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This product is in conformity with the directive of the Council of the European
tion of the laws of the Member States relating to electromagnetic compa

89/336/EEC) and concerning electrical equipment for application within s i
directive 73/23 EEC).

ities on the approxima-
ility (EMC Council Directive
oltage limits (Low-voltage

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

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

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

The device is designed in accordance with the int
dards DIN 57435 part 303 (corresponding to VDE
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ticulan problems arise which are not covered suffi-
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should be referred to the local Siemens sales office.
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Introduction

1 Introduction

1.1 Application

The 7UM512 is a numerical machine protection unit
from the “Numerical Machine Protection series
7UM51” and provides a practical combination of
protection functions for electrical machines or pow-
er station units.

The unit supplements the protection and superviso-
ry functions of the 7UM511 relay and, together, they
provide a complete protection system for medium-
sized high-voltage machines, e.g. industrial ma-
chines, community heating power stations, hydro-
electric generators. It is, however, completely auton-
omous and can, with all its functions, be operated
completely independent of other protection equip-
ment.

Further units of its series offer additional functions
which satisfy the requirements for up to the largest
machines. A survey of this machine protection se-
ries is shown in Figure 1.1.

Alarge number of alarm relays and LEDs on thefront
panel of the unit provide information abouythe de-
tected faults, the monitored operating conditions of
the protected machine and about the unit'itself. Rive
trip relays are available for direct trippingyof Gircuit
breakers and other control devices.

Space-saving construction and sefisiblehmounting
and connection techniques permit €asy exchange
with conventional protection equipment in existing
plants. Comprehensive internal‘monitoring of hard-
ware and software reduces the time required for
testing and provides an exiremely high availability of
the protection system.

Serial interfacesiallow/Comprehensive communica-
tion with other digital control and storage devices.
For data transmission“a standardized protocol ac-
cording IEC8087045—-103 is used, as well as in ac-
cordance with 'DIN 19244 (selectable). The device
can therefore be incorporated in Localized Substa-
tion Automation networks (LSA).

1.2 Features

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

— complete digital measured value,processing and
control from data acquisition and digitizing of the
measured values up tothetrip decision for the cir-
cuit breakers;

— complete galvanic and reliable separation of the
internal processing circuits from the measure-
ment, contrgl"and supply circuits of the system,
with screened analog input transducers, binary
input and®eutput modules and d.c. converter;

— insensitive,to v.t. and c.t. errors, transient condi-
tionsyandyinterferences;

- large frequency range (operates above 11 Hz):
therefore also operative during run-up and shut-
down of the generator;

= continuous calculation of operational measured
values and indication on the front display;

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

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

— communication with central control and storage
devices via serial interfaces is possible, optionally
with 2 kV insulation or for connection of optical
fibre;

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

C53000-G1176-C110
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7UM511 7UM512
Underexcitation protection Overvoltage protection and frequency de-
Overvoltage protection, two-stage pendent undervoltage protection
Undervoltage protection Earth fault protection Ug>, Io> directional
Stator earth fault protection Ug> Frequency protection, two-stage
Frequency protection, four-stage Single-phase power protection
Forward power supervision Unbalanced load protection
Reverse power protection Overcurrent time protection with, undervolt-

age seal-in

Overcurrent/undercurrent Supervision
Rotor earth fault protectiony,two-stage

D.C. voltage time protegtion

Four external trip signals,can be processed
Two trip circuit supervision channels

Unbalanced load protection

Overcurrent time protection, two-stage
High-sensitivity earth current protection
Thermal stator overload protection

Four external trip signals can be processed
Two trip circuit supervision channels

7UM515 UM516
Overflux protection U/f Im% protection
e

Undervoltage protection, inverse time P r g blocking
Overvoltage protection, two-stage a arth fault protection Ug>
Stator earth fault 100 % protection @-Step protection

Earth fault protection Ugp> ward power supervision

Frequency protection, four-stage
Interturn fault protection

Rotor earth fault protection, two-stag
Four external trip signals can be proges
Two trip circuit supervision channéls L

N
7UT512\\ 7UT513

Differential protection f@rators and Differential protection for generators and
motors motors

or or
Differential N@wo-winding trans- Differential protection for three—winding
it

transformers or units
e protection Restricted earth fault protection or

Reverse power protection

Unbalanced load protection

Four external trip signals can be processed
Two trip circuit supervision channels

Thermal overload protection Tank leakage protection
Two external trip signals can be processed Overcurrent time protection
(2 tai relayg, small size: /5 case) Thermal overload protection

Two external trip signals can be processed
(5 trip relays, large size: 1/, case)

A

Figure 1.1 Survey of the numerical machine protection series
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1.3 Implemented functions

The protective and supervisory functions of the nu-
merical machine protection unit can be individually
switched to be operative or inoperative. The unit
comprises the following functions:

Voltage protection

— phase-to-phase voltage measurement,

— undervoltage detection with or without adjustable
frequency dependency,

— overvoltage detection, frequency-independent.

Stator earth fault protection

— with 90 % to 95 % protected zone of stator wind-
ing,

— measurement of filtered neutral displacement
voltage for machines in block connection,

— additional measurement of filtered earth fault cur#
rent for machines directly connected to bussbars;,

— optional high-sensitivity directional determination
with adjustable slope of directional charaeteristic.

Frequency measurement

— supervision of underfrequencyy(f<)yand/or over-
frequency (f>) with individUally®adjustable fre-
quency limits,

— insensitive to harmoni€s and phase jumps,

— adjustable undervoltage lock-out.

Power supervision

— power calculation from one phase-to-phase volt-
age and one phase current,

— supervision of rise in active power (P>) and in
reactive power (Q>) with individually adjustable
powes limits,

=< high measurement accuracy and angle error
compensation,

— suitable for detection of rise of active power (P>)
and reactive power (Q>), with separéte pick-up
thresholds,

— active power detection either in forward or in re-
verse direction

— reverse power detection pessible with two-stage
design, dependent on the position of the stop
valve,

— reactive power detectiomfwith two separate pick-
up thresholds.

Unbalanced load protection

— evaluation/ofynegative sequence component of
currents,

&linsensitive to frequency fluctuations,

—salarm stage when a set unbalanced load is ex-
ceeded,

= thermal replica for rotor temperature rise with ad-
justable heating-up time constant,

— with thermal alarm and trip stage,

— high-speed trip stage for large unbalanced loads.

Overcurrent time protection

— current measurement separate in each phase,

— undervoltage seal-in for synchronous machines,
the excitation voltage of which is derived from the
machine terminals.

Overcurrent/undercurrent supervision

— current measurement separate for each phase,

— can be set for overcurrent |> or undercurrent | <,

— can be blocked by external signal (e.g. I< during
start-up),

— external signals can be logically combined with
AND.

C53000-G1176-C110
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Rotor earth fault protection

— 100 % protection range over the entire excitation
circuit,

— symmetrical capacitive coupling into the excita-
tion circuit of a.c. voltage of system frequency,

— considers the operational earth impedances and
series (e.g. brush) resistances,

— calculation of the fault resistance from the total
measured complex impedance,

— alarm stage and trip stage directly adjustable in
Ohms (rotor—earth resistance),

— measurement circuit supervision and fault indica-
tion.
D.C. voltage time protection

— d.c. voltage detection via integrated isolating am-
plifier,

— can be set for overvoltage or undervoltage,
— optional average value or true r.m.s. value forma*

tion, the latter is suited to a.c. voltage measure=
ment.

Coupling of external binary signals

— for processing or re-transmitting of external sig-
nals or commands,

— connection to signal relays, LEDs, and via serial
interface to localized substation control and moni-
toring facility (e.g. LSA).

Coupling of external trip signals

— combining up to 4 externals signal inio the annun-
ciation processing,

— tripping by up to 4 externalisignals via the inte-
grated trip matrix,

— time delay possible

Integrated tripping'matrix

— with 5%rip felays (each with 2 NO contacts) for up
to 20 protection commands.

Integrated trip test

— Initiation of live tripping by the operator panel or
via the operating interface.

Integrated trip circuit supervision

— detection of interruptions, short-circuits, and volt-
age failure for two tripping circuits.

10
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2.

Design

1 Arrangements

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

7UM512%—%D»**x~ in housing 7XP2040—-1 for
panel surface mounting

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

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

All external signals are connected to 100screwed
terminals which are arranged over cut-euts on.the
top and bottom covers. The terminals areynum-
bered consecutively from left to right at the bot-
tom and top.

The heavy duty current plug connectors provide
automatic shorting of thesc.tiycircuits whenever
the modules are withdrawn{his does not release
from the care to be takén when c.t. secondary cir-
cuits are concerned.

For the isolated intefface to a central control and
storage upit, antadditional coupling facility has
been pravided. For the hard-wired V.24 (RS232C)
serial inteffaced” (7TUM512x—xxxkx—%B), 4
screwed termingls are provided. For the interface
for optical fibre connection (model 7UM512x—
*okkxx—*C), two F—SMA connectors have been
previded.

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

— 7TUM512x--xCxxx- in housing 7XP2040-2 for

panel flush mounting or 7UM512x -zxExxx- for
cubicle installation

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

Plastic guide rails are,built in for the support of
plug-in modules:Next'to the guide rail at the bot-
tom on the Igft-hand side of each module, a con-
tact area which is electrically connected to the
housingfishinstalled to mate with the earthing
spring of the module. Connection to earth is made
beforeytheplugs make contact. Earthing screws
have'been provided on the rear wall of the hous-

ing.

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

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

The plug modules are labelled according to their
mounting position by means of a grid system (e.g.
1A2). The individual connections within a module
are numbered consecutively from left to right
(when viewed from the rear), (e.g. 1A2); refer to
Figure 2.1.

The isolated interface to a central control and stor-
age unit (7UM512x—xkxxk—%B) is led to a 4-pole
connection module. In the interface for optical
fibre connection (7UM512x — xxkx%x—%C), a mod-
ule with 2 F—SMA connectors is provided instead.

