage cambe tised e.g. as overspeed protection.

All setting times are additional delay times, which do
not inelude the normal operating times (measuring
time,eset time) of the protection function itself.

q 21 f >< D

PROT.

[2100]
Beginning of the block “Overfrequency and un-
derfrequency protection”

AV [2101]
Switch OFF of the frequency protection

+ | ON Switch ON of the frequency protection
A [2102]
<] < Pick-up value of the frequency stage f4
7 H z Setting range: 40.00 Hz to 68.00 Hz

The preset value results in an underfrequency stage
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21 T f1 A [2103]
Q 0 0 0 A v Trip time delay of the frequency stage f;
. S Setting range: 0.00 s to 60.00 s
and co (no trip by frequency )
[2104] O
4 21 t2 @ Pick-up value of the frequency stage f,
49 00 Hz=z Setting range: 40.00 Hz to 68.00 Hz

The preset value results in an underfrequencystage

PaN [2105] \%

21 T f£2
<] 3.00 Av4 Trip time delay of the frequenc
. S Setting range: 0.00st
0

and 6 y frequency stage o)
[2106]

Pick-up value of the frequengy stage f5
Setting range: 0 Hz to 68.00 Hz
The preset value@ an underfrequency stage

21 T f3 yan [2107]
Q 10 0 0 A v Trip i of the frequency stage f5
S Settin e; 0.00 s to 60.00 s
{ and oo (no trip by frequency stage f3)
[
4 21 f£4 @ walue of the frequency stage 4
51.00 Hz=z etting range: 40.00 Hz to 68.00 Hz
The preset value results in an overfrequency stage when
\ =50 Hz
21 T f 4 @ [2109]
Q 3 00 s Trip time delay of the frequency stage f4
. hd Setting range: 0.00 s t0 60.00 s
and oo (no trip by frequency stage f4)
[2110]
4 21 BL A Minimum operating voltage, below which frequency
6 5 measurement f> < is blocked
Setting range: 20Vto100V

and oo (blocking is ineffective)

R
&
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6.3.11 Settings for overflux protection — address block 29

Depending on the model ordered (refer to Section
2.3 Ordering data), SIPROTEC 7RW600 contains an
overflux protection. This function is valid only for

model 7RWB6000 — xkkak —24kx. It can operate only
when it is configured as EXIST in block address 00
(refer to Section 5.4.2).

<] 29 u/ f D

PROT.

29 u/ f
q OFF

+|0N

[2900]
Beginning of the block “Overflux protectionfU/f*

[2901]
Switch OFF of overflux protegtionU/f

Switch ON of overflux protection U/f

The overflux protection measures the ratio voltage/
frequency which is proportional to the induction B
and the flux ®@. The overflux protection must pick up
when the induction admissible for the protected ob-
ject (e.g. power station unit transformer) is exceed-
ed. The transformer is endangered, for example,
when a power station block is disconnected fromthée
system from full-load, and the voltage regulator, ei-
ther does not operate or does not operate sufficients
ly fast to control the associated voltage rise.

Similarly, decrease in frequency (speed), ef@. iniis#
land systems, can endanger the transformer)be-
cause of increased Induction.

Thus, the'everflux protection supervises correct op-
eration of theWoltage regulator as well as the speed
governor forall operational conditions.

Thelcentinuously permissible induction value as
stated by the manufacturer determines the setting.
This related value (B/By) is the base value and is to
be set under address 2902

If the value U/f (referred to Uy/fn, and thus propor-
tional to the induction B/By), as set under address
2902, is exceeded, pick-up occurs. After expiry of
the time delay address 2903, warning signal is giv-
en.

29 U/ f> T |[:2-902] i
<] < ick-up value of the warning stage and base value of
1 10 thermal overflux
Setting range: 1.00 to 1.20
[2903]
q 29 WU 4t > @ Delay time for warning stage
10 0 S Setting range: 0.00 s to 60.00 s
and oo

A steppedeharacteristic (U/f>>, TUf>>) is provid-
ed in‘orderto clear high overflux conditions rapidly.

The Setting time is an additional delay time, which
does not include the normal operating time (mea-
suring time, reset time) of the protection function.

Athermal characteristic is superimposed on the def-
inite time stage as described before. For this pur-
pose, the temperature rise caused by the overflux or
overinduction is simulated in a thermal approxima-
tion. When the pick-up (address 2902, see above) is
exceeded, alarmis output, and a counter is released
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which accumulates the overflux and causes a trip
command as soon as the time according to the set-
ting has elapsed. The U/f base value is the lowest
limit below which no temperature rise is calculated.
That means, that values below this setting are not
processed.

The preset values of the thermal characteristic corre-
spond to a Siemens standard transformer. The val-
ues can be matched to the actual protected object
with the aid of seven time delays which are assigned
to seven overflux values, so that a characteristic of
six straight lines results. If the data of the protected
object are stated by the manufacturer, the seven
time values should be entered for the overflux condi-
tions U/f = 1.10, 1.15, 1.20, 1.25, 1.30, 1.35, and
1.40. If no data are available, the preset characteris-
tic is adequate in most cases. Values between the
parameterized points are interpolated by the protec-
tion function.

The trip command, once given, is reset as soon as
the overflux has fallen below the pick-up value.But
the counter is decremented with the time whieh is
set for T RES under address 2913. This pafameter
determines the the counter time for countingyfrom
100 % to 0 %.

The U/f—values can be matched to the rated v.t. volt-

age by means of the adaptation factor,k ad under
address 2914.

Un prim v.t.

Kag =
Un protectediobject

where
UN protected objéet.  —1¥ated voltage of the

protected object

— primary rated voltage
of voltage transformers

Un prim v.t.

I SRR
i
< ools10 @
q Ot: N5 @
q %1 . 20 @
q t1.25 @
<]i t1l.30 @

[2904]
Pick-up value ofthe definite time stage
Setting range:

[2908]
Delaytime for definite time stage
Setting range:

[2906]
Time delay of 1st characteristic value U/f = 1.10
Setting range:

[2907]
Time delay of 2nd characteristic value U/f = 1.15
Setting range:

[2908]
Time delay of 3rd characteristic value U/f = 1.20
Setting range:

[2909]
Time delay of 4th characteristic value U/f = 1.25
Setting range:

[2910]
Time delay of 5th characteristic U/f = 1.30
Setting range:

1.00 to 1.40

0.00 s to 60.00 s

and oo

0 s to 20000 s

0 s to 20000 s

0 s to 20000 s

0 s to 20000 s

0 s to 20000 s
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[2911]
4 2 tl.35 @ Time delay of 6th characteristic U/f = 1.35
Setting range: 0 s to 20000 s
A [2912]
<] 2 tl.40 < Time delay of 7th characteristic U/f = 1.40
1 Setting range: 0 s to 20000 s
[2913]
<] 29 T RES VAN Time for cool down
3600 s v Setting range: 0 s to 20000 s
[2914]
< 29 ad A Adaptation factor
.00 Setting range: 0.50 to 2100

6.3.12 Settings for trip circuit supervision — addréss.block 39

The relay includes a trip circuit supervision function
(refer to Section 4.7), which requires one or two
binary inputs. This can operate only when it is confi-
gured (refer to Section 5.4.2) using one (“by-
pass—R”) ortwo (“with 2 BI”) binary inputs. Further/
more, the adequate number of binary inputs must
be allocated to this function and the external wifing
must be correct.

If one binary input is used, trip circuit faults like'inter-
ruption or control voltage failure can be detécted,but

not thip Circuit fault which occur during closed trip
relay“ef the device. But if the trip command lasts
more,than 60 s to 90 s, then the trip circuit supervi-
sion will give alarm even without any other fault.

Details about the function of this supervision are giv-
en in Section 4.7. Section 5.2.3.2 contains informa-
tion about connection and dimensioning hints as to
the resistor in case of supervision with one single
binary input.

39 CAR,sap

Ao w

+ |OFF

39CIR
q s up D

[3900]
Beginning of the block “Trip circuit supervision”

[3901]
Switch ON the trip circuit supervision

Switch OFF the trip circuit supervision
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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,

Most of these annunciations can be freely allocated
to the LEDs and binary outputs (see Section 5.5).
Also, within specific limitations, group andymultiple
indications can be formed.

To call up annunciations on the operator panel scroll
with the key V to the item “ANNUNC.% (annunci-
ations), refer to Figure 6.3. The key Pychanges over
to the second operation level, whereyou can reach
the different groups of annuneiations with the scroll-
ing keys V and A.

When the relay is operated from a personaheemput-
er by means of the protection data processing pro-
gram DIGSI®, the annunciation groups are identi-
fied by a four-digit address number. In the following
clarifications, this number is indieated at the begin-
ning of the explanations imybrackets.

The annunciations are(arranged as follows:

Block 81 Operational Yannunciations; these are
messagesywhich may appear during the
opgration,of the relay: information about
condition of relay functions, measure-
ment data etc.

Block '82%Event annunciations for the last eight net-
work faults: pick-up, trip, expired times,
or similar. As defined, a network fault be-
gins with pick-up of any fault detector and
ends after drop-off of the last protection
function. Within a network fault, several
fault events can occur, from pick-up of
any fault detection until drop-off of the lat-
est protection function.

Block 84 Indication of operational measured val-
ues (voltage magnitudes, frequency).

The annunciations and measured values are ar-
ranged in lists. After paging to a certain annunciation
block, an extract (two lines) of a list is shown in the
display; the list can be scrolled by the keys V and A,
as illustrated in Figure 6.4.

A4 .
> A NN UBN C D

[5000]
Commencement of “annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
FNovis given in Appendix C. It is also indicated to which device each annunciation can be routed.
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C)O

YU || & N
: .
RESET L ) i ’ )
ANNUNC. .‘ 51 ormr| D (individual
4_ ANNUNC 4_ _|| annunciations) \
8 2 FAULT 'D" 82 LAST (individual
ANNUNC 4. Jravrne A annunciations)

(individual
annunciations)

(individual
meas. values)

1st operation level 2nd operation I® 3rd operation level 4th operation level
Figure 6.3  Selection of annunciation blocks\:

30 0
09 4
380

0

U < 1t c

1 50ms

U < Trp cC
T

annunciation list

re 6.4 Display of an annunciation list — example
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6.4.2 Operational annunciations — address block 81

Operational and status annunciations contain infor-
mation which the unit provides during operation and
about the operation. They begin at address block
81. Important events and status changes are chro-
nologically listed, starting with the most recent mes-
sage. Time information is shown in hours, minutes
and seconds. Up to 30 operational indications can
be stored. If more occur, the oldest are erased in se-
quence.

Faults in the network are only indicated as “FAULT”
together with the sequence number of the fault. De-
tailed information about the history of the fault is con-
tained in the block “Fault annunciations”; refer to
Section 6.4.3.

The input of the codeword is not required. The boxes
below show all available operational annunciations.
In each specific case, of course, only the associated
annunciations appear in the display.

Next to the boxes below, the abbreviated forms are
explained. It is indicated whether an event is an-
nounced on occurrence (¢ = “coming”) or a status
is announced “coming” and, “going” (c/g).

The first listed message s, ‘as example, assigned
with date and time inithe fitst'two lines; the third line
shows the beginning of@,condition with the charac-
ter ¢ to indicate_thatthis condition occurred at the
displayed timg.

8 1 OPER. D
ANNUNZC.

N
~

2Nl 4 .07 .00
VYiloo:a5: 34

[5100]
Beginning of the bleck “Operational annunciations”

1st lin€;
2nd'line: Time of the event or status change

Date of the event or status change

Use the arrow keys to scroll through the displayed annunciation list.

N ||09 : 45 34
vLED

resoac

1st line:
2nd line: Annunciation text, in the example coming

Time of the event or status change

When date and time have not yet beeniset (refer also to Section 6.3.1.2), the date is shown as 01.07.97, the time
is given as relative time fromithelast re-start of the processor system.