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

C53000-G1176-C110
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Figure 2.1 Connec plugs (rear view) — housing for flush mounting — example
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O

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

2.2 Dimensions

7UM512 Housing for panel surface mounting 7XP2040—1

234 7 %
75 _ |, 27 29.
29

266

Wﬂq

000

ﬁ71 ofololoo] Interface for optical

_____ —_————— fibre below Reset and pag-
ing buttons

[}

"

Optical fibre connectors:
integrated F—SMA connector,
L 4 with ceramic post,

e.g for glass fibre 62.5/125 ;um

Max Is for cross-section max. 7 mm?2

Earthing termi@
. 10&
ions in mm

igure 2.2  Dimensions for housing 7XP2040—1 for panel surface mounting
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7UM512 Housing for panel flush mounting or cubicle installation 7XP2040-2

29.5 172 30 225
220
| Mounting plate
% H———— T7T
— — —
8
] ] 7
1.
j-— ' ' 4
&
< 5 —_— — |
% g D C B A
9\ g - —
4
3
2

/ 1
T / —
] I - _ - - - _|_|_

7

Reset and paging
buttons Connector modules
221 +2

T2AHHHHHHTIII

Heavy current connectors:
Screwed terminal for max. 4 mm?2,

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

max torque balue 1,2 Nm

%

2 5 or M4

Further connectors:
Screwed terminal for max. 1.5 mm2.
Twin spring crimp connector in parallel for

i % max. 1.5 mm?2,
0 =] max torque value 0.8 Nm
g 0o

- L0 . .

Panglcut-out & Optical fibre connectors:
integrated F—SMA connector,
with ceramic post,

e.g for glass fibre 62.5/125 ;,um
2 6
=~
7o)
DR NN
Dimensions in mm
{82 180 105
735 | 206.5 £03
=

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

Numerical Machine Protection 7. 8. 9. 10. 11. 12. 13. 147 Q

7UM512 - B|lo|1|[-]o0

0

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

Auxiliary voltage

24/4BNV AC ...

B60/110/125V dC ... .o
220/250V dC ...

Construction
in housing 7XP2040—1 for panel surface mounting ... ..
in housing 7XP2040-2 for panel flush mounting . ..

in housing 7XP2040 -2 forcubicle installation
(without glass front) .......................

Serial interface for coupling to a contrg

isolated serial interface (similar V.24 or ......................................

serial interface for optical fibre connegtionWy. . & . ... ...

L 4

Q
o
&

L 4

C53000-G1176-C110
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2.4 Accessories

The measurement input for the neutral displace-
ment voltage measurement for the stator earth fault
protection is dimensioned for a rated voltage of
100 V. A voltage divider 500 V/100 V is used when
connecting to a neutral earthing transformer or aline
connected earthing transformer with a secondary
voltage of 500 V. The voltage divider 500 V/100 V
type 3PP1336-1CZ--013001 is suitable and also
includes a test resistor. Refer to Figure 2.4 for sche-
matic circuit diagram and to Figure 2.7 for dimen-
sions.

The isolating amplifier for the galvanically isolated in-
put ofthe d.c. voltage is designed for a voltage range
of 0to 10 V. A suitable ohmic voltage divider 10: 1 or
20 : 1 is required for matching to higher d.c. volt-
ages, e.g. to usual excitation voltages. For example,

1169 500 Q

voltage divider 3PP1326-0BZ--012009 is suit:
able for this purpose. For circuit schematic pléase
refer to Figure 2.5, for dimensions Figure 2.7.

The bias voltage for the rotor circuit — used for rotor
earth fault protection — is generated and coupled to
the rotor circuit via a coupling unit 7XR6100-
0*A00. This contains two coupling ‘capacitors 4uF
+ 4uF together with two protectiveuesistors as well
as a filter choke which may befused ivcase of high
ripple content in the excitationwaltage. This unit pro-
vides also the connection between the protection
device and the rotor circuit. Refer to Figure 2.6 for
schematic circuit diagram. The'dimensions of a pan-
el surface mouted hausingisshown in Figure 2.8 the
flush mounted housingtin Figure 2.9.

500 @ 250 Q

L :I—I—:ITI:I

Test 500 Y

Figure 2.4

900 Q

Figure 2.5

500 Q

100V

Schematic diagram of voltage divider 500 V/100 V 3PP1336—1CZ-013001

9000 Q

Schematic diagram of voltage divider 3PP1326—0BZ—-012009

16
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Einbau—Gehause / FLUSH MOUNTING CASE

4A1 0

4B1

Aufbau—Gehéause / SURFACE MOUNTING CASE O

4uF =— —— 4uF

! — — —{ :] : >‘ oB1
{ — —{

1B2

5

|_ 1A1 1 QVAC 0VAC! 1B1J

1A4 . 1B4

r I I h
> 1
= 1B3 58t0 74V AC T
§QSOVAC H ‘I 64 VAC?2) 5
@ 1A3 £
g r 391049 VAC 1) o
o 11010125 VAC 43V AC?)

@ 1) bei |S125VAC zwischen 1A1 und 1A3
T T 100/to 125 V AC BETWEEN 1A1 AND 1A3 ;
|
L 4 2) bei 230 V AC zwischen 1A1 und 1A4
:E 230 V AC BETWEEN 1A1 AND 1A4
Figure 2.6  Schematic &o

f coupling unit 7XR6100—0*A00

C53000-G1176-C110 17
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$
= -

. m
' e (O
. . . o . — in-

+...E_-—_:L' Q':‘ N —.—.— Drip-proof roof

(] " é“—
T ol [’,"I;*
‘ : Space required for
I S ' removing the cover 4
N 1
: J v,
| ~n %
! Fl Z
A R % (b
——r Y Sldaa
A{ ¢ 0

= Q
——t — Cover

[ ®
[0

-
.
[o]]e]
[s]e]5]

3PP1, degree of protection IP 20 (with drip-proof roof IP Dimensions in mm
Type a b c h i k I m z
3PP1 32 267 | 187 | 3x 16 110 [ 50 | 30 | 10 | 196 | 33
3PP1 33 267 | 187 | 3x 16 146 | 50 | 30 | 10 | 196 | 33
L 4

Figure 2.7  Dimensions 3PP13:
\1326—082—012009 (20:10:1)

3PP132 for voltage divider
3PP133 for voItageK3PP1336—1CZ—O13001 (500 V/100 V)

Q>®

18 C53000-G1176-C110
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% 209.5 30 ~
I
| |
11
2 ST
(qV] [sp] (qV] !
| | - - -
_— [ 1
| _ _ _ |
Side view 7& ' '
% Nr modules Rear view

Dimensions in mm

iR

<
©
15 120 £0.3
L 4 Dimensions on the
mounting plate
2.8 Dimensions coupling unit 7XR6100—0BA0O for panel surface mounting

C53000-G1176-C110 19
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29.5 172 30 150

145 O
| Mounting plate

066
244

C% odules
146+2 \
Heavy current connectors:

@5 or M4 Screwed terminal for max. 4 mm?2,

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

max torque balue 1,2 Nm

@
Iy e Further connectors:
Q * =] Screwed terminal for max. 1.5 mm?2.
(a\] Panel ¢ N 8 Twin spring crimp connector in parallel for
AN max. 1.5 mm2,
\ max torque value 0.8 Nm
=~
7o)
%\W\
AN
105 +05 Dimensions in mm
131.5 +03
L 4
Bild Dimensions coupling unit 7XR6100—0CAQO for panel flush mounting
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3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits
Rated current Iy
Rated voltage Uy

Rated frequency fy

D.C. voltage

Burden: c.t. circuits per phase — atly=1A
- at IN =5A

Burden: earth current c.t. —atl=1A

Burden: v.t. circuits per phase — at 100 V

Input resistance of d.c. voltage input

Overload capability c.t. circuits
— thermal (rm.s.)

— dynamic (impulse)

1Aor5A
100 V to 125 V (selectable)
50 Hz or 60 Hz (selettable)

0Vdcto10Vdec
(from external voltage divider)

< 0.1 VA
< 0.5VA
< 0:3 VA
< O3VA

approx, h MQ

1000 xIy for 1 second
20 X Iy for 10 seconds
4 X Iy continuous
250 Xl (half cycle)

Overload capability for highly sensitive garth clrrent protection input

— thermal (rm.s.)

Overload capability v.t. circuits
— thermal (rm.s.)

Overload capability excitation yoltage
— thermal

300 Afor<<is
100 Afor <10s
15 A continuous

140 V continuous

60 V dc continuous

Auxiliary DC supply

Auxiliary dc yoltage Supply via integrated dc/dc converter

Rated auxiliary,voliage Ugayx

| 24/48 V dc | 60/110/125 V dc | 220/250 V dc

Operating ranges

Superimposed a.c. voltage,
peaktto-peak

Rower consumption quiescent
picked-up

Bridging time during failure/short-circuit
of auxiliary d.c. voltage

|19t056Vdc| 4810 144V dc |176t0288VdC

<12 % at rated voltage
<6% at the limits of the voltage ranges

approx 12 W
approx 22 W

>50msatU>110V dc

C53000-G1176-C110
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Heavy duty (trip) contacts

Trip relays, number

Contacts per relay

Switching capacity MAKE
BREAK

Switching voltage

Permissible current

5
3x2NO,2x1NO
1000 W/VA

30 W/VA

250 V

5 A continuous

30 Afor0.5s

Signal contacts

Signal relays, number

12 plus 1 device fault

Contacts per relay 1 COor1NO
Switching capacityMAKE/BREAK 20 W/VA
Switching voltage 250 V
Permissible current 1 A
Binary inputs, number 8

Voltage range
for rated control voltage

Pick-up value, approx.