Direct response frombinary inputs:

> C Bfc Lo

Circuit breaker closed (from CB auxiliary contact) (c/g)
Block frequency protection f1 stage (c/g)
Block frequency protection f2 stage (c/g)
Block frequency protection f3 stage (c/g)
Block frequency protection 4 stage (c/g)

Reset memory of thermal replica U/f (c/g)

C53000-G1176-C117
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>dfl bl Block rate-of-frequency-change protection df1/dt stage (c/g)

>df2 bl Block rate-of-frequency-change protection df2/dt stage (c/g) O
>df3 bl Block rate-of-frequency-change protection df3/dt stage (c/g) O
>df4 bl Block rate-of-frequency-change protection df4/dt stage (c/g) 4
>TrpRel Trip circuit supervision: binary input in parallel to trip €o (c/9)
>SCBaux gg E:ér/c;l)Jlt supervision: binary input in parallel t%iliary con-

General operational annunciations of the protection device: Q
ax

operat. At least one protection functi e
LED «res Stored LED indicationx

(c/9)

REC del Fault recording data deleted (c)

Sys.F1lt Network system faul etailed information in the fault annunci-
ations

FAULT Fault wit iated sequence number (c)

Annunciations of monitoring functl‘&\o

ANNIlost \&uunciaﬁons lost (buffer overflow) (c)

PCannlLT O Annunciations for operating (PC) interface lost (c)

Operational annw of the undervoltage protection:

Undervoltage protection U< is switched off (c/g)

Undervoltage protection U< is blocked (c/g)

act Undervoltage protection U< is active (c/Q)
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U x < of £ Undervoltage protection Uy < is switched off (c/g)

U x < b1lk Undervoltage protection Uy < is blocked (c/g) O
U x < act Undervoltage protection Uy< is active (c/Q) O
Up < o f £ I(ré\//g)rsely dependent undervoltage protection Up< is sw{tched off
Up < b1lk Inversely dependent undervoltage proteciti n@blocked (c/g)

Up< act Inversely dependent undervoltage prot%tx is active (c/g)

Operational annunciations of the overvoltage protection: @
U > off Overvoltage protection is SWitched off (c/g)

U > b1k Overvoltage prc& >"is blocked (c/qg)
Overvoltage pr&

tion U> is active (c/g)

U x > of f Overv, e | ction Uy> is switched off (c/g)
U x > b1lk C\ge protection Uy> is blocked (c/g)
U x > act W ge protection Uy > is active (c/g)
L 4 \< ,
Operational annunciatior%rate-of-frequency-change protection:

d £ of f Rate-of-frequency-change protection is switched off (c/g)

df b Rate-of-frequency-change protection is blocked (c/g)

d £ t Rate-of-frequency-change protection is active (c/g)

Udf< b1l (Ra/ltti-of-frequency-change protection is blocked by undervoltage
¢ /9

<

erational annunciations of the frequency protection:

S Frq off Frequency protection is switched off (c/g)
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Frgq bl Frequency protection is blocked (c/g)
Frg act Frequency protection is active (c/g)
Uf< bl Frequency protection is blocked by undervoltage (c/g)

Operational annunciations of the overflux protection:

4
u/f off Overflux protection is switched off (c/g) 0@

U/ f blk Overflux protection is blocked (c/g)

U/ f act Overflux protection is active (c/g)

u/ £f>F1t

SUP off Trip cir xvision is switched off (c/g)

SUP blk Tripfcirc pervision is blocked (c/g)
L 4

rip*eircuit supervision is active (c/g)

Trip circuit is interrupted (c/Q)

@Q)

Operational annunciations of the circuit breaker test function:

L 4
CBtlest Circuit breaker test in progress (c/g)
Tst Trip by internal circuit breaker test function (c/g)

SUPnoBTI circuit supervision is blocked, because binary input is not mar-
() shalled (c/g)
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6.4.3 Fault annunciations — address block 82

The annunciations which occurred during the last
eight 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. When a ninth fault occurs, the data relating to
the oldest are erased. Each of the eight fault data
buffer can contain up to 30 annunciations. When
more occur, the last message signals “buffer over-
flow”.

Input of the codeword is not required.

When the relay is operative and the initial display or
the quiescent messages are displayed, press the
key V to reach the item “ANNUNC.” Key P is used to
change over to the second operation level, where
one can go with the key V to the address block 82
which forms the heading of the fault annunciations.
The third operation level, with key P contains the
eight system faults. The individual annunciations
can be found in the fourth operation level (key D),

see Figure 6.3. Use the keys V and A teFseroll
through the annunciation list (Figure 6.4).

For these purposes, the term “system fault” means
the period from fault inception up to final cl€éarance.
Within a network fault, several fault events can oc-
cur, from pick-up of any fault detection wntil drop-off
of the latest protection functiomn:

When date and time have netyetbéen set (refer also
to Section 6.3.1.2), the date issshown as 01.07.97,
the time is given as relativg time from the last re-start
of the processor system. Thereafter, the fault annun-
ciations are listed,in chrenological sequence with
the relative time_referred to the first fault detection.

In the following-elarification, all the available fault an-
nunciations are,indicated. In the case of a specific
faultgof course; only the associated annunciations
appeakinthedisplay. At first, an example is given for
apsystem fault, and explained.

{ |82 FaveworT > [5200]
< ||IANNUNGC . Beginning of the block “Fault annunciations”
8 2 LAST [5210]
FAULT D Beginning of the block “Fault annunciations of the last sys-
tem fault”

Use the arrow keys to scroll thtough, the displayed annunciation list.

etc.

[56211]
< ||0 3 01 .0 = 1stline: Date of the last system fault
v : 09646 2nd line: Time of the last system fault
(hours, minutes, seconds ...
2 . 8 0. m's ... and ms)
g EA ULV, c System fault, coming
2 1st line: Consecutive number of the system fault
< ||0“m s 2nd line: Beginning of the relative time; time resolution is
1ms
Ao ms 1stline: Beginning of the relative time
g FD L1E c 2nd line: Event that has started the relative time
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111



7RW600V3

Operating instructions

General fault annunciations of the device:

DEV Trp
f = H z
U = \Y
Ux-= v

Network system fault O
Beginning of fault ‘ )

Fault annunciations lost (buffer overflow)

L 2
General fault detection of device

General trip of device \%

Last frequency during fault in Hz

Last voltage U during fault in Vol

Last voltage Uy during fault @ applicable)

Fault annunciations of the undervoltage protection functi :

U < F1lt
U < Trp
U x < F1¢t
U x < Trp
Up < F1¢t
Up<CF

Up < Trp

Fault annunciat

U > F 1l

L 4

Trip b; e

Fault detectio:&:lervoltage protection U<

ge protection U<

Fa\ tion of undervoltage protection Uy<
[

ndervoltage protection Uy<

Fault detection of inverse time undervoltage protection Up<

Trip by inverse time undervoltage protection Up<

1t \K\ Undervoltage fault after inverse time characteristic

io mvervoltage protection functions :
t Fault detection of overvoltage protection U>

Trip by overvoltage protection U>
Fault detection of overvoltage protection U>>
Trip by overvoltage protection U> >

Fault detection of overvoltage protection U, >
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Ux> Trp Trip by overvoltage protection U,>

Ux>>F1lt Fault detection of overvoltage protection Uy> > O

Ux>>Trp Trip by overvoltage protection Uy> > O

L 4
Fault annunciations of rate-of-frequency-change protection: %

df1 F1t Fault detection of rate-of-frequency-cha protection:
df1/dt stage

df2 F1t Fault detection of rate-of-frequ - ge protection:
df2/dt stage

df3 F1t Fault detection of rate-of-f -change protection:
df3/dt stage

df4 F1lt Fault detection of ratg-o ency-change protection:
df4/dt stage

dfl Trp Trip by rate-ef-freq -change protection: df1/dt stage

eguency-change protection: df2/dt stage

requency-change protection: df3/dt stage

by rate-of-frequency-change protection: df4/dt stage

f1 Flt. ’\ Fault detection of frequency protection: f1 stage
f 2 F1lt. \K Fault detection of frequency protection: f2 stage
£ 3 F1lt. Fault detection of frequency protection: f3 stage
f 4 Epl . Fault detection of frequency protection: f4 stage
£f1 Trip by frequency protection: f1 stage
£ 2 1 rp Trip by frequency protection: f2 stage
Trp Trip by frequency protection: f3 stage
4 Trp Trip by frequency protection: f4 stage
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Fault annunciation of overflux protection:

U/ f>F1t Fault detection of overflux protection O
U/ ftTrp Trip by thermal stage of overflux protection O
U/ f£>Trp Trip by overflux protection (U/f> stage)
L 4
Further messages: \’:
TABempty means that no fault event has been%b
TABovr f 1l means that other fault data have however, memory

is full
TAB.END If not all memory places are last message is
TAB.END

Use key 4 to go back to the third operation level. You can reach &nd to last systemfault by pressing the
key V. The individual fault annunciations can be found with the D in the fourth operation level and scrolled

through with the keys V and A. The available annunciati e same as for the last fault.
[52
<7 8 2 2nd D Begi of the “Fault annunciations of the second to last
FAULT syst ault”

>

In corresponding way the annun%f the third to last up to the eighth to last fault can be achieved.

[5230]
Beginning of the “Fault annunciations of the third to
last system fault”

8 8 th D [5280]
v UL T Beginning of the “Fault annunciations of the eighth to
last system fault”
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6.4.4 Read-out of operational measured values — address block 84

Operating measured values can be read out at any
time under the address block 84. When the relay is
operative and the initial display or the quiescent
messages are displayed, press the key V to reach
the item “ANNUNC.” Key D is used to change over to
the second operation level, where one can go with
the key V to the address block 84 which forms the
heading of the operational measured values. The in-
dividual annunciations can be found in the third op-
eration level (key D), see Figure 6.3. Use the keys V
and A to scroll through the individual measured val-
ues (Figure 6.4).

Entry of the codeword is not necessary.

During read-out, the values are not actualized, but
after scrolling through the list with the keysizsand A,
the actual values will be displayed.

Inthe following example, some example values have
been inserted. In practice thelaciwal values appear.

Ap

VALUES

8 4 MEAS. D [5700]
Beginning of the blockyOperational measured values”

Use V key to move to the next address with the next measuredwalue.

Page on withythe V key to read off the next measured val-

ue, or page back with A

2 £f=50 01

N4 [57071]

A\ v Frequency in Hz

AN [5702]

£=0.

% v/ 0 97 Overflux, referred to rated flux Uy/fy

v
The secondary voltages are referred to the voltages
applied to the relay terminals. These values are not in-
fluenced by address 1102. The voltages U and Ux are dis-
played even outside of the operating range of the relay but
with additional errors (because of missing frequency cor-
rection the displayed values are too small)

AN B

AN||U=984 1V [5703]

g Voltage U (applied to the relay terminals 7, 8)

AN

Allux=0 Vv [5704]

v Voltage U, (applied to the relay terminals 9 and 10, resp.

\4 13 and 14)

VAN

Allui=98 v [5705]

g With two-phase connection (V—connection) and correct
configuration of address 7901 (MEAS = 2 phase), the pos-

itive sequence voltage is displayed
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6.5 Testing and commissioning

6.5.1 General

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

/_I\ Warning

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

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

Particular attention must be drawn to the
following:

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

p Hazardous voltages can be present
on all circuits and components cong
nected to the supply voltage or tosthe
measuring and test quantities.

P Hazardous voltages can be presentin
the device even after disconnection of
the supply voltage (storage“eapaci-
tors!).

p The limit values givendn the Technical
data (Section 3.1)_must not be ex-
ceeded at all, not@venuring testing
and commissioning.

When testing the unit with asecondary injection test
set, it must be ensured that,no other measured val-
ues are connectedandfthat the tripping leads to the
circuit breaker trip-egils 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) available, test the relay with the fac-
tory settingsln the following description of the test
sequenceithe‘preset settings are assumed.

Firsty, read out the operational measured values in
ordes toverify that the test equipment is correctly
connected.

When the relay is intended to operate with two twe-
phase voltages of a three-phase system in V—-con-
nection, a three-phase symmetrical voltage source
with individually adjustable voltages should be avail-
able. When the relay is intended to operate with one
or two single-phase voltages, a‘single-phase volt-
age source is sufficient.