Max. permissible control voltage
Current consumption

reconnectable 24 to 2500\ dc in 2 ranges:
24/48/60,Vde 110/125/220/250 Vdc

16.Vdc 80 Vdc

288 Vd¢
approx W7 mA independent of operating voltage

Serial interfaces

Operator terminal interface
— Connection

— Transmission speed

Interface for data transfer to a controlg@entre
— Standards

— Transmission speed

— Transmission security,
— Connection, dire€tly

Transmission distance
Test voltage

— Connection optical fibre

Optical wave length
Rermissible line attenuation
Transmission distance
Normal signal position

non-isolated

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

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

isolated

similar V.24/V.28 to CCITT, RS 232 C to EIA;
Protocol to VDEW/ZVEI/IEC 60870—-5-103 or
according DIN 19244

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

Hamming distance d = 4

at housing terminals;

2 core pairs, with individual and common screening;
e.g. LI YCY-CY/2 x 2 x 0.25 mm?

max. 1000 m

2 kV; 50 Hz

integrated F—SMA connector for direct optical fibre
connection, with ceramic post,

e.g. glass fibre 62.5/125 um

for flush mounted housing: at the rear

for surface mounted housing: on the bottom cover
820 nm

max. 8 dB

max. 1.5 km

reconnectable; factory setting: "light off”

22
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3.1.2 Electrical tests

Insulation tests

Standards:

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

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

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

IEC 60255-5

2 kV (rms); 50 Hz

2.8 kV dc

5 kV (peak); 1.2/50 us; 0.5 J; 3jpositive
and 3 negative shots atlintervals of 5 s

EMC tests; immunity (type tests)

Standards:

— High frequency
IEC 60255—22—1 class III

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

— Radio-frequency electromagnetic field,

IEC 602556, |[E€,60255—-22 (product standards)
EN 50082-2' (generic standard)
VDE 0435 /part303

2.5 k¥, (peak); 1 MHz; t =15 us; 400 shots/s;
R ’=_2000C2, duration 2 s

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

10 V/m; 27 MHz to 500 MHz

non-modulated; IEC 60255—-22—-3 (report)i€lass 111

— Radio-frequency electromagnetic field;

amplitude modulated; IEC 61000—-4=3, class III

— Radio-frequency electromagnetic field) pulse

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

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

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

— Fast transients

IEC 60255—22—4 and IEC61000-4—4, class III 2 kV; 5/50 ns; 5 kHz; burst length 15 ms;

— Conducted disturbances induced by
radio-frequgncyfieldsygamplitude modulated
IEC 61000—4 =6, ¢lass III

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

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

10V; 150 kHz to 80 MHz; 80 % AM; 1 kHz; Rj = 150 Q

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

EMCtests; emission (type tests)

Standard:

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

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

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

30 MHz to 1000 MHz

C53000-G1176-C110
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3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255—-21-2, class 1

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

IEC 60255—-21
and IEC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, duration 11 ms, 3'shocks in
each direction of 3 orthogonal axes

sinusoidal

1 Hzto 8 Hz: + 3.5 mm,amplitude (hor. axis)
1 Hzto 8 Hz: + 15 mm amplitude (vert. axis)
8 Hz to 35 Hzgy1 gracceleration (hor. axis)

8 Hz to 35 Hz: \0%,g"aceceleration (vert. axis)
sweep rate,1 octave/min

1 cycle in 3werthegonal axes

Vibration and shock during transport

Standards:

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

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

— Continuous shock
IEC 60255—-21-2, class 1
IEC 60068—-2-29

IEC 60255—-21
and IE€'60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

3.1.4 Climatic stress tests

— recommended temperature during service

— pefmissible temperature during service

permissible temperature during storage
permissible temperature during transport

-5°C t0+55°C (> 55 °C decreased
-20 °C to +70 °C  display contrast)

-25°C to +55°C
-25°C to +70°C

Storage and transport with standard works packaging!

24
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— Permissible humidity

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

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

3.1.5 Service conditions

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

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

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

normally necessafy,forisyb-stations of lower volt-
ages.

— Itis not permissible to withdraw or insert individu-
al modules under voltage. In the withdrawn condi-
tion, some eemponents are electrostatically en-
dahgered; during handling the standards for elec-
trostatieally endangered components must be
ebserved” The modules are not endangered
whenplugged 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 for surface’mounting
— in housing folflushdmounting

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

approx. 12.0 kg
approx. 10.5 kg

IP51%)
IP 21

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

C53000-G1176-C110
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Setting ranges/steps O

Overvoltage U>, U>> 30Vto 140V (steps 1V)

3.2 \Voltage protection with/without frequency influence

Undervoltage U< at fy 20.0Vto 100.0 V (steps 0.1 V) ¢

Frequency influence with underfrequency factorc =0to 6 (steps1 %
Uy + ¢ (f=f\)2; max. 130 V 1

(refer to characteristics Figure 3.

Time delays T(U>), T(U>), T(U<) 0.00 s t0 32.00 s

(steps
oon N
Reset delays T, 0.00 s1t0 32.00 s e .01 s)
Pick-up times @
— Overvoltage U>, U>> approx 50 ms

— Undervoltage U< approx 50,ms

Reset times

— Overvoltage U>, U>> approx

— Undervoltage U< appro ms

Reset ratios

— Overvoltage U>, U>> pr .98

— Undervoltage U< et value 2 to 6 V above pick-up value

ependent on set value and frequency factor ¢

Tolerances
— Voltage limit values at fy ’\O 3 % of set value or 0.5V

— Time delays T E 1 % but min. 10 ms

Influence variables

— Auxiliary d.c. volta Q

in range 0.8 < U <1%
— Temperature

in range -5 °C<< ¥ymp< +40 °C < 0.5%/10K
— Frequency

in range 0.9 fy to 1. 1%y <1%

&
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AU<V | O
200
Parameter:

Frequency factor ¢ 0
Pick-up value = Set value + c - Af2 ¥)
150 6 6 Pe
) 5

100 4 \\\ 4

504 —& \\k\\\ ,/ 2

\§
0 T T T T T T T T T —Af/Hz
-6 -5 -4 -3 -2 -1 0 3 )

K *) but not higher than 130 V

Figure 3.1 Increase of pick-up voltageQby frequency deviation with undervoltage protection
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3.3  Stator earth fault protection

Setting ranges/steps

Displacement voltage Ug>

Residual current |g>

Inclination of directional characteristic

Time delays T

Drop-off time Tr

50Vio120.0V
2 mA to 100 mA
0° to 360°

0.00st032.00s
or co

0.00 st0 32.00 s

C)O

L 4

(steps 0.1 V)
(steps 1 mA)

(steps 1

(steps @
Sk

Pick-up times
- UE>, |E>
— Directional determination

Drop-off time

Drop-off ratios

— Displacement voltage Ug>

— Residual current [g>

— Hysteresis of directional characteristic

Tolerances

— Displacement voltage Ug>
— Residual current [g>

— Directional angle

— Time delays T

>
S

appro%
ap .
ap

< 60 ms
< 60 ms
approx 5\

>

AN

3 % of set value

3 % of set value but min. 0.15 mA

5° electrical

1 % but min. 10 ms

Influence variables

O

— Auxiliary d.c. voltage

in range 0.8 < Up/Upyn @
— Temperature

in range -5 °C 1&+40 °C
— Frequency

inrange 0.9 <

<1%
< 0.5 %/10K

<1%

28
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3.4 Frequency protection

Setting ranges/steps
Overfrequency f>
Underfrequency f<

Time delays T(f><)

Drop-off delays

Undervoltage lock-out U< for f>, f<

C)Q

(steps 0.01 Hz

)
(steps 0.01 Hz)’
(&%)
stéps’0.015)

st 1V)

40.00 Hz to 65.00 Hz
40.00 Hz to 65.00 Hz

0.00s1t032.00s
or co

0.00st0 32.00 s

40Vito 100V

—Pick-up times fy, fo
— Reset times fy, o

— Reset difference
| pick-up value — reset value|

— Reset ratio undervoltage lock-out U<

Tolerances
— Frequency fq, o

— Undervoltage lock-out U< for f>, f

— time delays T !
L 4

(73

2>

a& Hz
%x .05

<90 ms

100 mHz
3 % of set value

1 % but min. 10 ms

Influence variables \i

— Auxiliary d.c. voltage

in range 0.8 < U <1.15
— Temperature

in range — < +40°C
— Frequencyf(additienal influence)

in rangef0 Hzto 69 Hz

<0.1%
< 0.1 %/10K

<0.1%

C53000-G1176-C110
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3.5 Power supervision

Setting ranges/steps

Active power P>

Reactive power Q>; Q>> (positive or negative)

Time delays T(P>), T(Q>), T(Q>>)

Drop-off delays

(positive or negative)

1.0 % to 120.0 % Sy (steps 0.1 % Sy)

1.0 % 1o 120.0 % Sy (steps 0.1 % S

0.00 s 10 32.00 s (steps O:
or co
0.00 s10 32.00 s (steps@

C)O

L 4

Pick-up times
— Power P>, Q>, Q>>

Reset times
— Power P>, Q>, Q>>

Drop-off ratios
— active power P>

— reactive power Q>, Q>>

<190 ms at 50 Hz Q
<160ms at60H

<190 m
§160K z

ap &or 0.5 % Sy

Tolerances

— active power P>

L 4

— reactive power Q>, Q>>

— time delays T O

N

gpr .95 or 0.5 % Sy

0.3 % SN £ 3 % of set value at Q < 0.5 Sy
(SnN....rated apparent power,
Q... reactive power)

0.3% SNy 1+ 3 % of set value at P < 0.5 Sy
(SnN....rated apparent power,
P......active power)

1 % but min. 10 ms

Influence variables

— Auxiliary d.c. volta

in range 0.8 < Uy/Upyny < 1.15 <1%
— Temperature
in range5 °C £ 9mp < +40 °C <0.5%/10K
— Frequ
in ran nio 1.1 1y < 0.2 %/Hz
30 C53000-G1176-C110
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3.6 Unbalanced load protection

Setting ranges/steps

Permissible unbalanced load [o>/ly 3%t030% (steps 1 %)

Thermal time constant T 100 s to 2500 s (steps 1 s)

Thermal warning stage Owarn/Orrip 70 % to 99% (stepsf1 %)

Tripping stage (definite time)  lo>>/Iy 10 % to 80 % (stepsyl %)

Time delays T(lo>), T(lo>>) 0.00st0 32.00 s (steps 0.01 s)
or oo

Drop-off delays Tr 0.00st032.00 s (steps 0.01 s)

(|2/ |2perm)2
(|2/ |2perm)2 -1

Trip characteristics of the thermal replica
(refer also to Figure 3.2)

for 1 < lp/loperm < 10 and Ip/Iny < 1 t =, iripping time
T = thermal time constant
) — “Negative sequence current

lperm = continuously permissible negative
sequence current

Pick-up times

Warning stage lo>, tripping stage o> < 60 ms

Drop-off times

Warning stage lo>, tripping stage o> < 60 ms

Drop-off ratios

— Warning stage I>>, tripping stagé 15> approx 0.95

— O/Owarn approx 0.99

Tolerances

— thermal replica 5% = 0.4 s referred to I, (class 5 % acc. IEC)
— to pick-up values lo >4 155> 5% of set value

— to stage times 1% but min. 10 ms

Influence variables

— Auxiliary d.c. voltage

in range 0:8 < Up/Upn < 1.15 <1%
— Temperature

inrange —5 °C < Oyp << +40 °C < 0.5%/10K
— Frequency

imrange 0.9 < f/fiy < 1.1 <1%
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O

5000

h Parameter:
3000 T time constant T/s PS
2000 +—\
1000 \s\\
500 -\
300 7 \\
200 -\

NN ~_

/

307 2500 s

1000 s

500 s

250 s

s
AWAVAVAY

1 100 s
1 2 4 5 6 7 8 9 10 12

—
|2/ I2perm

(|2 / |2perm)2

t=t - In U2/ Toperm)? — 1 O ofIn< 1

Figure 3.2 Trip characteristics ofthe thermal unbalanced load protection stage

Q>®

L 4
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3.7 Overcurrent time protection

Setting ranges/steps

Overcurrent pick-up 1>

/N

Reset ratio of overcurrent pick-up 1>

Delay times

Reset delay

T forl>

T

Undervoltage seal-in (phase-to-phase)

Undervoltage seal-in duration

0@

0.10t0 8.00 (steps 0.01)

0.90 to 0.99 (steps 0.01) ¢
0.00 s t0 32.00 s (&%)

or co

0.00s1032.00's stéps’0.015)

20.0Vto 100.0V st 0.1V)
0.10 s to0 32.00 (steps 0.01 s)
or 0 (inactive)

Pick-up time
Overcurrent pick-up 1>
at > 2 x setting value
Reset time

Reset ratio of undervoltage U<

Tolerances

— Pick-up values >
— Undervoltage
— Delay times T

L 4

4

a

(@)

\Q‘b

3 % of setting value
3 % of setting value
1 % of setting value or 10 ms

Influence variables \:

— Auxiliary voltage in range
0.8 < Up/Upyn <1
— Temperature jn r

<1%

-5°C < 9gm > < 0.5 %/10K
— Frequency’inr
0.9 < f/fiN <41 <1%
L 4

C53000-G1176-C110
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3.8

Overcurrent/Undercurrent supervision

Setting ranges/steps
Current pick-up 1> <

Delay times

Reset delay

Processing of binary input

C)O

L 4
s

I/In 0.05 to 8.00 (steps 0.01)

0.00s1t032.00s
or co

Ti>< (steps 0.01

T 0.00 s t0 32.00 s

(steps \
AND-combination possible

Pick-up times
Current pick-up 1> <

Reset times
— of overcurrent pick-up 1>
— of undercurrent pick-up 1<

Reset ratios
— of overcurrent pick-up 1>
— of undercurrent pick-up I<

approx 40 ms Q

approx 6
approx K

appro&or —-0.025 A
approx¥,.05or +0.025 A

Tolerances
— Pick-up values |><

— Delay times T

& % of setting value
. O 1 % of setting value or 10 ms

Influence variables

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

— Temperature in ran @
_5 OC S ﬁamb K

S

<1%
< 0.5 %/10K

<1%
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3.9 Rotor earth fault protection

Setting ranges/steps
Warning stage Re<
Tripping stage Re<<

Time delays T

Reset delays T,
Reactance of coupling capacitances
Series resistance (brush resistance)

Pick-up value of measuring circuit monitor I<

3.0 k€2 to 30.0 kQ
1.0 kQ2 t0 5.0 kQ2

0.00st032.00s
or co

0.00 s t0 32.00 s
10 €2 to 800 Q
0 Qto999 Q

1.0 mA to 50.0 mA

(steps 0.1 kQ)
(steps 0.1 kQ)

(steps! 0,01ys)

(steps, 0701 s)
(steps 1 Q)
(Steps 1 Q)

(steps 0.1 mA)

and 0.0 mA (monitorineffective)

Phase angle shifting for rotor bias quantity —15,0 “{o%:15y0°°

Permissible rotor earth capacitance C¢
(with respect to specified tolerances
and detection of measuring circuit fault) 0615wk =<~ Cg < 3.0 uF

Permissible operating range of rotor bias voltage 20 Vhac to 100 V ac

Times

— Warning stage, tripping stage <80 ms
Reset times

— Warning stage, tripping stage <80 ms
Reset ratios

— Re<, Re<< approx 1.25

— measuring circuit monitor 1<
— measuring circuit moniter U<

approx 1.20 or 0.5 mA reset difference
approx 5 V reset difference

Tolerances

— Warning stage, tripping stage 5% for Rg <5kQand0.15 < Cg/uF <3
10 % for Rg <10 kR and0.15 < Cg/uF <3
10 % for 10 < Rg/kQ < 30 and Cg < 1 uF

— Time delays & 1% but min. 10 ms

Influence variables

— Auxiliary d.c. voltage

ingange 0.8 < Up/Upn < 1.15 <1%
— Jemperature
in range —5 °C < 9gmp < +40 °C < 0.5%/10K

—krequency
in range 0.9 < f/fy < 1.1 < 3% for Cg < 0.15 uF

<10 % for 0.15 < Cg/uF < 1

C53000-G1176-C110 35



7UM512V3

Technical data

3.10 D.C. voltage time protection

Setting ranges/steps
Overvoltage Ugc> or undervoltage Ugc<

permissible setting range when sinusoidal values
are to be measured

Time delays T(Uge><)

Reset delays T,

0.1Vto85Vdc

0.1Vto7.0Vrm.s.

0.00s1t032.00s
or co

0.00 s t0 32.00 s

Pick-up times

— overvoltage U> in operational condition 1
— overvoltage U> in operational condition 0
— undervoltage U< in operational condition 1
— undervoltage U< in operational condition 0

Reset times
Reset ratios

— overvoltage Ugc>
— undervoltage Ugc<

Tolerances

— Voltage thresholds Uyc>, Uge<
— Time delays T

ZB%
N\

<60 ms
< 200 ms
<60 ms
<200m

as pic%

r-0.05V
or +0.05V

(steps 0.1 V)

(steps OK%

(steps 0.

(ste

at rate% cy
uency

% of set value

Influence variables

— Auxiliary d.c. voltage
in range 0.8 < Up/Upn < 1.

— Temperature
in range —5 °C < Ogmp °C
— Frequency

inrange 0.9 <f

3
1 % but min. 10 ms
’@

<1%
< 0.5 %/10K

<1%
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3.11 Ancillary functions

External trip commands via binary input 0

Setting ranges/steps

Time delays T 0.00st032.00 s (st @)
or co
Drop-off delay T, 0.00st032.00 s @).01 s)

Times Q
operating time approx 12 @Hz/m Hz
ap

at 50 Hz/60 Hz

Drop-off times

Tolerance K
— Time delays T, T, @but min. 10 ms

Influence variables \2 t

— Auxiliary d.c. voltage

in range 0.8 < Uy/Upyny < 1.15 <1%
— Temperature 1 4

inrange —5 °C < 9gmp < < 0.5%/10K
— Frequency {

in range 40 Hz to 69 Hz\ <15 ms

O
Q>®

L 4
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Output of measured values

— Operational values of currents

Measurement range
Tolerance

— Positive sequence current component
Measurement range
Tolerance

— Operational voltage value (phase-to-phase)
Measurement range
Tolerance

— Operational values of powers

Measurement range
Tolerance

— Power factor
Measurement range
Tolerance

— Power angle
Measurement range
Tolerance

— Displacement voltage
Measurement range
Tolerance

— Earth current
Measurement range
Tolerance

— D.C. voltage
Measurement range
Tolerance

— Frequency
Measurement range
Tolerance

— Rotor earth resistance
Measurement range
Tolerance

— Bias voltage for fotor circuit
Measurement range
Tolerance

— Earth current in rotor circuit
Measurement range
Telerance

IL1, Io, Iis

in kA primary and in % Iy
0 % t0 240 % Iy

2 % of rated value

Ipos
0 % t0 240 % Iy
2 % of rated value

UL
OVio140V
2 % of rated value

P, Q (active and reactive power)
in % Sy (= \/§ UN'IN)

—200 % to +200 %

3 % of rated value

cos ¢
—1.000 to +i.000
0.020

¢
—-1807te +180°
0.2°

Uo
0.% to 140 V
2%or1V

le
0 mA to 320 mA
2 % but min. 1 mA

Udc

0 Vto 10 V dc at the measured value input

2%

f
40 Hzto 70 Hz
0.5 % of rated value

R rotor

0.0 kQ to 99.9 kQ
10 % for

Urotor
0Vto140V

2%or2V

I rotor

0 mA to 320 mA

2 % of rated value but min. 1 mA

10kQ < Rg <30kQand Cg < 1uF

38
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— Resistance of rotor earth circuit
Measurement range
Tolerance

— Reactance of rotor earth circuit
Measurement range
Tolerance

— Unbalanced load
Measurement range
Tolerance

— Temperature rise calculated from
unbalanced load
Measurement range
Tolerance

All indications =1 digit display tolerance.