NOTE! The accuracy whichtganbefachieved during
testing depends on the, accukacy of the testing
equipment. The accuracywalues specified in the
Technical data can only Be, reproduced under the
reference conditions 'set down in IEC 60255 resp.
VDE 0435/part 803 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon‘purely as functional tests.

During,all'the tests it is important to ensure that the
corregt ‘eemmand (trip) contacts close, that the
proper indications appear at the LEDs and the out-
putrelays for remote signalling.

Aftemtests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button N on the front
plate and via the remote reset relay (if marshalled,
see connection diagrams, Appendix A). If the reset
functions have been tested, resetting the stored in-
dications is no more necessary as they are erased
automatically with each new pick-up of the relay and
replaced by the new annunciations.

NOTE: Three versions with different scope of func-
tion can be delivered. The 13th figure of the ordering
code is decisive. The presettings of LEDs and binary
inputs and outputs differ dependent on this scope of
functions. In the following clarifications, the versions
are considered where necessary:

— statements valid for versions 7RW600% — xkkkx —
Oxxx and —1xxx are specified in brackets [],

—statements valid for versions 7RW600x —kkikkx —
2xxk are specified in braces {},

—statements valid for all versions are specified in
parentheses ().

116

C53000-G1176-C117



7RW600V3

Operating instructions

6.5.2 Testing the undervoltage protection U<, Uy <

The functions of undervoltage protection can only
be tested if these functions have been configured as
EXIST and parameterized as operative (Ux< = ON
and/or U< = ON).

The relay contains two measured voltage inputs,
designated with U (at terminals 7 and 8) and Uy (at
terminals 9 and 10 on models 7RW6000 —*Bxxx
and —xExxx, or terminals 13 and 14 on model
7RW6000—%D*xx). Possibility exists to connect
either two different single-phase voltages to the in-
puts, or to connect two phase-to-phase voltages of a
three-phase system in V—connection. The relay had
been informed about this during configuration (refer
to Section 5.4.2, address 7901). In the first case
each voltage is monitored independently by the as-
sociated stage. In the latter case the positive se-
quence component of the voltages is used for the in-
ternal formation of the measured value. Measure-
ment on the undervoltage protection should then be
performed with three-phase symmetrical measure-
ment values with clockwise phase rotation. If asym-
metrical values are used, deviations must be ex-
pected. The set voltages are always referred to
phase-to-phase voltages! Therefore when checking
the pick-up values, the phase-to-phase voltagemmust
be measured.

The time delay of the definite time characteristie,is
checked by switching the voltage to 0 V.t,must be
noted that the settimes are pure delay times; operat-
ing times of the measurement functiens are/not in-
cluded.

The inverse time trip stage of the' voltage dependent
undervoltage protection isltestedyby sudden reduc-
tion of the applied voltage {0 the value reqired. It is
sufficientto check one paint ofthe trip time characte-
ristic. Check the trip time'ip, accordance with Figure
3.1.

Set voltage(s)'to approximately rated voltage.
Reduce voltage yntil it iias fallen below the threshold

value U<, address 1602 or Up<, address 1902.
¢ Annunciation “U< F1t” or “Up<CFlts(notumar-
shalled when delivered from factory)!

Readjust the voltage to approx. nominal value. Then

disrupt the voltage suddenly.

e AfterTU< (1.5s;address 1603) annunciation “U<
Trp” [LED 4 and relay 1] {not*marshalled when
delivered from factory}.

Fortesting the inverse time stage, readjust the volta-
ges. to approx. nomigal value. Then disrupt the vol-
tage of one phase.

* With the preset values(Up< =75V, TM = 1 s and
T Up< = 0 g) tripyoccurs after 4.4 s: annunciation
“Up< Trp”[kED 4 and relay 1], {not marshalled
when delivered¥from factory}.

Set voltage(s)'to approximately rated voltage. Acti-

vate binaryinputs “>U< bl” and “>Up< bl” [binary

input 3}={not marshalled when delivered from fac-

tory}.‘Bisconnect voltage(s)

e Anpunciations “U< blk” and “Up< blk” (not
marshalled when delivered from factory).

¢ “No further alarms regarding undervoltage protec-
tion.

De-activate binary input.

For single-phase measurement with two different
voltages (address 7901 = 1phase), repeat the test
for the definite time characteristic for the voltage in-
put Uy with the parameters for Uy < (addresses 1502
and 1503). When the relay is delivered, the same
LEDs, binary inputs and outputs are valid as during
test of voltage U<.

Attention! If setting values have been changed for
testing, reset to correct values (addresses 1602,
1603, 1902, 1903 and addresses 1502, 1503)!

Further checks are performed with primary values
during commissioning (Section 6.6.2).
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6.5.3 Testing the overvoltage protection U>, U>>, Uy>, Uy,>>

The functions of overvoltage protection can only be
tested if these functions have ben configured as EX-
IST and parameterized as operative (in address
1701 U> = ON and/or in address 1801 Uy,> = ON).

The relay contains two measured voltage inputs,
designated with U (at terminals 7 and 8) and Uy (at
terminals 9 and 10 on models 7RW6000—xB*xx
and —xExxx, or terminals 13 and 14 on model
7RW6000 —xD#**x). Possibility exists to connect ei-
ther two different single-phase voltages to the in-
puts, or to connect two phase-to-phase voltages of a
three-phase system in V—connection. The relay had
been informed about this during configuration (refer
to Section 5.4.2, address 7901). In the first case
each voltage is monitored independently by the as-
sociated stage. In the latter case both voltages are
monitored by the U> and U> > stages. Parameters
Ux> and Ux>> are then ineffective and not avail-
able. Measurement on the overvoltage protection
function can therefore be performed with single-
phase test values. The stages can be tested individ-
ually one after another. The pick-up values relate to
the connected phase-to-phase voltages.

A Caution!

Test voltages larger than 200 V may oves:
load and damage the relay if applied con-
tinuously (refer to Section 3.1.1 for Gver=
load capability).

The time delays for overvoltages are checkedwith
approximately 1.2 x pick-up value. It must'be noted
that the set times are pure delaytimes; operating
times of the measurement functions are not in-
cluded.

Connect voltage of 1.2 x pigk-up y¥alue U> (address
1702) at terminals 7, 8

¢ Annunciation “U> F1t” [in versions 7RW600x =
Jokakk —Oxak and —1xxk  not marshalled when
delivered from factory] {in version 7RW600x—
FokkAk — 2%k relay 5}.

e After T-U> (1.5 s; address 1703), annunciation
“U> Trp” [not marshalled when deliveredgfrom
factory] (LED 3 and relay 2).

Disconnect voltage. Activate binary input'>U> bl”

[not marshalled when delivered4from factory]

{binary input 3}. Connect voltage'ef 1.2 x pick-up

value U> (address 1702) at,terminals 7, 8.

¢ Annunciation “U> blk” (net marshalled when
delivered from factory).

¢ No further alarms fegarding overvoltage protec-
tion.

Disconnectyoltage. De-activate binary input.

Connectyvoltage of 1.2 x pick-up value U>> (ad-

dress 1704).

¢ Annunciatien “U>> F1t” [not marshalled when
deliveredgrom factory] {relay 5}.

e AfteRT—U>> (0 s; address 1705), annunciation
"Us> Trp” [not marshalled when delivered from
factory] (LED 4 and relay 3).

Disconnect voltage.

Repeat the tests accordingly for the voltage input Ux
at the terminals 9 and 10 for model 7RW6000—
*Bxxx and —xExxx or at the terminals 13 and 14 for
model 7RW6000—xDxxx. When the relay is deliv-
ered, the same LEDs, binary inputs and outputs are
valid as during test of voltage U>, U>>.

Attention! If setting values have been changed for
testing, reset to correct values(addresses1702 to
1705 and 1802 to 1805, if applicable)!

Further checks are performed with primary values
during commissioning (Section 6.6.2).
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6.5.4 Testing the frequency protection functions

¢ Frequency protection f<, f>

The functions of the frequency protection in versions
7RWB00x —kkkkx—0xxk and —1xxk  can only be
tested if this protection is configured as EXIST in ad-
dress 7821 (as delivered, refer to Section 5.4.2) and
has been parameterized as operative — contrary to
the condition as delivered from factory (address
2101 f>< = ON).

The frequency is always measured from the voltage
input U, i.e. at terminals 7 and 8. So it is sufficient to
apply the test voltage only to these input terminals.

The simplest function check is a read-out of the fre-
quency as measured by the unit. This value is found
in the operational measured values under address
5701 (address block 84).

If a voltage source with adjustable frequency is avail-
able, then the limits of the overfrequency f> and of
the underfrequency f< stages can be checked with-
out difficulties.

When measuring times, it must be noted that the set
times are pure delay times; operating times ofithe
measurement functions are not included.

Connect rated voltage, increase frequency until

overfrequency protection (f4) picks up.

¢ Annunciation “f4 F1lt.” [not marshalledywhen
delivered from factory].

e After T f4 (3 s; address 2109), annungiation “f4
Trip” [not marshalled when delivered from fac-
tory].

Activate binary input “>£4" "B1k”“[FNo 5209, not

marshalled when deliveréd fram factory].

e The blocking annunciations “>£f4 blk” appear
(not marshalled when'delivered from factory).

e Annunciationg f4#1t.” and “f4 Trip” disap-
pear.

Reduce frequéncy 40 rated frequency; de-activate
binary input.

Reduce frequency until the first underfrequency pro-

tection stage (f3) picks up.

¢ Annunciation “£3 F1lt.” [relay 5].

o AftefrT f3 (10 s; address 2107), annunciation “£1
Trip” [LED 3 and relay 4].

Further reduce frequency until the second underfre-

quency stage fs picks up.

¢ Annunciation “£2 F1t.” [relay 5].

e After T f2 (3 s; address 2105), annunciation “£2
Trip” [LED 2 and relay 3].

Further reduce frequency untilythe third underfre-

quency stage f{ picks up.

e Annunciation “f1 F1t.%[relay5].

e After T f1 (0 s; addressy2108), annunciation “f1
Trip” [LED 1 and relay 2]

Activate binary ipput (>Frg blk”) [FNo 5203,

binary input 2 when'delivered from factory].

e The blocking anmunciations “Frq bl” appear
[not marshalled when delivered from factory].

¢ Annungiations, “f1 Flt.”, “f2 Flt.”, “f3
FIgy” ‘and/“f1 Trip”, “f2 Trip” and “f3
Trip disappear.

Bring,frequency back to rated frequency. De-acti-
vate binary input. Switch off test quantity.

Farther checks are performed with primary values
during commissioning (Section 6.6.2).

¢ Rate-of-requency-change protection df/dt

The function of the rate-of-frequency-change pro-
tection in model 7RWB00x —xxkkx —1xkxx can only
be tested if this protection is configured as EXIST in
address 7820 (as delivered, refer to Section 5.4.2)
and has been parameterized as operative — con-
trary to the condition as delivered from factory (ad-
dress 2001, df/dt = ON).

The frequency, and thus the rate-of-change in fre-
quency, is always measured from the voltage input
U, i.e. at terminals 7 and 8. So it is sufficient to apply
the test voltage only to these input terminals.

An exact check of the rate-of-frequency-change pro-
tection requires a voltage source with adjustable fre-
quency and definable rate-of-change df/dt. The fre-
quency change must be continuous, not in steps.

When measuring times, it must be noted that the set
times are pure delay times; operating times of the
measurement functions are not included.
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Connect rated voltage, set frequency to rated value.

Increase the negative rate-of-change |—df/dt| until

the first rate-of-change stage (df4/dt) picks up. Note

that a rate-of-change stage will operate only when

the frequency lies below the rated frequency.

¢ Annunciation “df1 F1t” [not marshalled when
delivered from factory].

e After T dft (0.5 s; address 2004), annunciation
“dfl Trp” [not marshalled when delivered from
factory].

Continue increasing |—df/dt| until the second stage

(dfy/dt) picks up.