I:{input
0.0 kQ to 99.9 kQ
10 % for 1 < Rg << 10 kQ, or 0.5 kQ

Xinput
0.0 kQ to 99.9 kQ
10 % for 1 < Rg << 10 kQ, or 0.5 kQ

Io/IN
0 % to 200 %
2 % of rated value

©/Orip
0 to 240 %
5 % referred to Oyip

Measured values plausibility checks

— Sum of currents

phases

Steady-state measured value supervision

Current unbalance

Current phase sequence

Imax/lmin > symmetry factor
as long as | > ljjmit

clockwise phase rotation

Fault event data storage

Storage of annunciationsef the last four fault events, three of which can be read out locally

Real time clock

Resolution for @perational annunciations
Resolution for fault event annunciations

Max time deviation
Bufferbattery

1 min
1ms

0.01 %

Lithium—Battery 3 V/1 Ah, Type CR 1/2 AA

Self-discharge time > 10 years

C53000-G1176-C110
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Data storage for fault recording optionally instantaneous values or r.m.s. values O

Instantaneous values: O

Storage period (pick-up or trip command = 0 ms)  max. 5 s, selectable pre-trigger and post-fault time
4

Sampling rate 1 instantaneous value per 1.67 ms at @

1 instantaneous value per 1.39 ms at
phase currents \u, iL2, iL3

earth current

I
phase-to-phase voltage @ U —L
Bias voltage for rotor circui Urotor
Displacement voltage Uog
Earth current in rotor circu lrotor
rms values: @
Storage period max. 60 s, le pre-trigger and post-fault time

Sampling rate 1 r.m.s%r 20 ms at 50 Hz
1 r.p1.Shvallie per 162/3 ms at 60 Hz
as rrents IL1, Io, I3
ase-to-phase voltage U —L
isplacement voltage Ug
earth current Ie
nbalanced load lo/IN
frequency deviation f— 1N
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3.12 Operating ranges of the protection functions

Operat. cond. 0 Operating condition 1 Operat. cond. 0
Protection function f<10Hz 11<f/Hz<<40 | 40<f/Hz<70 f =70 Hz
Undervoltage protection inactive?) active’) active a inactive?)
Overvoltage protection inactive active’) ac inactive
Stator earth fault protection Ug> inactive active) acti inactive
Underfrequency protection inactive active® A6tive inactive®)
Overfrequency protection inactive active® yive inactive®)
Active power supervision P> inactive inactive active inactive
Reactive power supervision Q> inactive i active inactive
Unbalanced load protection — . . . . .
stepped characteristic inactive ac active inactive
#}g‘?ﬂ:{‘feep‘?ié‘;ad protection — inactive’) active inactive’)
Overcurrent time protection > inactive Ive active inactive
Over-/undercurrent supervision inactive active active inactive
Rotor earth fault protection active active active active
D.C. voltage time protection active active active active
External trip commands active active active active

1) voltages are measured too sméll below 25 Hz (input saturation)
2) pick-up — when already presenty—_is maintained
3) no frequency measuremerit possible, but pick-up is maintained due to underfrequency

5) no frequency measurement possible, but pick-up (when present) is reset

6) no frequency measdrement possible, but pick-up is maintained due to overfrequency

)
)
)
4 no frequency measurémentipossible, but pick-up (when present) is reset
)
)
)

) thermal replica registerss€ooling-down

Figure 3.3

Operating ranges of the protection functions

C53000-G1176-C110
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3.13 Accessories

Coupling unit 7XR61

OO

Auxiliary DC supply

Rated auxiliary voltage Uy,x ac

| 100/125 V ac; 50/60 Hz 230 V ac; 50/60"Hz

Operating ranges

Power consumption
during earth fault

| 881to 144V ac |

@ V ac
max. 15 VA (with choke) @

Capability of the capacitive coupling circuit

Terminals (4A1-4B1)

max. 5 VA (without choke) :

permissible dc voltage, continuous max. 3.5 kV dc

permissible ac voltage r.m.s. 220V ac (<

test voltage 4.5 kV dc for 2
Output voltages

Terminals (1B1-1B3)

Terminals (1B1-1B4)

39V t& ac (dependent on supply voltage)

ac (dependent on supply voltage)

Capability of the outputs
continuous

Terminals (1B1-1B3)

Terminals (1B1—-1B4) ¢

N

4

o
N

00 mA (without choke)
175 mA (with choke) for < 1 h

230 mAfor < 0.5h

O

Q>®
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4 Method of operation

4.1 Operation of complete unit

The numerical machine protection 7UM512 is
equipped with a powerful and proven 16-bit micro-
processor. This provides fully digital processing of
all functions from data acquisition of measured val-
ues to the trip signals for the circuit breakers.

Figure 4.1 shows the base structure of the unit.

The transducers of the measured value input sec-
tion ME transform the currents and voltages from the

measurement transformers of the switchsgear and
match them to the internal processing level of the
unit. Apart from the galvanic and low-capacitive iso-
lation provided by the input transformers, filters are
provided for the suppression©f interference. The fil-
ters have been optimizediwith®regard to bandwidth
and processing speed to suit,the measured value
processing. The matched analog values are then
passed to the analog input section AE.

L1 L2L3 ME AE
| ’ _ = — = ) ’ ’ o
el | | N | LCD display
(2x16
characters)

1L

;I Service

D "7 Device fault
IE ﬂ_ I
l ][ 1 | [ M 5 Blocked |
U u E/—‘
. BRE 1 : |
][ D X . 12 signals
! ! (can be
I ' X marshalled)
=1L £ & ]
U= u — ‘
= i 4 o> |
| 1 ‘ ' 14 LED (can o
! , be marshalled)
T 1L -
14
IR %
D C_—
S | C—
Cwalp7 89 , 5 trip relays
af s | e]2 T {} : -~ >(can ge” g
OperatorI Rt | 2| o ) |—/1‘_’_ I,_I [ | Marshale )
ane -
p DA g . |OO * ) * - I_I ﬁ‘
M/S|JY | N |+/-| E -
B Isolated ; control
> — serial » Loniro
8 binary inputs T interface ‘ centre —
(can be | ! |
marshalled) ’
> || Serial ‘_ Personal
interface ] computer
Power -/ ‘
supply | —— [ | ‘
L. } } } } } } } } } .
Figure 4.1 Hardware —structure of machine protection relay 7UM512
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Ad.c. voltage, e.g. the excitation voltage, can be fed
to the unit via a voltage divider. Via a d.c. voltage
transformer, a galvanically isolated value is pro-
duced which is proportional to the d.c. voltage and
which is also connected to the analog input section
AE.

The analog input section AE contains input amplifi-
ers, sample and hold elements for each input, ana-
log-to-digital converters and memory circuits for the
data transfer to the microprocessor.

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

— filtering and formation of the measured quantities,

— calculation of the positive sequence components
of currents and the negative sequence current for
unbalanced load detection,

— scanning of values for the thermal replica of rotor
surface,

— determination of the active and reactive compo-
nents of power,

— calculation of the rotor insulation resistance using
the complex equivalent circuit,

— frequency measurement,

— continuous calculation of the values which are
relevant for fault detection,

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

— storage and issue of messages and faultsevent
data for fault analysis.

The frequency of the measured quaniities isicontin-
uously measured and used in anintegrated follow-
up circuit; this ensures that the proetection functions
are always processed with algorithms matched to
the actual frequency. Thus, aswidesfréquency range
from 40 Hz to 69 Hz is specified'with small frequency
influence. In general, precessing is even possible
from approx 11 Hzfon but*with respectively slower
speed.

The frequency follow-up'circuit can, however, oper-
ate only when at least one a.c. measured quantity is
present at one of the the analog inputs, with an am-
plitude of atjleast 10 % of rated value (“operational
condition ),

If no suitable a.c. measured values are present, or if
the'frequency is below 11 Hz or above 70 Hz, the
relay indicates this as “operating condition 0”. With
the exception of d.c. voltage protection and rotor

earth fault detection, processing of measured val-
ues is not possible during this time (refer to Section
3.12).

Binary inputs and outputs to and from the processor
are channelled via the input/output elements. Fsom
these the processor receives information from the
switch-gear (e.g. remote resetting) or from other
equipment (e.g. blocking signals). Outputs include,
in particular, trip commands to the ciféuit breakers,
signals for remote signalling of important events and
conditions as well as visual indicators (LEDs) and an
alphanumerical display on thesfront.

An integrated membrane keyboard in connection
with a built-in alphanumerical LED display enables
communication with the unit®All operational data
such as setting values, plant data, etc. are entered
into the protectiongdromythis panel (refer to Section
6.3). Using thisfpanelthe parameters can be re-
called and the, relevant data for the evaluation of a
fault can be readheut after a fault has occurred (refer
to Sectiom6:4) .\[he dialog with the relay can be car-
ried out,alternatively via the serial interface in the
front plate by‘means of an operator panel or a per-
sonal computer.

Via@a second serial interface, fault data can be trans-
mitted to a central evaluation unit. During healthy
operation, measured values can also be trans-
mitted, e.g. load currents. This second interface is
isolated and thus satisfies the requirements for ex-
ternal signals, i.e. isolation and interference sup-
pression comply with the requirements according to
IEC 60255 and VDE 0435, part 303.

Communication via this interface is alternatively pos-
sible by means of fibre optic links, provided this in-
terface is accordingly ordered (refer to Section 2.3
Ordering data).

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

The protective functions are described in detail in
the following sections. Each function can be individ-
ually activated or rendered inoperative. As each
function is realized by its own autonomous firmware,
mutual interference is excluded.
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4.2 Undervoltage protection

The pick-up threshold of the undervoltage protec-
tion depends on the actual frequency.The frequen-
cy-dependent undervoltage protection mainly pro-
tects consumers (induction machines) from the con-
sequences of dangerous voltage or frequency
drops inisland networks. It can also be used as a cri-
terion for load shedding in interconnected networks.

The limit value for undervoltage is set for rated fre-
quency. The frequency dependency can be varied
by choosing between seven frequency factors (c =
0 to 6) (refer to Figure 3.1 in Technical data under
Section 3.2). Frequency factor ¢ = 0 means no fre-
quency influence. Frequency factor ¢ = 6 indicates
the strongest frequency influence. The pick-up value
is then increased by the square of the frequency de-
viation from rated frequency. The pick-up value does
not change with a deviation of more than 5 Hz or
above 130 V.

—

The protection evaluates a phase-to-phase voltage,
e.d. U 1_o. An adjustable delay time is provided to
bridge short-time voltage drops.

The undervoltage protection has one stage. In order
to avoid maloperation due to failure ingthe voltage
transformer secondary circuiimthe voltage protec-
tion can be blocked via a binarydnput, e.g. upon trip-
ping of the voltage transfofmer m¢C.b.

When the undervoltage protection has picked up
before the “operation, condition 0” occurs (i.e. no
suitable measured quantities are present or fre-
quency out of range)y,pick-up is maintained so that
trip is ensuredfevenyin this case. The protection will
drop off after the,voltage has reappeared above the
drop-off valueyor the blocking input has been acti-
vatedh

Figure 4.2 shows the logic diagram.