¢ Annunciation “df2 F1t” [not marshalled when
delivered from factory].

o After T df2 (0.25 s; address 2008), annunciation
“df2 Trp” [not marshalled when delivered from
factory].

Continue increasing |—df/dt| until the third stage
(dfs/dt) picks up.

6.5.5 Testing the overflux protection U/f>

The function of the overflux protection in version
7RWB00x —x*xkk—2xkx can only be tested if this
protection is configured as EXIST in address 7829
(as delivered, refer to Section 5.4.2) and has been
parameterized as operative — contrary to the ¢ondis
tion as delivered from factory (address 2904, U/f =
ON).

The overflux protection comprises a defihite time
stage and a thermal stage as a tripping'stage. In ad-
dition, a delayed alarm is output when, the continu-
ously permissible limit value U/f> (address 2902) is
exceeded.

The relay contains twoymeasured voltage inputs,
designated with U (at termigals 7 and 8) and Uy (at
terminals 9 and 40 on models 7RW6000 —xBxxx
and —xExxx, or tefminals 13 and 14 on model
7RW6000 —*xDxxx). Possibility exists to connect ei-
ther two different single-phase voltages to the in-
puts, or to connect two phase-to-phase voltages of a
three-phasejsystem in V—connection. The relay had
been infafmed about this during configuration (refer
to Segtion'6.4.2, address 7901). In the first case,
only the voltage U is decisive for flux evaluation. In
the'latter,case, the higher of the voltages are deci-
sive, In both cases, the frequency is always derived

¢ Annunciation “df3 F1t” [not marshalled when
delivered from factory].

e After T df3 (0.1 s; address 2012), annunciation
“df3 Trp” [not marshalled when delivered froam
factory].

Activate binary input (“>df blk”) [FNo 5503, not

marshalled when delivered from factory].

e The blocking annunciations “df_blk” appear
[not marshalled when delivered fromsfactory].

¢ Annunciations “dfl F1lt”, “df2 FiIt”, “df3
F1t” and “dfl Trp”, “df2, T¥p’ and “df3
Trp” disappear, or cannot be proveked by higher
frequency change.

Bring frequency back_to rated frequency. De-acti-
vate binary input. Switch'eff test quantity.

Further checks dre performed with primary values
during comfnissioning (Section 6.6.2).

fromrthe input U. Therefore, tests are performed with
the voltage input U (terminals 7 and 8).

The simplest function check is a read-out of the fre-
quency, overflux and maximum voltage U and Uy as
measured and calculated by the unit. These values
are found in the operational measured values under
addresses 5701, 5702, 5703, 5704 and 5705 (block
address 84).

If avoltage source with adjustable frequency is avail-
able, then the limit of the overflux definite time stage
U/f> (address 2904) can be checked by slowly de-
creasing the frequency with constant voltage.

If the voltage source has only constant (system) fre-
quency, the voltage can be increased until the pro-
tection picks up.

A Caution!

Test voltages larger than 200 V may over-
load and damage the relay if applied con-
tinuously (refer to Section 3.1.1 for over-
load capability).

Increase the test voltage until the definite U/f stage
(address 2904) picks up.
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¢ Annunciation “U/£>F1t” {not marshalled when
delivered from factory}.
Switch off test voltage.

The delay times are checked with approximately 1.1
times the pick-up value. It must be noted that the set
times are pure delay times; operating times of the
measurement functions are not included.

Connect voltage of 1.1 x pick-up value U/f> (ad-

dress 2902).

¢ Annunciation “U/£>F1t” {not marshalled when
delivered from factory}.

o After TU/f> (10 s, address 2903, annunciation
“u/f>wrn” {LED 1 and relay 4 with factory pre-
settings}.

Switch off test voltage.

The thermal stages can be tested at different points
of the characteristic by applying different U/f quanti-
ties.

The basis value of the thermal characteristic is the
set value U/f> (address2902). Smaller overflux does
not produce a simulated temperaturerise, i.e. do not
affect pre-load processing.

The shape of the thermal characteristic is deter-
mined by the addresses 2906 to 2912.

With the preset value (U/f> = 1.10, addtess 2902)
and an applied overflux of

UUy _
. 1,05

no warning, no tripping must océu.

The operational measured values under address
block 84 should show the calculated overflux Ul
which should amount to approx. 1.05 in thig case:

Note: Before measuring the thermal tripftime for dif-
ferent applied overflux, it must be ensured,that the
thermal memory is reset to 0. This is performed via
the binary input “>RM U/f” (reset memory of ther-
mal replica) or by energizing briefly the blocking in-
put “>u/f bl~, {allocated to binary input 2 when
delivered}. It is either possible®o de-activate and re-
activate the overflux protectien function (address
2901).

Switch voltage correspending to U/f = 1.25.

e After delay time“ef the warning stage (10 s, ad-
dress 2903) AnnAunciation “U/ £>wrn” {LED 1 and
relay 4}.

¢ On reaching thethermal trip stage after a time ac-
cordingtothetrip time characteristic (t = 30 s) an-
nunciatiomU/ £t Trp” {LED 2 and relay 1}.

Note: ‘Depending on the set values for U/f>> and
TUf>S, (addresses2904 and 2905), the definite time
stages’u/ £>Trp” may pick up and trip before the
thermal stage.

If testing with pre-load is performed (i.e. the flux has
exceeded the base value of address 2902 before
starting of the test), it must be ensured, that the trip
time may be reduced when the counter has already
reached a value greater than 0.

When the drop-off time is measured, it must be con-
sidered that the thermal stage is generally limited to
150 % of the tripping value.
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6.5.6 Testing the trip circuit supervision

The trip circuit supervision function can only be
tested if it has been configured in address block 00
(contrary to the state of delivery) with 2 Bl (with 2
binary inputs) or bypass—R (with one binary input,
the second is by-passed by a resistor). Furthermore,
it must be switched ON in address block 39 (CIRsup
= ON), and the associated binary input(s) must be
marshalled for this purpose (refer to Section 5.5.2).

6.5.6.1 Trip circuit supervision using two

binary inputs

In accordance with the task of this operation mode
of the trip circuit supervision, the trip circuit is as-
sumed to be disturbed when none of the two binary
inputs is energized. (refer also to Section 4.7.1). This
condition cannot occur steadily, i.e. over a certain
time, as long as the trip circuit is operating correctly.
It can only occur for a short time during the operation
of the circuit breaker. Therefore, alarm is given, if this
condition lasts for a time which corresponds to three
measurement repetitions.

Note: In 7RW600, the two binary inputs BI2 and BI3
have a common negative pole. This combination j§,
therefore, not suitable for trip circuit supervision.
Use the binary inputs Bl1 and BI2 instead.

Energize the binary inputs one after the other: the
fault indication disappears as long as one bifary.in®

put is energized and reappears a short time after
both inputs are de-energized.

When both control voltages are switched off, the an=
nunciation “CIR int” (i.e. trip circuit interrupted,
not allocated at delivery) appears after 400 ms to
700 ms.

6.5.6.2 Trip circuit supervision using one
binary input

In accordance with thé%task ef this operation mode
of the trip circuit supervision, the trip circuit is as-
sumed to be disturbed When the binary input is not
energized. (teferialsoto Section 4.7.2). This condi-
tion cannot aceur steadily, i.e. over a certain time, as
long as,the trip Citeuit is operating correctly. It can
only occurforashort time during which the trip relay
of the'protection device is closed. Therefore, alarm
is givén, ifthis condition lasts for a time which should
be longer than the duration of a trip command of the
device.

Energize the binary input: the fault indication disap-
pears.

When the control voltage is switched off, the annun-
ciation “CIR int” (not allocated at delivery) ap-
pears after 60 s to 90 s.
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6.6 Commissioning using primary tests

6.6.1 General advices

All secondary testing sets and equipment must be
removed. Connect measurement values. All installa-
tion preparations according to Section 5.2 must
have been completed. For testing with primary val-
ues the protected object 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.)

All protection functions should be initially switched
OFF so that they do not influence one another. Dur-
ing primary testing the functions are progressively
switched to being operative. If a particular protection
function is not required at all, it should be “de-config-
ured” (referto Section 5.4.2). ltis then treated as non
existing. If configuration parameters must be
changed during commissioning, the measured
quantities should have been switched off béfore!

Proper functioning of the trip circuits including‘the
circuit breakers (or other control devices eennegted
tothetrip relays) should be checked at Ieast onee for
each protection function by a live tripaFurthermore,
live trip may be produced from the(operating panel
or via the operating interface aceordingfto Section
6.6.4.

6.6.2 Checking theywoltage circuits

Switch on the veltage,protection functions which
shall be used and which are configured as EXIST
(Section 5(4.2)¢'If the undervoltage protection is
used, then bleckingof this function on tripping of the
voltage transformer secondary m.c.b. should also
be checked during voltage testing. It is assumed
that the auxiliary contact of the m.c.b. is marshalled
to the binary input “>U< blk” (in versions
7RWE00x — K Axkk —Oxkk and — 1xkkx binary input 3
when delivered from factory).

Before energizing the protected object, ensure that
no short-circuit bridges or earthing isolators are
present.

With the voltage transformer m.c.b. closedjiswit¢h

on the protected object.

— Read out voltage(s) under addressyblock 75
(block 84). They can be compared with the actual
voltage(s).

Switch voltage transformer mi.C.bs to tripped posi-

tion.

— Check that the message “U< bl” and “>Ux< bl”
(if applicable) are indicated.in the operational an-
nunciations (address block 51, block 81) with the
Coming index (both, messages are not mar-
shalled when delivered from factory).

— Check that ghetwoltage(s) in address block 57
function bloek81) is (are) almost zero.

— Switch gn yeltage transformer m.c.b.

— check that the message “>U< bl” and “>Ux<
b1*(ifapplicable) are indicated in the operational
annunciations, but this time with the Going index.

Shouldsvthe message not be given then check the
connection of the voltage transformer secondary cir-
cuits, and check correct marshalling of the binary in-
put from the auxiliary contact of the m.c.b. (refer to
Section 5.5.2).

If the indices “C” for “Coming” and “G” for “Going”
are interchanged, check and correct the contact
mode of the binary input (“NO” or “NC” contact) in
accordance with Section 5.5.2.

If the relay contains the overflux protection {model
7RWB00x —kkkxxx—2xxx} and this shall be used,
switch it on under address 2901, U/f = ON.

At rated frequency and rated voltage, the value U/f
should be near 1.00 (address 5702, block 84). If de-
viation occurs, check the adaptation factor kg in ad-
dress 2914 (see Section 6.3.10) and correct if neces-
sary.

In power station applications, switch machine
speed regulation to “manual ” operation.

Reduce machine speed, so that the overflux warn-

ing stage U/f> (address 2902) picks up:

— Annunciation “U/£>F1t” {not marshalled when
delivered from factory},

— After TU/f (address 2903, 10 s when delivered) an-
nunciation “U/f>wrn” {LED1 and relay 4}.
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If abinary input is used for blocking the overflux pro-
tection {input 2 when delivered from factory}, acti-
vate the block: Annunciations of the overflux protec-
tion disappear. De-activate binary input. Adjust ma-
chine to rated speed.

Ifthe relay contains the frequency protection {model
7RWB00x —**Aakk —0xkk and — 1xkk2xxk} and this
shall be used, switch it on under address 2101, f><
= ON.

Increase machine speed, so that overfrequency pro-

tection just picks up (at delivery frequency stage 4,

address 2108):

¢ Annunciation “£4> F1t.” (not marshalled when
delivered from factory).

e After Tf4 annunciation “f4 Trip” (not mar-
shalled when delivered from factory).

Reduce machine speed, so that all underfrequency
protection stages (at delivery frequency stages f1,
f2, and f3) pick up (addresses 2102, 2104, and
2106):

¢ Annunciations “£*< Fault” [relay 5].

e After Tf* annunciation “f1 Trip” [LED 1 and
relay 2 when delivered from factory] and annunci-
ation “£2 Trip” [LED 2 and relay 3 when deliv-
ered from factory] and “f3 Trip” [LED 3 and
relay 4 when delivered from factory].

If a binary input is used for blocking the frequency
stages [input 2 when delivered from factory], actiz
vate the block: Annunciations of the frequency/pre-
tection disappear. De-activate binary input.

Adjust machine to rated speed and slowly de-excite
the generator. When the generator voltage drops
below the value set for U< (address 1602) and/of
Up (address 1902) and/or Uy (address 1502): picks
up annunciation “U< F1t” resp. “Up< F1lt” resp.
“Ux< F1lt” appears (all are not marshalled when
delivered from factory) and trip command “U< Trp”
resp. “Up< Trp” resp. “Ux< Trp” after delay ac-
cording to the set characteristic [LED 4 and relays 1,
when delivered from factory].

The annunciations remain after the machine has
been completely de-excited. Fhey,can be reset by
energizing the accordingly allocated binary input
“>U< bl” (FNo 6506) resp.“>Up<" bl” (FNo 6520)
resp. “>Ux< bl” (FNo 6518).

The voltage tests are'completed after the generator
has been shut down. The required voltage and fre-
quency protection funetions are switched to be op-
erative:

(address™8013Ux< = ON or OFF),
(address 1601:'Ux< = ON or OFF),
(addressy1707: U> = ON or OFF),

(address 1801: Ux> = ON or OFF),
(address,1901: Up< = ON or OFF),
(address 2001: df/dt = ON or OFF),
(address 2101: f>< = ON or OFF),
(address 2901: U/f = ON or OFF).

Partial functions can be switched to be inoperative
by appropriate limit value settings (e.g. f* set to
rated frequency).
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6.6.3 Testing the switching conditions of binary inputs and LED indicators

The relay contains a test routine which interrogates
the positions of the binary inputs and LEDs and indi-
cates them on the display.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
sothat the block “ADDITION FUNCTION” (additional
functions) is displayed. Change to the second oper-

Key V is pressed to scroll to the test blocks.

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, the test items are identified by a four-
digit address number. In the following clarifications,
this number is indicated at the beginning of the ex-
planations in brackets.

ation level by the key P; “DATE/TIME” is displayed.

[4000]

A TEST D
Beginning of the block Slestsyand commissioning aids”

AIDS

Change over with key P to the next operation level which shows the hedding of the input/output conditions.
Page to the next operation level by the key D to gain access tQthe individual tests.

d I/0 STAT D

[4100]
Beginning ofithe block “Input/output status”

d BI-STAT E [4101]

Block “Status of the binary inputs”

Pressing the enter key E causes the relayto display the the question whether the states of the binary inputs
shall be checked. Press the “Yes” —Key Y/J'10 confirm, or the “No” —key N to abort. With the key V the next test
item can be selected.

Pressing the “Yes”—key Y/J makes the relay display the
states of the binary inputs (Bl). Each energized input is

Y/J marked by its number, inputs which are not energized are
marked with a —:

Y e s /g, Oon2

1: Bl 1 is energized (control voltage present)
2: Bl 2 is energized (control voltage present)
3: Bl 3 is energized (control voltage present)
—: Bl is not energized (control voltage absent)

? STAT A4 The illustrated example shows that the binary inputs Bl 1
1 2 - and Bl 2 are energized, and binary input Bl 3 is not ener-

| | | gized.

Indication for BI1, BI2, BI3

Press the key V to change to the conditions of the LEDs:
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AlLED E [4103]
STATUS Block “Status of LED indicators”

Pressing the enter key E causes the relay to display the t§O

question whether the states of the LED indicators (
Y/J shall be checked. Press the “Yes”—key Y/J to confirmyor
the “No”—key N to abort.

Yes/No?

Pressing the “Yes”—key Y/J makes the relay displaythe
states of the LEDs. Each energized LED is Erked by its

number, LEDs which are not energizer& d with a
1: LED 1 is energized

2: LED 2 is energized

3: LED 3 is energized 0

4: LED 4 is energized

LED Z\ —: LED is not energized
- 2 - 4
The illustrated example s tthe LED 1 is energized,
LED 2is not energized, otenergized, LED 4 is en-
Indication for erglzed'

LED1, LED2, LEDS3, LED4

L 4

>
N
N

Q
o
&

L 4
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6.6.4 Tripping test including circuit breaker

SIPROTEC 7RW600 allows simple checking of the
tripping circuit and the circuit breaker.

Tests can be performed in address block 40. This
block is reached by pressing the key V three times
so that the block “ADDITION FUNCTIONS” (addi-
tionalfunctions) is displayed. Change to the next op-
eration level by the key P; “I/O STAT” is displayed.
Key V is pressed until the display shows the test
block “CB-TEST".

When the relay is operated from a personal comput-
er by means of the protection data processing pro-
gram DIGSI®, the test items are identified by a four-
digit address number. In the following clarifications,
this number is indicated at the beginning of the ex-
planations in brackets.

The individual test item is reached with the key P in
the next operation level.

If the circuit breaker auxiliary contacts advise the
relay, through a binary input, of the circuit breaker
position, the test can only be started when the circuit
breaker is closed.

A prerequisite for starting the testfis that no protec-
tion function of the relayfoepicked up. Codeword in-
put is necessary. Thetcifcuit breaker test feature
must have been alloeated*to the trip relay during
marshalling.

The relay displays the test sequence in the second
display lines

TRIP Block fTestWf’circuit breaker — Trip test”
[4404]
A CB-TEST E After confirmation with the enter key E the relay requests for
TRIP ? codeword input. After correct codeword input, repeat con-
firmation with the enter key E. The relay checks whether

breaker test is permitted or one of the above mentioned ob-
stacles is detected

RUNNTING -

FAULT -

If none of the'abave mentioned reasons to refuse is
occur during, the test:

ABORTETD -

UNSUCC.

EXECUTED

a circuit breaker test is already running

a system fault is in progress

C B O_P EgpNg! — the breaker signals via a binary input that it is open

present, the test is started. The following messages may

circuit breaker test is aborted

circuit breaker test has been unsuccessful; breaker has
not opened

circuit breaker test executed
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6.7  Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection and ancillary functions
have been programmed in the configuration param-
eters (address blocks 00 and 01, refer to Section
5.4) and all desired protection functions have been
switched ON. Ensure that the trip times are not setto
oo for those functions or stages which should trip.

Stored indications on the front plate should be reset
by pressing the key “N” on the front so that from then
on only real faults are indicated. During pushing the
RESET button, the LEDs on the front will light up (ex-
cept the “Blocked”—LED); thus, a LED test is per-
formed at the same time.

Check that the module is properly inserted ano
fixed. The green LED must be on on the front; théred

LED must not be on.

All terminal screws — even those not in use — must
be tightened. 4

If a test switch is available, the i%be in the
operating position.

The protection relay is n@ operation.
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7  Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

As the protection is almost completely self-moni-
tored, hardware and software faults are automatical-
ly annunciated. This ensures the high availability of
the relay and allows a more corrective rather than
preventive maintenance strategy. Tests at short in-
tervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault” (when marshalled).

Recognized software faults cause the processor to
reset and restart. If such a fault is not eliminated by
restarting, further restarts are initiated. If the fault is
still present after three restart attempts the protec-
tive system will switch itself out of service and indi-
cate this condition by the red LED “Blocked” on the
front plate. Drop-off of the availability relay sighals
“equipment fault”.

71 Routine checks

Routine checks of characteristics,or pick-up values
are not necessary as they form,part of the continu-
ously supervised firmwafe praegrams. The planned
maintenance intervals for, checking and mainte-
nance of the plant canbg used to perform operation-
al testing of thedprotection equipment. This mainte-
nance servegfmainly, for checking the interfaces of
the unit, i.efthe coupling with the plant. The follow-
ing procedurefis regommended:

— Read-out of operational values (addresses 5701
to 5705, block 84) and comparison with the actual
values for checking the analog interfaces.

/_v\ Warning

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

— Circuit breaker trip cireuitshare tested by actual
live tripping. Respective Netes are given in Sec-
tion 6.6.4.

7.2¢, Fault'tracing

Ifthe"pretective device indicates a defect, the follow-
ing precedure is suggested:

If none of the LEDs on the front plate of the module is
ony then check:

— Has the module been properly pushed in and
locked?

— Is the auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
to the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini-fuse in the power supply section
blown (see Figure 7.1)? If appropriate, replace the
fuse according to Section 7.2.1.

If the red fault indicator “Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the d.c. auxiliary voltage off and on again. This, how-
ever, results in loss of fault data and messages and,
if a parameterizing process has not yet been com-
pleted, the last parameters are not stored. Addition-
ally, date and time must be set again (refer to Section
6.3.1.2).
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7.2.1 Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (slow) and code let-
ters are correct. (Figure 7.1).

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

— Slip away the covers at top and bottom of the
housing in order to gain access to the two fixing
screws of the module. Unscrew these screws.

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)!

— Pull out the module by taking it at the front cover
and place it on a surface which is suited to electro-
statically endangered components (EEC);

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.

— Remove blown fuse from thé helder (Figure 7.1).
— Fit new fuse into the holdeg, (Figure 7.1).
— Insert draw-out module into'the housing;

— Fix the module into the housing by tightening the
two fixing screws:

Switch on thedevice again. If a power supply failure
is still sighalled)a fault or short-circuit is present in
the internalpower supply. The device should be re-
turned'toithe factory (see Chapter 8).

Mini-fuse of the power supply;
slow (T)
rated
at Unn/V value
24/48 Vdc 16/250G front side with fixing
View upon the p.c.b. after re- V ’ serew
moval of the module from the 60/110/125 Vdc 1,0/250G
housing: 220/250 Vdc/115 Vac | 1,0/250 G \,
top of the left corner \
_ | =)
O ; [eXe]e)
© —:l—ﬂ —

Rigure'7.1 Mini-fuse of the power supply
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8 Repairs

Repair of defective modules is not recommended at
all because specially selected electronic compo-
nents are used which must be handled in accor-
dance with the procedures required for Electrostati-
cally Endangered Components (EEC). Further-
more, special manufacturing techniques are neces-
sary for any work on the printed circuit boards in or-
der to do not damage the bath-soldered multilayer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original packag-
ing for return. If alternative packing is used, this must
provide the degree of protection against mechanical
shock, as laid down in IEC 60255—-21—1 class 2 and
IEC 60255—-21—-2 class 1.

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

/_v\ Warning

Hazardous voltages can be presentiin the
device even after disconnectiop ofthe sup-
ply voltage or after removal of‘the module
from the housing (storage €apagciters)!

A Caution!

Electrostatic disgharges via the component
connections, the,PCB tracks or the con-
necting ping™ofh the modules must be
avoided, under all) circumstances by pre-
viously toughingsan earthed metal surface.
Thisfapplies‘egually for the replacement of
removable cemponents, such as EPROM
or EEPROM chips. For transport and re-
turning of individual modules electrostatic
protective packing material must be used.

Cemponents and modules are not endangered as
long,asthey 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 insdry
and clean rooms. The limit temperature range for
storage of the relays or associated sparesparts is
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 F to 130 °F

The relative humidity must be withif limits such that
neither condensation noriee forms.

It is recommended to reduceithe storage tempera-
ture to the range + 10y Cte4#35 °C (50 ‘Ft0 95 °F);
this prevents fromarly‘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
weuldthus be achieved and condensation avoided.

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

7RWB000 — Dok )
[ 1

- - .

D w
E_[\r'“;g' IL &

Figure B.1  Connection of one phase-to-phase volt&and a displacement voltage Ux —

“1phase” under address 7901 @

7RW6000 —*Dkk i

L 4 [ ]

L1L2L3 . 7RWB000 —xB/Exkx .
K r 7

igure B.2  Connection of two phase-to-phase voltages of one three-phase voltage transformer set
(V—connection at the relay) — “2phase” under address 7901
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TRNG000-ADerk__
| 7AWE000—AB/Exkx | O
L112L3 - - 0

l s| s UJ|IL .