ULz
U|_12 U< ,
Uy + c(f — Tn)
| &
U
Block U<
Figure 4.2

<

FNo 6531

{ U< blocked)

FNo 6533 FNo 6539

U< faul

T-U< r Trip
HL| ¢ & matrix

q
T-RESET

Blocking of
trip signal "

Function number

Annunciation

Logic diagram of the frequency-dependent undervoltage protection
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4.3 Overvoltage protection

Overvoltage protection has the task of protecting the
electrical machine, and the associated electrical
plant connected to it, from the effects of impermissi-
ble voltage increases.

Overvoltages can be caused by incorrect manual
operation of the excitation system, faulty operation
of the automatic voltage regulator, (full) load shed-
ding of a generator, separation of the generator from
the system or during island operation.

FNo 6571

U>> Fault

U> T-U>>

2

FNo 6568

U|_|_>

FNo 6566

N
= O
\Iocking of

Block U>

U> fault

The protection evaluates a phase-to-phase volta
e.g. U 1_Lo. The overvoltage protection is of
stage design: Alarge overvoltage initiates a fa
a small overvoltage initiates a slow trip. Voltage i
values and time delays can be set individually for
both stages. ®

The voltage protection can be bloc a binary
input. Figure 4.3 shows the lo i m of the
overvoltage protection. @

FNo

Trip
matrix

FNo 6570

&

T—-RESET

2

Function number

Annunciation

&

Figure 4.3  Logic 'NQe overvoltage protection
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4.4  Stator earth fault protection

The stator earth fault protection detects earth faults
in the stator windings of three-phase machines. The
machine can be operated in bus-bar connection (di-
rectly connected to the network) or in block connec-
tion (via machine transformer). The criterion for the
occurrence of an earth fault is mainly the occurrence
of a neutral displacement voltage. This principle re-
sults in a protected zone of 90 % to 95 % of the stator
winding.

The displacement voltage can be measured either
at the machine star-point via voltage transformers or
neutral earthing transformers (Figure 4.4) or via the
e—nwinding (open delta winding) of a voltage trans-
former set or the measurement winding of a line con-
nected earthing transformer (Figure 4.5). Since the
neutral earthing transformer or the line connected
earthing transformer usually supply a displacement
voltage of 500 V (with full displacement), a voltage
divider 500 V/100 V is to be connected in such
cases.

In all kinds of displacement voltage formation, the
components of the third harmonic in each phase are
summed since they are in phase in the three-phase
system. In order to obtain reliable measured géianti-
ties, only the fundamental of the displacement volt-
age is evaluated in the stator earth fault protegetion.
Harmonics are filtered out by numerical filter alge-
rithms.

For machines in block connection the evaluation of
the displacement voltage is sufficient. The achieved
sensitivity of the protection is only limited, by power
frequency interference voltages during an earth fault
in the network. These interference voltages are
transferred to the machine side via the éoupling ca-
pacitances of the unit transformer. If necessary, a
loading resistor can be providedtojreduce these in-
terference voltages. The protectiof initiates discon-
nection of the machine when anearth fault in the ma-
chine zone has been pregent*for a set time.

For machines in bus-barieonnection, it is not possi-
ble to differentiate between a network earth fault ora
machine earth faulgby the displacement voltage
alone. In this case the earth fault current is used as a
further criterions, During a network earth fault, the
machine supplies only a negligible earth fault cur-
rent across the measurement location, which must
bessituated between the machine and the network.
During a'machine earth fault, the earth fault current
ofithe network is available. However, since the net-
work¥conditions generally vary according to the
switching status of the network, a loading resistor,
which supplies an increased earth fault current on
the occurrence of a displacement voltage, is used in
order to obtain definite measurement conditions in-
dependent of the switching status of the network.
The earth fault current produced by the loading re-
sistor must always flow across the measurement lo-
cation.

K

19

[0)

—]

NI |
| 11

1
—]
—|

Ry, — Loading resistor
Ugr> — Displacement voltage
Cg - Generator—earth capacitance

L

CL - Conductor—earth capacitance of line connection
Ctr — Winding—earth capacitance of block transformer
Ck - Coupling capacitance of block transformer

Figure 4.4  Block connected generator with neutral earthing transformer
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Ck
_|
l L
Cr =
JiE!
R

o 1
h
<~ Ug>

R - Loading resistor
Ur - Displacement voltage
Cg - Generator—earth capacitance

Figure 4.5

Consequently, the loading resistor must besituated
on the other side of the measurement lo€atiof(cur-
rent transformer, toroidal current transformer) when
viewed from the machine (refer to Figure®,6 or 5.7).
Apart from the magnitude of thesearth¥dult current,
the direction of this current in relation to the displace-
ment voltage can be used forthe Safé recognition of
a machine earth fault in the case 6f bus-bar connec-
tion. The directional border<between “machine di-
rection” and “network direetion” can be altered in
the 7UM512 (referto Figure4.6 and setting hints in
Section 6.3.6). The protection decides on machine
earth fault when all three criteria are met, i.e.

— displacement voltage larger than set value
Uearth >

— earth fault'@urrent across the measurement loca-
tionlargenthan set value learth >,

— earthifault current is flowing in the direction of the
protected machine.

CL - Conductor—earth capacitance of line connection
Ct — Winding—earth capacitance of block transformer
Ck - Coupling capacitance of block transformer

Block connected generator with line conneetéd earthing transformer

On the occurrence of earth fault in the machine
zone, the disconnection of the machine is initiated
after a set delay time.

When the earth current is not decisive to detect an
earth fault, e.g. because the circuit breaker is open,
the earth current detection can be switched off by a
control signal via a binary input of the relay. During
this time, the displacement voltage stage is fully op-
erative as the only earth fault protection (e.g. during
run-up of the machine).

Figure 4.7 shows the logic diagram of the stator
earth fault protection.

The earth fault protection provides, additionally, a
faulty phase detector. This determines the phase
angle between the displacement voltage and a
phase-to phase voltage. As aresult, the faulty phase
is indicated in the fault annunciations, and may be
assigned to a signal relay or LED.
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I

Gu_ene(ator
direction

le

e ohmic

A U,

O

O

adjustableldirection characteristic angle

Trip matrix

T-RESET

2

[ [
Ie capa\cmve Network Ie inductive
directio
Figure 4.6  Characteristic of directional stator earth fault p tio
Ue
UE>
&
9 FNo 5193
S/E/F Trip
|
I = lg> FNo 5192
& S/E/F st.Trip
*9 T-S/E/F
PE & 7
ZUgllg & 9
*Q
T-S/E/F
& || (E/
o & I—
FNo 5182 0
block stator <U0> bIocked)
earth fault
protection
FNo 5176
(>S/E/F le off )
Block of
Parameter: trip signal
EARTH CURR & ¢
oN —=& &
Function number
C
Parameter: &
DIR.DETERM
ON

Figure 4.7  Logic diagram of the stator earth fault protection
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4.5 Frequency protection

Frequency protection is used to disconnect electri-
cal machines from the network in the event of an im-
permissible underfrequency or overfrequency con-
dition.

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 machine protection 7UM512 includes two fre-
quency stages. Each stage can be set individually
as an underfrequency or overfrequency stage and is

independently from the other stages and can initiate
different control functions.

For frequency measurement the protection uses the
duration of the period, i.e. the distance between two
zero passes, from a phase-to-phase voltagepe.g.
UL1-Lo. The frequency can be detegmined as long
as this voltage is present with sufficient magnitude
and the frequency lies within the%gperating range.
When the measured quantity is"éut ofthe operating
range, no measurement is possible (“operating con-
dition 0”). But, if the protection hass@already detected
overfrequency when “operatingieondition 0” occurs,
pick-up is maintained,

The trip commands canbe delayed by an adjustable
timer for each ofithe frequency stages. Blocking of
each stageisypossible as well as blocking of the total
frequency preteetion, by external signals via binary
inputs.

Figure8 shows the logic diagram of the frequency
protection.
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FNo 5217 FNo 5225
1< Fault* —( A< Trip* )
— f1 <*
T-f1
o Tr rix
O
Block f1
FNo 5206 ¢
( >f1 block )
FNo 5218
f2> Fault*
o> T-RESET
2 ( T-f2 x
& —2—
O
Block f2
FNo 5207
( >f2 block )
FNo 5214

l FRQ U< bl
— U< .
>1
Block of Function number
Frequ. signal

FNo 5212

* The pick-up symbols and the anwnci ns arg illustrated for the preset configuration of the frequency protection. If the config-
uration is changed, the symbols < appear interchanged.

Figure 4.8  Logic diagra%frequency protection
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4.6 Power supervision

The apparent power of a generator is limited in all di-
rections of the complex power diagram. When the
permissible forward active power (+P) is exceed-
ed, the stator and rotor windings are thermally en-
dangered. When the driving power fails and the syn-
chronous generator runs as a motor driving the tur-
bine, this reverse power (—P) is taken from the net-
work; this condition leads to overheating of the tur-
bine blades and must be interrupted within a short
time by tripping the network circuit breaker.

Impermissible capacitive power (—Q) leads to un-
derexcitation of a synchronous machine; further-
more, excessively high inductive power (+Q) is un-
desirable.

The machine protection relay 7UM512 includes a
power supervision which monitors whether set limits
for active power and reactive power (two stages) are
exceeded. A choice can be made whether positive
or the negative powers are monitored. Each ofthese

functions can initiate different control functions.

The unit calculates the active and the reactive péwer
from a phase-to-phase voltage (e.g. U 1_2) and,an
assigned phase current (e.g. I 3). These values are
compared with the set values. By taking the error
angles of the instrument transformers into account,
small active power and reactive powerFcomponents
are calculated even with very high apparent powers.
Correction of the error angle is carfigd 6t by a con-
stant correction angle W0 and @ cugrent proportional
correction angle W1 as explainéd in Section 6.3.3
(Figure 6.3). These parameters can'be examined by
the relay itself during commissighing, and entered to
the current transformendata®”Each stage can be
blocked individuallyqia binary inputs.