!
| 1 raETTA | | \%

Figure B.3  Connection to two phase-to-phase voltages of a e ormer set in V—connection —

“2phase” under address 7901 \
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C Operation structure, Tables

Table C.1 MenuU StrUCTUrE . ... e e O 140

Table C.2 Annunciations for LSA (IEC 60870—-5—-103) .............cccviivainn. % .......... 148

Table C.3 Annunciations for PC, LC-display, and binary inputs/outputs ... & ............. 149

Table C.4 Reference table for functional parameters ................ 0 ................... 152
Table C.5 Reference table for configuration parameters . .. ... @Q ...................... 158

-

NOTE: The following tables list all data which are availa%the maximum complement of the device. Depen-
S

dent on the ordered model, only those data may b@ t which are valid for the individual version.

NOTE: The actual tables are attached to @ pDurchased relay.
L £ \< ’

L 4
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Menu Structure of 7TRW600

TRW600 TRW600
V3.00
—| PARAME . 00 CONF. 00 U<
00 U>
df/dt
00 f£><
00 U/f
00CIRsup
00 MEAS
01 POWER
SYST.DAT
O 15 T Ux<
U< 16 U<
PROT.
16 U<
4 16 T U<
U> 17 U>
PROT.
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L 117 U> O

— 17 U> RR

—{ 17 U>>

\}‘b

— 17 U>>RR

—{| Ux> 18 Ux> Q
PROT.
— 18 Ux>

— 19 T Up<
— df/dt 20 df/dt
PROT.
P — 20 dfl><
— 20 dfl
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L 120 T df1 O
L 120 dflsf 0

— 20 df2><

— 20 df2

\}‘b

— 20 df2s&f

L 120 df3>< Q
L 120 df3 (b

21 f£><
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L 121 £3 O
L 121 T £3 0

&'
o
. s Q
O

L 4

\ L 129 £1.25
\K L 129 £1.30

O — 29 t1.35

— 29 t1.40

— 29 T RES

S — 29 k ad 27 O/L

—| 39CIRsup 39CIRsup
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—[ 60 MARSH 61 MARSH 61 MARSH 61BI1 1
BIN.INP BI 1
L 61BI1 10 0
— 61 MARSH 61BI2 1 ¢

61BI3 10

—|MARSH 62REL3 1
RELAY

L 62REL320

62 MARSH 62REL4 1
REL 4

o) |

—[ 62 MARSH 62RELS 1
REL 5
O
\ — 62REL520

\& L 62 MARSH 62REL6 1
() REL 6

— 62REL620

—[ 63 MARSH 63 MARSH 63LED1 1
LED IND LED 1

L 63LED120
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71INT.OP

64 MARSH
CMD.REL

72 @nT

FAC

&

T2DEVICE

7T2FEEDER

7T2SUBSTA

T2F-TYPE

72PC-INT

72 GAPS

72PCBAUD

T2PARITY

LED 3

63 MARSH 63LED2 1
LED 2

63LED220
63 MARSH 63LED3 1

63 MARSH
LED 4

63LED420

H 64CMD1 1
E 1
64CMD120
64 MARSH 64CMD2 1
CMD.RE 2
64CMD220
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74 FAULT 74RECini
RECORDER

174 T-MAX

{74 T-PRE

{74 T-POS

174 VALUE

95 TEST

—[95 SYST
SETTING L

95 MODUL

>

—|ANNUNC. 81 OPER.
ANNUNC.
—82 FAULT 82 LAST
ANNUNC. FAULT
82 2
d
L
2 4th
S FAULT
&\ —[82 5th
FAULT
() —82 6th
FAULT
—(82 7th
FAULT
82 8th
. FAULT
84 MEAS. f=
VALUES
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U/f=

Ux=

Up=

—|ADDITION
FUNCTION

TIME
SETTING

DATE and

TIME

DATE

TIME

TEST
AIDS

D
N
&

Q>®

I/0 STAT

C)O

%0
o
o

LED

STATUS
TEST CB-TEST

TRIP ?
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Annunciations 7RW600 for LSA (IEC 60870-5-103) O
FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
v : Annunciation with Value
M : Measurand
L 4
according to IEC 60870-5-103:
CA - Compatible Annunciation %
GI - Annunciation for General Interrogation
BT - Binary Trace for fault recordings
Typ - Function type (p: according to the configured "Functi ype",
Default = 78)
Inf - Information number
Ann. 60870-5-103
FNo.| Meaning Op|Ft BT |Typ|Inf
501 |General fault detection of the device CG BT p| 84
511|General trip of the device C BT p| 68
937 |Frequency [Hz] = p|138
968|Voltage at input U [%] = p|138
969|Voltage at input Ux [%] = p|138

>
R
.(Sb
<
O
&

L 4
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Annunciations 7RW600 for PC, LC-display and binary inputs/outputs

O

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
M : Measurand
I - can be marshalled to binary input
0 - can be marshalled to binary output (LED, signal/trip ref%y)
- [ 1
FNo. |[Text Meaning F @)
1[not all. |Not allocated I|O
3(>Ti.syn |>Time synchronization I|O
5[>LED r. |>Reset LED indicators I|O
52|operat. |Any protection operative CG 0
60 |LED res |LED Reset C o]
83|SigTest |[For internal use only 0
110 |ANNlost |Annunciations lost (buffer over W) C )
111|PCannLT [Annunciations for PC lost C )
113 |TAGlost |[Fault tag lost 0
115|ANNovfl [Fault annunciation buffer w C o)
203 |REC del |Fault recording data delet C )
301(Sys.Flt |Fault in the power sy Cc |C 0
302 |FAULT Flt. event w. consecuyti no- Cc |[C 0
501 |FT det General fault detecti o evice CG 0
511 |DEV.Trp |General trip of devi C 0
527 | f= Interrupted frequenc = C 0
528 |U= Interrupted volta = C )
529 |Ux= Interrupted volta C )
694 | f= Frequency f M 0
765|0/f= Overflux (U (f/fn) M )
907 |Up= Positive sgg e voltage M )
937| - Frequency H = (only LSA) M 0
968 |U= Voltage U M 0
969 |Ux= Voltage M o]
1157|>CBclo >Circuit er closed CG I|O
1174 |CBtest Circui er test in progress CG o)
1185|CBtpTST |Cingui brgaker test: Trip 3pole CG o)
5203 |>Frg bl |>Blo uency protection I|{O
5206|>f1 blk |>B :E‘?gequency prot. fl1 stage CG I|O
5207 |>f2 blk 1 requency prot. f2 stage CG I|O
5208 |>£3 blk % frequency prot. £3 stage CG I|{o
frequency prot. f4 stage CG I|o
Frequency protection is switched off CG o)
quency protection is blocked CG o)
requency protection is active CG o)
requency protection blocked by U< CG o)
Frequency protection: Fault stage fl CG o)
Frequency protection: Fault stage f2 CG o)
Frequency protection: Fault stage £f3 CG o)
Frequency protection: Fault stage f4 CG o)
Frequency protection: Trip stage f1l C o)
Frequency protection: Trip stage £f2 C o)
Frequency protection: Trip stage £3 C o)
Frequency protection: Trip stage f4 C o)
353|>U/f bl |>Block overexcitation protection I|O
57|>RM U/f |>Reset memory of thermal replica U/f CG I|{O
361|U/f off |Overexcitation prot. is swiched off CG o)
5362|U/f blk |Overexcitation prot. is blocked CG o)
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FNo. |Text Meaning Op|Ft|I]|O O
5363|U/f act |[Overexcitation prot. is active CG O
5367|U/f>wrn |Overexc. prot.: U/f warning stage CG 0
5370|U/f>F1t |Overexc. prot.: Fault detec. U/f> CG 0
5371|U/f>Trp |Overexc. prot.: Trip of U/f> stage C 0
5372|U/ftTrp |Overexc. prot.: Trip of th. stage C 0 P
5503 |>df blk |>Block rate-of-frequency-change prot. I|0
5504 |>dfl bl |>Block rate-of-change stage dfl/dt CG I|0
5505|(>df2 bl [>Block rate-of-change stage df2/dt CG I
5506 |>df3 bl |>Block rate-of-change stage df3/dt CG I|0
5507 |>df4 bl [>Block rate-of-change stage df4/dt CG I
5511 |df off Rate-of-freq.-change prot. is sw. off CG
5512 |df blk Rate-of-freq.-change prot. is blocked CG
5513|df act Rate-of-freq.-change prot. is active CG
5514 |Udf< bl |[df/dt prot. blocked by undervoltage CG
5516 |dfl F1lt |dfl/dt stage: Fault detection 0
5517 |df2 Fl1lt |df2/dt stage: Fault detection 0
5518 |df3 Fl1lt |df3/dt stage: Fault detection 0
5519|df4 Flt |df4/dt stage: Fault detection 0
5520|dfl Trp |dfl/dt stage trip C 0
5521 |df2 Trp |df2/dt stage trip C 0
5522 |df3 Trp |df3/dt stage trip C 0
5523|df4 Trp |df4/dt stage trip C 0
6506 (>U< bl >Block undervoltage protectio e I|{o
6513|>U> bl >Block overvoltage protection I|O
6518 |>Ux< bl |>Block undervoltage protecti I|0
6519|>Ux> bl |>Block overvoltage protection > I|O
6520 |>Up<blk |>Block inverse undervoltag oth. Up< I|O
6522 |Up< off |Inv. undervoltage prot. i hed off|CG O
6523 |Up< blk |[Inv. undervoltage pro i0 blocked|CG o)
6524 [Up< act |[Inv. undervoltage prg ion is active |CG o)
6525 |Up< Flt |Inverse undervolta picked up CG o)
6526 [Up<CF1lt |Inv. undervoltage U ch picked up CG 0
6527 |Up< Trp |Inverse undervolta rip C 0
6530 (U< off Undervoltage prot is switched off|CG o)
6531 |U< blk Undervoltage prot is blocked CG o)
6532 (U< act Undervoltage px C n is active CG o)
6533 (U< F1lt Undervoltage, fault detection U< CG o)
6539 (U< Trp Undervoltage ion, U< trip C o)
6565(U> off Overvoltage ggﬁgption is switched off |[CG o)
6566 |U> blk Overvolt otection is blocked CG 0
6567 |U> act Overvolt%J ection is active CG o)
6568 |U> F1t Overvol e 1t detection U> CG O
6570 (U> Trp OvervolBagejprotection U> trip C o)
6571 |(U>> Flt |Overve prot. fault detec. U>> CG o)
6573 |(U>> Trp |Over ge protection U>> trip C o)
6576 |Ux< off prot. Ux is switched off CG 0
6577 [Ux< protection Ux is blocked CG 0
6578 [Ux< protection Ux is active CG 0
6579 [ Ux< fault detection Ux CG o)
6580 [Ux< protection Ux< trip C o)
6584 [Ux> prot. Ux is switched off CG 0
6585 |Ux> blk |[Overvoltage protection Ux is blocked CG 0
6586 |Ux> act ,JOvervoltage protection Ux is active CG 0
Overvoltage fault detection Ux> CG o)
Overvoltage fault detection Ux>> CG o)
Overvoltage protection Ux> trip C o)
Overvoltage protection Ux>> trip C o)
>Blocking trip circuit supervision I|O
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FNo. |Text Meaning Op|Ft|I]|O O
6852 |>TrpRel |>Trip circuit supervision: Trip relay CG I|0
6853 | >CBaux >Trip circuit supervision: CB aux. CG I|O
6861 |SUP off |Trip circuit supervision off CG 0
6862 |SUP blk |Trip circuit supervision blocked CG O
6863 |SUP act |Trip circuit supervision active CG O
6864 [SUPnoBI |TC superv. blocked: BI not marshalled CG o)
6865|CIR int |Trip circuit interrupted CG 0
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Reference Table for Functional Parameters 7RW600 O

PARAME. - PARAMETER SETTINGS

00 CONF. - SCOPE OF FUNCTIONS 0

00 U<
EXIST [ ]
nonkEXIST [ ]

00 U>
EXIST [ ]
nonkEXIST [ ]

df/dt
EXIST [ ]
nonkEXIST [ ]

00 f><
EXIST [ ]
nonkEXIST [ ]

00 U/f
EXIST [ ]
nonkEXIST [ ]

0O0OCIRsup
nonEXIST [ ]
with 2BI [ ]
bypass-R [ ]

00 MEAS
lphase [
2phase [

[E—

00 OV BL
ON [
OFF [

]
]
L

Undervoltage protection
Existent
Non-existent

L 4
Overvoltage protection \%

Existent
Non-existent

Rate-of-frequency-change prot@z

Existent

Non-existent
Frequency protection Q
Existent

Non-existent

Overflux protection
Existent

Non-existent
Trip circuit s &ion
Non-existent

No resist.,

bypass resi BI

ervoltage prot. after startup

01 POWER SYST.DAT —K&RS STEM DATA

01 FREOQ
50 Hz [V
00 Hz ]
01 Un ‘;E:’
min. 0
1

01 T-TR

ated system frequency
fN 50 Hz
fN 60 Hz

Secondary rated voltage
\Y

Minimum trip command duration
S

152
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Ux< PROT. - UNDERVOLTAGE PROTECTION Ux< O
15 Ux< State of the undervoltage protection U
OFF [ 1 off
ON [ ] on
15 Ux< Pick-up value of the Ux< stage PN
min. 20 \
max. 120 _— %
15 T Ux< Time delay for trip Ux<
min. 0.00 S

max. 60.00/e ——m8

U< PROT. - UNDERVOLTAGE PROTECTION
16 U< State of the underv age protection
OFF [ 1 off
ON [ ] on
16 U< Pick-up value he U<-protection
min. 20 v
max. 120 _—
16 T U< Time de N trip U<
min. 0.00 S
max. 60.00/e ——
U> PROT. - OVERVOLTAGE TION
17 U> \ of the overvoltage protection
OFF
ON
17 U> Pick-up value of the U> stage
min. 2
max. 1

Time delay for trip U>

17
0 S

60.00/ ——

17 "@ Overvoltage reset ratio: U> reset /U>
.90

\ .99 —

T U>
min.
max.
U

Ux>> Pick-up value of the U>> stage
n. 20 )Y
ax. 170 —_—
17 T U>> Time delay for trip U>>
L 4 min. 0.00 s
max. 60.00/e ——r
17 U>>RR Highset overvoltage reset: U>> reset/U>>
min. 0.90
max. 0.99 —_—
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PROT. - OVERVOLTAGE PROTECTION Ux>

18 Ux> State of the overvoltage protection Ux>
OFF [ 1 off
ON [ ] on

18 Ux> Pick-up value of the Ux> stage
min. 10 \ P
max. 170 —_—

18 T Ux> Time delay for trip Ux> %
min. 0.00 S
max. 60.00/e ——

18 Ux>RR Overvoltage reset ratio: Ux> r et%>
min. 0.90
max. 0.99 _—

18 Ux>> Pick-up value of the Ux>> 3ta
min. 10 Vv
max. 170 —_—

18 TUx>> Time delay for trip >
min. 0.00 S
max. 60.00/e ——m

18Ux>>RR Highset overvol e set: Ux>> reset/Ux>>
min. 0.90
max. 0.99 —_—

19 Up< PROT. - UNDERVOLTAGE PRO N Up<

19 Up< State ervoltage protection Up<
OFF [ 1 off
ON [ 1 on

19 Up< P, - value of Up<
min. 20 /'S
max. 120 W

19 T-M %ime—multiplier Up<
min. 0.10
max. 5.00

19 T Up< Time delay for trip Up<
min. 0.00 S
max. 0 —_—

df/dt PRO — TE-OF-FREQUENCY-CHANGE PROTECTION

20 df/dt State of the rate-of-frequency-change prot.
OFF S [ ] off
ON [ 1 on

f1>< Direction of frequency-change stage dfl

-dt/dt< [ ] -dt/dt<
+df/dt> [ ] +dt/dt>
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20 df1l Pick-up value of the dfl/dt stage
min. 0.4 Hz/s
max. 10.0/e« _—
20 T df1l Time delay for trip dfl/dt 0
min. 0.00 S
max. 20.00/e ——m
20 dflsf State of AND-combination with fault %1
OFF [ 1 off
ON [ ] on
20 df2>< Direction of frequency-c q~~!‘ﬁtage df2
-dt/dt< [ ] -dt/dt<
+df/dt> [ ] +dt/dt>
20 df2 Pick-up value of the@t stage
min. 0.4 Hz/s
max. 10.0/« E— Q
20 T df2 Time delay for £2/dt
min. 0.00 S
max. 20.00/e ——m
20 dfzsf State o —-gombination with fault f2
OFF [ 1 off
ON [ ] on ',‘-'
20 df3>< Direct&of frequency-change stage df3
-dt/dt< [ 1 -dt
+df/dt> [ ] +dt
20 df3 # k-up value of the df3/dt stage
min. 0.4 Hz /s
max. 10.0/« x
20 T df3 me delay for trip df3/dt
min. 0.00 S
max.

min. 0.00
max. 20.00/e
dfdsf

OFF

ON

[

State of AND-combination with fault £3
off
on

Direction of frequency-change stage df4
-dt/dt<

+dt/dt>

Pick-up value of the df4/dt stage

Hz/s

Time delay for trip df4/dt
s

State of AND-combination with fault f4

] off
[ ] on
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20 BL U< Min. volatge for rate-of-freq.-change prot.
min. 20 Vv
max. 100/« S 0
f>< PROT. - OVER/UNDER-FREQUENCY PROTECTION
21 f>< State of the frequency protection ¢
OFF [ 1 off
ON [ ] on
21 f1 Pick-up value for stage fl \
min. 40.00 Hz
max. 68.00 _
21 T f1 Time delay for trip fl stage 0
min. 0.00 S
max. 60.00/e ——m
21 f2 Pick-up value for stage
min. 40.00 Hz
max. 68.00 _
21 T f2 Time delay for t tage
min. 0.00 S
max. 60.00/e0 ——m \
21 £3 Pick-up value &stage £3
min. 40.00 Hz
max. 68.00 _
21 T £3 Time 4@ or trip f3 stage
min. 0.00 S
max. 60.00/e —— \
21 f4 Pic alue for stage f4
min. 40.00 Hz
max. 68.00 _
L 4 .
21 T f4 1 delay for trip f4 stage
min. 0.00
max. 60.00/e
21 BL U< inimum operating voltage for frequency prot.
min. 20 \
max. 100/«
U/f PROT.4- E UX PROTECTION U/f>
29 U/f State of the overflux protection
OFF [ 1 off
ON [ ] on
U/f;' Pick-up value warning stage U/f>
in. 1.00
x. 1.20 _—
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29 TU/f> Time delay for warning stage
min. 0.00 s
max. 60.00/e ——

29 U/f>> Pick-up value for trip U/f>> 0
min. 1.00
max. 1.40 e

29 TUf>> Time delay for trip U/f>> ¢
min. 0.00 s
max. 60.00/e ——

29 t1.10 Time delay for trip at ( ~~~,‘.(f/fn)=l.10
min. O s
max. 20000 E—

29 t1.15 Time delay for trip QJn)/(f/fn)=l.l5
min. O s
max. 20000 E—

29 t1.20 Time delay for t (U/Un)/(£/£fn)=1.20
min. O s
max. 20000 E—

29 t1.25 Time de trip at (U/Un)/(f/fn)=1.25
min. O S
max. 20000 — \

29 t1.30 Time c&/ for trip at (U/Un)/(f/fn)=1.30
min. O S
max. 20000 E—

29 t1.35 e delay for trip at (U/Un)/(f/fn)=1.35
min. O
max. 20000 x

29 tl1.40 me delay for trip at (U/Un)/(f/fn)=1.40
min. O S
max. 20000

L 4 ,

29 T RES Time for cool down
min. O S
max. _—

29 k a Adaption factor
minii O.
m 0 _

\O
OFF

State of thermal overload protection

[ ] on
[ ] of

f

39CIRsup - TRIP CIRCUIT SUPERVISION

L 4

39CIRsup Trip circuit supervision
ON [ 1 on
OFF [ ] off
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Reference Table for Configuration Parameters 7RW600 O

60 MARSH - MARSHALLING ( ,
61 MARSH BIN.INP - MARSHALLING BINARY INPUTS

61 MARSH BI 1 - MARSHALLING OF BINARY INPUT 1 P

61BI1 1 BINARY INPUT 1 1st FUNCTION

61BI1 2 BINARY INPUT 1 2nd FUNCTIO\@

61BI1 3 BINARY INPUT 1 3rd FUQ
61BI1 4 BINARY INPUT 4t®TION

61BI1 5 BINARY INRU FUNCTION
61BI1 6 BINARY 1 6th FUNCTION
61BI1 7 Q Y INPUT 1 7th FUNCTION
61BI1 8 ARY INPUT 1 8th FUNCTION
61BI1 9 \ BINARY INPUT 1 Sth FUNCTION

61BI1 10 < ’ BINARY INPUT 1 10th FUNCTION

T 2 - MARSHALLING OF BINARY INPUT 2

BINARY INPUT 2 1st FUNCTION

61BI2 2 BINARY INPUT 2 2nd FUNCTION
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61BI2 3 BINARY INPUT 2 3rd FUNCTION O
61BI2 4 BINARY INPUT 2 4th FUNCTION 0
61BI2 5 BINARY INPUT 2 5th FUNCTION ¢
61BI2 6 BINARY INPUT 2 6th ON
61BI2 7 BINARY INPUT 29ith NCTION
61BI2 8 BINARY T 8th FUNCTION
61BI2 9 B PUT 2 9th FUNCTION
61BI2 10 &ARY INPUT 2 10th FUNCTION
Q‘b
61 MARSH BI 3 —k LLING OF BINARY INPUT 3
61BI3 1 BINARY INPUT 3 1st FUNCTION
61BI3’\ BINARY INPUT 3 2nd FUNCTION
@ BINARY INPUT 3 3rd FUNCTION
\@313 4 BINARY INPUT 3 4th FUNCTION
% 61BI3 5 BINARY INPUT 3 5th FUNCTION
¢ 61BI3 6 BINARY INPUT 3 6th FUNCTION
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61BI3 7 BINARY INPUT 3 7th FUNCTION O
61BI3 8 BINARY INPUT 3 8th FUNCTION 0
61BI3 9 BINARY INPUT 3 9th FUNCTION

61BI3 10 BINARY INPUT 3 10th FUNCTIO

MARSH RELAY - MARSHALLING OF OUTPUT RELAYS

62REL3 1

RELAY 3

62 MARSH REL 3 - MARSHALLING OF OUTPUT REL
st C T
62REL3 2 RELAY 3 2\% ITION

K

62REL3 3 RELAY @ CONDITION

62REL3 4 & 3 4th CONDITION

62REL3 5 @AY 3 5th CONDITION

L 4

62REL3 6 K RELAY 3 6th CONDITION

62REL3 RELAY 3 7th CONDITION
REE3 RELAY 3 8th CONDITION

62REL3 9 RELAY 3 9th CONDITION

L 4

62REL310 RELAY 3 10th CONDITION
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62REL312 RELAY 3 12th CONDITION

62REL311 RELAY 3 11th CONDITION O

62REL313 RELAY 3 13th CONDITION ¢
62REL314 RELAY 3 14th CONDI

62REL315 RELAY 3 15th C ITION
62REL316 RELAY 3 DITION
62REL317 R 7th CONDITION

62REL318 &AY 3 18th CONDITION
62REL319 f : RELAY 3 19th CONDITION
62REL320 RELAY 3 20th CONDITION

L 4

62 Mb@] 4 - MARSHALLING OF OUTPUT RELAY 4
@ RELAY 4 1st CONDITION
@mm 2 RELAY 4 2nd CONDITION

% 62REL4 3 RELAY 4 3rd CONDITION

L 4

62REL4 4 RELAY 4 4th CONDITION
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62REL4 5 RELAY 5th CONDITION
62REL4 6 RELAY 6th CONDITION
62REL4 7 RELAY 7th CONDITION
62REL4 8 RELAY 8th CONDITION
62REL4 9 RELAY 9th CONDITION
62REL410 RELAY 10th COND