Figures 4.9 and 4.10'show the logic diagrams of the
active powersupervision, Figure 4.11 shows the log-
ic diagram ofitheyreactive power supervision.

FNoB457
Pa> Fault FNo 5459
-Pa> Trip _ _
Trip matrix
Pa> T—Pa> r p
& ' HL| ' &
i —Q
T—RESET
Block P FNo,5452 HL|
e Pa> blocked
Block of Function nLIJm.ber
ip signal
trip signal
Figure 4.9  Logig'diagramyof the active power function as an forward power supervision
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FNo 5457
Pa> Fault FNo 5459 .
( Pa>Trip ) Trip
Pa> T-Pa> r matri
& A [ &
— O — 3
L 4
] T—-PaSV T-RESET
. & [ &
Stop valve tripped

*—
FNo 5086
>m. S Schluss
FNo 5453
{( >P blocked )

Block P-.

Block of .
- - Function number
b signal (b

Figure4.10 Logic diagram of the active power function @ power protection

FNo 5460
Tip
Q>
I matrix
&
—q
Block Pr.. \Pr> blocked
FNo 5461
T—Pr>> r
& ' 2 ' &
o ——Q

FNo 5447

Block Pr>> Pr>> blocked i
Functions number

trip signal

FNo 5445

BlockPr | { >Pr block )

Figure 4.11 Logic diagram of the two-stage reactive power supervision
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4.7 Unbalanced load protection

Unbalanced load protection is used to detect asym-
metrical loading on three-phase induction ma-
chines. Asymmetrical loading produces an inverse
(negative sequence) rotating field which acts, with
double frequency, on the rotor. Eddy currents are in-
duced on the surface of the rotor which lead to local-
ized overheating in the rotor end zones and in the
slot wedges.

In the unbalanced load protection of the 7UM512,
the fundamental waves of the phase currents are fil-
tered out and separated into symmetrical compo-
nents. Only the negative sequence component, the
inverse current lo, is evaluated.

The unbalanced load protection uses a thermal rep-
lica — utilizing the negative sequence current I — in
order to simulate heating-up of the rotor. The re-
ferred temperature rise is calculated according to
the following thermal differential equation:

do

1 a1 2
dt+T ®_‘C|2

whereby:

® — actual temperature rise referred to end tem-
perature rise at maximum permissible nega-
tive sequence current I,

T - thermal time constant of heating-up of rotor
surface

l> — actual negative sequence current |, referred
to maximum permissible negative sequence
current

£
7/
/
V.

\

LLLL L

TwaRrN

Thermal
alarm stage

TsstRPF———————————

Unbalanced load
alarm stage lo>

Trip area

Thermal
trip stage

If the first adjustable temperature rise threshold is
reached, an alarm s initiated. If the second tempéra-
ture limit is reached, the machine can be diseon-
nected from the network.

Since the temperature rise during steady-statelope-
ration is proportional to the square ©fthe negative
sequence current, it is not necessaryto know the
permissible temperature rise. The 'maximum contin-
uously permissible negative séquence current o>
and the time constant (time-depéndent unbalanced
load capability) are the only‘parameters to be set.

If the value of the continuously'permissible negative
sequence current isiexceeded, an alarm is initiated
(refer to Figure 4.12). After the time corresponding to
the actual negative/seguence current and the time
constant has'elapsedsthe machine is disconnected.

If large“négative sequence currents occur, a two-
phasénetwerk short-circuit can be assumed which
mustde disconnected in accordance with the time
grading plan of the network. Therefore, an adjust-
able; definite-time, negative sequence current time
stageis’superimposed on the thermal characteristic
(refer’to Figure 4.12). Negative sequence current
above 10 times the permissible value do not reduce
tripping time (see also Figure 3.1).

Figure 4.13 shows the logic diagram of the unbal-
anced load protection.

Unbalanced load
trip stage lo>>

I2perm

Figure 4.12

lp>> T

Trip characteristics of the unbalanced load protection
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4.8 Overcurrent time protection

The overcurrent time protection represents the
short-circuit protection for small or low-voltage ma-
chines. For larger machines it is used as back-up
protection for the machine short-circuit protection
(differential protection and/or impedance protec-
tion). It provides back-up protection for network
faults which are not promptly disconnected and thus
may endanger the machine.

In order to ensure that pick-up always occurs even
with internal faults, the protection — for generators —
is always connected to the current transformer setin
the neutral leads of the machine.

Initially, the currents are numerically filtered so that
only the fundamental wave of the current is used for
the measurement. This makes the measurement in-
sensitive to transient conditions at the inception of a
short-circuit and to offset short-circuit currents (d.c.
component).

Each phase-current is individually compared with
the setting values |> which are common and a
phase-selective annunciation is initiated when a set-
ting value is exceeded in any of the phases. After the
associated delay time T—1> has elapsed, a trip sig-
nal is initiated.

The overcurrent time protection can be blocked viaa
binary input

In generators where the excitation voltage is taken
from the machine terminals, the short-circuit cufrent
subsides very quickly in the event of close-up faults
(i.e. in the generator or unit transformer range) due
to the absence of excitation current and decreases
within a few seconds to a value below the pick-up
value of the overcurrent time protection. Eor this rea-
son the overcurrent time protection‘in€ludes a (dis-
connectable) undervoltage stage “Wwhich maintains
the pick-up signal for a set seal-in time if the voltages
drops below a set level following pick-up of the over-
current time protection, even if the overcurrent
drops below the set valuefin this'way, the running of
the trip delay time and'tripping of the associated cir-
cuit breakers is ensured even for those cases. If the
voltage recovers™ before the seal-in time has
elapsed, then the protection resets. The undervol-
tage seal-in featureican be blocked via a binary in-
put, e.gmin case ofithe voltage transformer second-
ary m.c.bahastripped or the machine is switched off.

Furthermorey undervoltage seal-in can be coupled
into, theyrelay via a binary input, from an external
three-phase undervoltage relay, e.g. froma7UM511
relay.

Fig 4.14 shows the logic diagram of the overcurrent
time protection.
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FNo 1970
e
IL1> & FNo 1811
—0 >1 I> Fault L1 ( ’
a FNo 1812
(I> Fault L2) FNo1815 _
& Trip
o> — matrix
- & >1 >1 >
- =M =2
||_3> &
—Q
-
Block |> FNo 1966 T—-RESET
— (1> blocked) —2—
>1
U< SEAL-IN
OFF /ON
U|_|_<—
>1
_O
_U< extern.
T FNo 1951
>Useal—in blk
Block
undervol-
tage holding

Figure 4.14 Logic & the overcurrent time protection
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4.9 Overcurrent/undercurrent supervision

The overcurrent or undercurrent supervision can be
used for a variety of protection and supervisory
tasks. As an overcurrent stage it can, for example,
be used as further stage for the overcurrent time pro-
tection or as a simplified circuit breaker failure back-
up protection. As an undercurrent stage it can serve,
for example, as no-load supervision or to recognize
disconnected or interrupted lines. Furthermore,
control and regulating tasks are feasible.

I<
0,05 Iy &

Pick-up as well as reset of these functions can bO
time-delayed.

The currents are numerically filtered so that only
fundamental wave of the currents is used for the
measurement. Further criteria can be coupleddn via

binary inputs and logically processedmFigures 4.15
and 4.16 show examples.

The logic diagram of the overxndercurrent
supervision is illustrated in Fi%?.

N

Parameter
COUPLING
ON
97— ]

OFF

Coupl. I><1

Generator CB “ON”

Coupl. I><2

2
Naf
>

—— Trip

Interlock by
excitation switch
during run-up

Figure 4.15 Example for disconnection o-

status

OFF
1 4

>1 |[—
Coupl. I><1
nyn

\ Initiation by

protection trip
/ command (two-channel)
upl. I><2

0,5s

& [ Trip

re 4.16 Example for circuit breaker failure protection
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|
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”1 ” _'/—
OFF
=11
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Figure 4.17 Logic diagram oftt

@rrentlundercurrent supervision

O

Q>®

@ Function number
\ Annunciations

T-RESET

FNo 5267

(>1>< coupl. 2)
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4.10 Rotor earth fault protection

Rotor earth fault protection is used to detect earth
faults in the excitation circuit of synchronous ma-
chines. One earth fault in the excitation winding
does not cause immediate damage; however, if a
second earth fault occurs, then this represents a
winding short-circuit of the excitation circuit. Mag-
netic unbalances can occur resulting in extreme me-
chanical forces which can lead to the destruction of
the machine.

The rotor earth fault protection in the 7UM512 uses
an external auxiliary voltage of approximately
45V a.c., which can be taken from the voltage trans-
formers via a coupling unit (e.g. 7XR6100—0*A00).
This voltage is symmetrically coupled to the excita-
tion circuit via the capacitors of the coupling unit and
simultaneously connected to the measurement in-
put of the 7UM512. The capacitors are protected by
series resistors and — in case high harmonic con-
tent is expected in the excitation circuit (e.g. excita-
tion by thyristor circuits) — by an additional filter
choke.

This auxiliary a.c. voltage drives a small charging
current through the coupling unit, brush resistance
and capacitance to earth of the excitation circuit,
The current amounts to only a few mA during normal
operation and is measured by the unit (Figure 4.48).

The rotor earth fault protection calculates the gom-
plex earth impedance from the auxiliary a.c. voltage

ZUM512

Ck
Re
Ce
Re
U, 1

Rigure'4.17 Determination of the rotor earth resistance

and the current. The earth resistance of the excita:
tion circuit is then calculated from the earth imped-
ance. The unit also considers the coupling capaci-
tance of the coupling unit, the series (e.g. brush) re-
sistance and the capacitance to the earth excitation
circuit. This method ensures that even relatively
high-ohmic earth faults can be detegted.

In order to eliminate the influenee afsharmonics
— such as occur in static excitation equipment (thy-
ristors or rotating rectifiers) —{the measured quanti-
ties are filtered prior to theifievaluation.

The earth resistance supervision is of two-stage de-
sign. Usually an alagm is fnitiated if the earth resis-
tance falls below_antinitial high-resistance stage
(e.g. 10 kQ). If thie value falls below the second low-
resistace stage (€.9. 2 kQ2), then tripping will be initi-
ated after a shori,time delay.