62REL411 RELAY 11 ION

& CONDITION

62REL412 RELAY
62REL413 g 3th CONDITION
62REL414 @ 14th CONDITION
62REL415 ’\ RELAY 15th CONDITION
62REL416 RELAY 16th CONDITION
62 4 RELAY 17th CONDITION
8 RELAY 18th CONDITION
éEREL4l9 RELAY 19th CONDITION

162
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62REL420

RELAY 4 20th CONDITION

62

2

L 4

\@RELSll

MARSH REL 5 - MARSHALLING OF OUTPUT RELAY 5

S

62RELS 1 RELAY 5 1st CONDITION
62RELS 2 RELAY 2nd CONDIT
62RELS5 3 RELAY 3rd CONRIT
62RELS 4 RELAY DITION
62RELS5 5 R th CONDITION
62RELS5 6 &AY 6th CONDITION

62RELS 7 i z RELAY
62RELS RELAY

7th CONDITION

8th CONDITION

i
3
62REL5\

RELAY 9th CONDITION
@ RELAY 10th CONDITION
RELAY 11th CONDITION
62REL512 RELAY 12th CONDITION
62REL513 RELAY 13th CONDITION
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62REL514 RELAY 5 14th CONDITION
62REL515 RELAY 5 15th CONDITION
62REL516 RELAY 5 16th CONDITION
62REL517 RELAY 5 17th CONDITION
62REL518 RELAY 5 18th CONDITION
62REL519 RELAY 5 19th COND
62REL520 RELAY 5 20 TON
~
62 MARSH REL 6 - MARSHALLING O T RELAY 6
62REL6 1 g st CONDITION
62REL6 2 @ 2nd CONDITION
62REL6 3 ’4.-. RELAY 6 3rd CONDITION
62REL6 4 RELAY 6 4th CONDITION
62RBL6 RELAY 6 5th CONDITION
6 RELAY 6 6th CONDITION
&rEL6 7 RELAY 6 7th CONDITION

164
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62REL6 9 RELAY 6 9th CONDITION

62REL6 8 RELAY 6 8th CONDITION O

62REL610 RELAY 6 10th CONDITION ¢
62REL611 RELAY 6 11th CONDI

62REL612 RELAY 6 12th C ITTON
62REL613 RELAY 6 DITION
62REL614 R 4th CONDITION

62REL615 &AY 6 15th CONDITION

62REL616 RELAY 6 16th CONDITION

62REL617 RELAY 6 17th CONDITION
A

62REL6\ RELAY 6 18th CONDITION

@é RELAY 6 19th CONDITION

\@REL62O RELAY 6 20th CONDITION

&

63 MARSH LED IND - MARSHALLING LED INDICATORS

¢ 63 MARSH LED 1 - MARSHALLING OF LED INDICATOR 1

63LED1 1 LED 1 1st CONDITION
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63LED1 2 LED 2nd CONDITION
63LED1 3 LED 3rd CONDITION
63LED1 4 LED 4th CONDITION
63LED1 5 LED 5th CONDITION
63LED1 6 LED 6th CONDITION
63LED1 7 LED 7th CONDITI
63LED1 8 LED 8th
63LED1 9 LED 9t1’%\IDITION
63LED110 QIO h CONDITION
63LED111 @ 11th CONDITION
63LED112 ’\OLED 12th CONDITION
63LED113 LED 13th CONDITION
63 1 LED 14th CONDITION
5 LED 15th CONDITION
&LED116 LED 16th CONDITION
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63LEDI117 LED 1 17th CONDITION O
63LED118 LED 1 18th CONDITION 0
63LED119 LED 1 19th CONDITION ¢
63LED120 LED 1 20th CONDITI

63 MARSH LED 2 - MARSHALLING OF LED D TOR 2

63LED2 1 LED 2 1s ION
63LED2 2 L ONDITION
63LED2 3 &2 3rd CONDITION
63LED2 4 LED 2 4th CONDITION
63LED2 5 LED 2 5th CONDITION

<
63LED \ LED 2

6th CONDITION

@ LED 2

7th CONDITION

\@LEDz 8 LED 2

8th CONDITION

% 63LED2 9 LED 2

9th CONDITION

¢ 63LED210 LED 2

10th CONDITION
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63LED211 LED 2 11th CONDITION O
63LED212 LED 2 12th CONDITION 0

63LED213 LED 2 13th CONDITION ¢
63LED214 LED 2 14th CONDITION

63LED215 LED 2 15th CONDITION

63LED216 LED 2 16th CONDIT

63LED217 LED 2 17th @)

63LED218 LED 2 IST&CONDITION

63LED219 gl9 h CONDITION

63LED220 @ 2 20th CONDITION
L 4

63 MARSH LED \%S ALLING OF LED INDICATOR 3

63LED3 1 LED 3 1st CONDITION

63 3 LED 3 2nd CONDITION
3 LED 3 3rd CONDITION
&LED?) 4 LED 3 4th CONDITION
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63LED3 5 LED 3 5th CONDITION O
63LED3 6 LED 3 6th CONDITION 0
63LED3 7 LED 3 7th CONDITION ¢
63LED3 8 LED 3 8th CONDITIO

63LED3 9 LED 3 9th CONDIELIO

63LED310 LED 3 10 ITION

63LED311 L h" CONDITION

63LED312 &3 12th CONDITION

63LED313 @D 3 13th CONDITION

63LED314 LED 3 14th CONDITION

63LED’3\ LED 3 15th CONDITION

@§ LED 3 16th CONDITION

\@LED317 LED 3 17th CONDITION

% 63LED318 LED 3 18th CONDITION

L 4

63LED319 LED 3 19th CONDITION
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63LED320 LED 3 20th CONDITION O

63 MARSH LED 4 - MARSHALLING OF LED INDICATOR 4

63LED4 1 LED 4 1st CONDITION ¢
63LED4 2 LED 4 2nd CONDITION

63LED4 3 LED 4 3rd CONDITION

63LED4 4 LED 4 4th CONDITI

63LED4 5 LED 4 5th

63LED4 6 LED 4 6t1’%\IDITION

63LED4 7 Q7t CONDITION
63LED4 8 @ 4 8th CONDITION

-0
63LED4 9 \ LED 4 9th CONDITION

63LED410 LED 4 10th CONDITION
63 4 LED 4 11th CONDITION

2 LED 4 12th CONDITION
&LED413 LED 4 13th CONDITION
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63LED414 LED 4 14th CONDITION O
63LED415 LED 4 15th CONDITION 0

63LED416 LED 4 16th CONDITION ¢
63LED417 LED 4 17th CONDITI

63LED418 LED 4 18th CONDLTI

63LED419 LED 4 19 ITION

63LED420 L h" CONDITION

64 MARSH CMD.REL - MARSHA@TRIP RELAYS

64 MARSH CMD.RE RSHALLING OF COMMAND RELAY 1

64CMD1 1 \

64CMD1 2 COMMAND RELAY 1 2nd CONDITION
L 4 S ’

64& COMMAND RELAY 1 3rd CONDITION
Ql 4 COMMAND RELAY 1 4th CONDITION

%\64CMD1 5 COMMAND RELAY 1 5th CONDITION

64CMD1 6 COMMAND RELAY 1 6th CONDITION

COMMAND RELAY 1 1st CONDITION

L 4

64CMD1 7 COMMAND RELAY 1 7th CONDITION
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64CMD1 8 COMMAND RELAY 8th CONDITION O
64CMD1 9 COMMAND RELAY 9th CONDITION 0
64CMD110 COMMAND RELAY 10th CONDITION ¢
64CMD111 COMMAND RELAY 11th CONDIT
64CMD112 COMMAND RELAY 12th C ITION
ON
64CMD113 COMMAND RELAY 1 \DITION
64CMD114 COMMAND RE 4th CONDITION
64CMD115 COMMAND &f 15th CONDITION
64CMD116 5EEE;EID ELAY 16th CONDITION
64CMD117 @ ND RELAY 17th CONDITION
64CMD118 ’\ COMMAND RELAY 18th CONDITION
64CMD119 COMMAND RELAY 19th CONDITION
604 1 COMMAND RELAY 20th CONDITION

64 MARSH CMD.RE 2 - MARSHALLING OF COMMAND RELAY 2

&ICMDZ 1

COMMAND RELAY 2 1st CONDITION
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64CMD2 3 COMMAND RELAY 2 3rd CONDITION

64CMD2 2 COMMAND RELAY 2 2nd CONDITION O

64CMD2 4 COMMAND RELAY 2 4th CONDITION’
64CMD2 5 COMMAND RELAY 2 5t TION
64CMD2 6 COMMAND RELAY 6t YCONDITION
64CMD2 7 COMMAND 7th CONDITION
64CMD2 8 C ELAY 2 8th CONDITION
64CMD2 9 wAND RELAY 2 9th CONDITION
64CMD210 COMMAND RELAY 2 10th CONDITION
64CMD211 COMMAND RELAY 2 11th CONDITION
64CMD’\ COMMAND RELAY 2 12th CONDITION

@ COMMAND RELAY 2 13th CONDITION
\@cmzu COMMAND RELAY 2 14th CONDITION

% 64CMD215 COMMAND RELAY 2 15th CONDITION

L 4

64CMD216 COMMAND RELAY 2 1l6th CONDITION
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64CMD217 COMMAND RELAY 2 17th CONDITION O
64CMD218 COMMAND RELAY 2 18th CONDITION 0
64CMD219 COMMAND RELAY 2 19th CONDITION ¢
64CMD220 COMMAND RELAY 2 20th CONDIT

71INT.OP - INTEGRATED OPERATION

71LANGUA Language
ENGLISH [ ] English
DEUTSCH [ ] German
FRANCAIS [ ] French
ESPANOL [ 1] Spanish

72 INTER FACE - PC AND SYSTEM INTERFACE&

72DEVICE Device addr
min. 1
max. 254 _

72FEEDER Feede Ss
min. 1
max. 254 _

72SUBSTA S on address
min. 1 /'S

unction type in accordance with VDEW/ZVEI

72F-TYPE
min. 1
max. 254
72PC-INT Data format for PC-interface

DIGSI V3 [ ] DIGSI V3
ASCII [ 1] ASCII
VDEW/ e x [ ] VDEW extended

max. 254 W
&

72 GA Transmission gaps for PC-interface
min. S
max _
72PCBAT, Transmission baud rate for PC-interface
9600BAUD [ 1 9600 Baud
19200 BD [ 1 19200 Baud
O00OBAUD [ 1 1200 Baud
400BAUD [ 1 2400 Baud
4800BAUD [ 1 4800 Baud
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T2PARITY Parity and stop-bits for PC-interface
DIGSI V3 [ ] DIGSI V3
801 [ ] Odd parity,l stopbit
8N2 [ ] No parity,2 stopbits
8N1 [ ] No parity,l stopbit

74 FAULT RECORDER - FAULT RECORDINGS ¢

7T4RECini Initiation of data stora %
RECbyFT [ 1 Storage by fault det
RECbyTP [ ] Storage by trip
SRTwitTP [ 1] Start with trip

74 T-MAX Maximum time period of 1t recording
min. 0.30 S
max. 50.00 _

74 T-PRE Pre-trigger time fault recording
min. 0.05 S
max. 5.00 _—

74 T-POS Post-fault t or fault recording
min. 0.05 S
max. 5.00 _—

74 VALUE Fault &
INST. [ 1 Instan eous values
R.M.S. [ ] . values

95 SYST SETTING - OPE SYSTEM SETTINGS

95 TEST ctivating internal test
NONE [ none
withREPO ith report
BUF-OVFL Err.buf.owerfl=moni

95 MODUL ¢ Number of tested module
min. O --
max. _—

O
Q>Q)

L 4
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. PTD PA D PSN

D-13623 BERLIN

Germany

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when
reading this manual, kindly enter them in this
form together with any comments or sug-
gestions for improvement that you may have.

From

Narme 00

o
\}Q}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

&N
>
N

R
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Complete revision with regard of firmware V3.0
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