An additional ctrrent stage (100 mA) decides inde-
pendenton the resistance calculation on earth fault.

Since aeurrent flows even during healthy operation,
ike. ghe,capacitive charging current, the protection
can recognize and alarm an interruption in the mea-
surement circuit, provided the capacitance to earth
is at least 0.15 uF.

Figure 4.19 shows the logic diagram of the rotor
earth fault protection.

Re

Il
I
(@]
m

— Coupling capacitance

— Series resistance (brushes)
— Earth capacitance

— Earth resistance

— Measured quantities
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Figure 4.19 Logic diagram of the rotor e It protection

L 4

N
903
&

N
&
&

L 4

C53000-G1176-C110 61



7UM512 V3

Method of operation

4.11 D.C. voltage time protection

To detect d.c. voltages the unit is equipped with a
d.c. voltage input rated at 10 V and fitted with isolat-
ing amplifier. Higher d.c. voltages are connected via
an external voltage divider. The d.c. voltage time
protection can be used, for example, for the supervi-
sion of the excitation voltage of synchronous ma-
chines or for the detection of earth faults in the d.c.
section of the start-up converter of a gas—turbine
set.

A mean value filter is integrated against high ripple
content or non-periodic peaks in the measurement
voltage, which integrates the voltage over 40 ms (at
50 Hz); 24 samples are used. Since the absolute val-
ues are sampled the result is always positive. Thus,
the polarity of the voltage is of no concern. When no
suitable measured a.c. quantities are present (“op-

MEAN
mean value absolute neamn

Hd::_ o L formation [~ | value
L

Rectifica- | | rr]]ean \;@Iue | factor
AM.S. tion ormation 11
rm.s.
FNe,5302
Block U
de (U pCoblocked )

S (Unc Fa)

erating condition 0”), the d.c. voltage time protection
is operative, nevertheless. The mean value isghen
calculated over 4 x 24 measured value samples.

If, in special cases, an a.c. voltage should be mea-
sured via this analog input, then the rm.s. valué can
be set on the protection; the factors.11 between
r.m.s. and mean value is recognized within the pro-
tection function.

The protection can be set to operatefor overvoltage
Uge> or undervoltage Uy <9 Thesoutput signal can
be time delayed.

Figure 4.20 shows the logie,diagram of the d.c. volt-
age time protection.

operating

conditien 1 FNo 5307

FNo 5306

1 operating

+ condition 0 .

! T-U-DC>< Trip

. Uge>< 2 & Ll matrix

—0
mean value T-RESET

over 4x24 >
samples [

Blocking of
trip signal

Function number

Annunciations

Figure 4.20 Logic diagram of the d.c. voltage time protection
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4.12 External trip commands via binary inputs

Up to four desired signal from external protection or
supervision units can be incorporated into the pro-
cessing of 7UM512. The signals are coupled as “Ex-
ternal signal” via binary inputs. Like the internal pro-
tection and supervision signals, they can be annun-
ciated, time delayed, transmitted to the trip matrix,
and blocked. By means of these signals it is possible
to include external protection commands, e.g. from
Buchholz protection or shaft current supervision,
into the processing of annunciations and trip com-
mands of 7UM512. Furthermore, an interaction of
protection functions of different numerical machine
protection relays of the series 7UM51 can be per-
formed.

FNo 4526 ...

—(>Exttrip1..4 )

FNO#4536 ...

The status of the assigned inputs is checked. in cy-
clic intervals. Alteration of the input status’is consid-
ered only after two subsequent status ¢hecks with
equal result. An additional time delay T-DELAY is
available for each of the external trip command
channels, a drop-off delay T—RESET cah equally be
set.

The logic diagram of one%external trip command
channelis illustrated in Gigure 421. In total, the relay
incorporates four suchichannels, i.e. four times this
logic. The illustratedfunctien numbers are valid for
the first external trip command channel.

FNo 4537 ...

| CExt]...4 GenFlt ) (Ext1...4 Gen.Trp
Inclusion Trip
of external trip ° T-DELAY matrix
X & 3
functions 1 to 4 &
—O
T-RESET
Blocking of 7
FNo 4582 ... Bnthtedus Rt
Block external Ext-1.44 blocked ) trip signal

inclusion 1 to 4

Figure 4.21

Function number

Annunciations

Logic gdiagram of one external trip command channel
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4.13 Switch-over of the phase rotation

The relay provides the facility to change the phase
rotation via energization of a binary input. This al-
lows to use all protection functions in case the phase
rotation is counter-clockwise without interchanging
of phases. This is useful, for example, when the relay
is used for the protection of generator—motors in a
pumped —storage power station, where the rotation
is reversed during pumping operation of the turbo-
set. When the assigned binary input is energized, all
protection functions which operate dependent on
the phase sequence are internally switched over to
counter-clockwise phase rotation.

Switch-over of the phase rotation is registered by the
relay only while its state is “operating condition 0”
(no suitable measured quantities present). Further-
more, the switch-over signal must be present for at
least 200 ms. After this, the phase quantities of the
phases L2 and L3 are swapped. But this is relevant
only for the internal calculation of the symmetrical
components; the phase dedicated annunciations,
fault recordings, and measured values are not af-

FN©,5002

fected.

During “operating condition 0” the phase rotation is
determined by the state of the assigned binary input
for phase rotation provided the status change of the
binary input lasts 200 ms or longer. When the status
change is shorter than 200 ms, it is ot registered.
The status change is neither registeréd when the
“operating condition 0” is left beforeathie 200 ms
have elapsed. During “operatim@yeondition 1” (suit-
able measured quantities are present), switch-over
of the phase rotation is not pessible. An applied sig-
nal to the binary input = oncewhaving been regis-
tered — may be remoyved dusing “operating condi-
tion 1”. But it is recommended to maintain the con-
trol signal for phase rotation reversal in oder to en-
sure correct funtionigyeven in case of abnormal oc-
currences, €g. processor reset after alterations of
configurationyparameters.

Figure 4.22 shows the logic diagram of the switch-
over fungtionef the phase rotation.

—(_©@perat, Cond. )

suitable measured
quantities are present

Switch-over of FNo 5004

phase rotation

FNo 5005
|_|200 me R Q [—(Clockwise )

FNo 5006
200 ms s qQ —(Anticlockw.

>Phase rotat.

Function number

Annunciations

Figure'4.22 Logic diagram of the switch-over of the phase rotation
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4.14 Trip matrix

The numerical machine protection 7UM51 includes
an integrated trip matrix. The trip matrix represents
the switching centre of the protection: The cross-bar
distributor between the protection trip signals and
the switching elements in the plant.

The command signals output by the different protec-
tive functions, as described in Sections 4.2 to 4.12,
can be marshalled to the 5 trip relays of the unit as
required. External signals such as, for example,
from the Buchholz protection, pressure or tempera-
ture supervision, shaft vibration measurement, etc.,
can be coupled into the 7UM51 via a binary input
and marshalled to the trip relays via the trip matrix.
Each trip relay can be assigned to a switching ele-
ment, such as a circuit breaker, de-excitation circuit
breaker, trip valve, or other control gear. Alternative-
ly, five different tripping programs can be realized by
using external master trip relays.

The procedure for programming the trip matrix and
also the marshalling condition as delivered from fac-
tory are described in detail in Section 5.5.5.

4.15 Circuit breaker trip test

Numerical machine protection relay ZUMS1/allows
simple checking of the tripping circuits and the cir-
cuit breakers.

Prerequisite for the start of atest'eycle is that no pro-
tective function has picked upt

Initiation of the test cycle can be given from the oper-
ator keyboard or viaghe/front operator interface (as
described in Seetion6.7.9).

4.16 Trip circuit supervision

The numerical machine protection 7UM51 ineludes
two trip circuit supervision functions. Twaftrip circuits
can be supervised. Two binary inputs must be re-
served for each trip circuit supervision. They have to
be connected as shown in Figure 4.23. One input is
connected in parallel to the trip relay the circuit of
which is to be supervised; thé¥other input is con-
nected in parallel to the circuitirfeaker auxiliary con-
tact or over the NO and NC auxiliafy contacts as Fig-
ure 4.23 shows.

The binary inputs are, energized (logical “H”) or
short-circuited (logical “I) depending on the status
of the trip relayand thefcircuit breaker.

During normal operation it is not possible that both
the binaryfinputs,are de-energized (logical “L”) at the
same time unless for the short time where the trip
relay hastalready closed but the breaker is not yet
open.

Ifboth*the binary inputs are de-energized continu-
ously; this indicates that either the trip circuit is inter-
rapted, or the trip 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.

The status of the two binary inputs is checked twice
to three times per second. An intentional time delay
for alarm can be produced by setting the number of
repeated status checks before an alarm is given.

C53000-G1176-C110
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» 7uMs1 TR\ . BI (TR) .

S - e,

BI (TC) b
L.

Trip @ of 7UM51
aryiinput of 7UM51
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23  Principle of trip circuit supervision (one supervision channel)
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4.17 Ancillary functions

The ancillary functions of the machine protection
7UM512 include:

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

— Monitoring functions.

4.17.1 Processing of annunciations

After a fault in the protected machine, information
concerning the response of the protective device
and knowledge of the measured values are ofimpor-
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.

4.17.1.1 Indicators and binary outputs (signal
relays)

Important events and conditions are indicated, by
optical indicators (LED) on the front(platesw The
modules also contain signal relays for remote indi-
cation. Most of the signals and indications can be
marshalled, i.e. they can be allocated'meanings oth-
er than the factory settings. InSection 5.5 the deliv-
ered condition and the marshalling facilities are de-
scribed in detail.

The output signal relays ‘are mot latched and auto-
matically reset as sobn asgdhe originating signal dis-
appears. The LEDs can bearranged to latch or to be
self-resetting/

The memoriesof the' LEDs are saved against supply
voltage failure. Thiey can be reset:

— locally, bygoperation of the reset button on the
relay,

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

~ remotely via one of the interfaces.

Some indicators and relays indicate conditians; itlis
not appropriate that these should be storéd. Equally
they cannot be reset until the originating criterion
has been removed. This mainly concerns fault indi-
cations such as “auxiliary voltage fault”, etc.

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

With the auxiliapgvoltage present but with an exist-
ing internal fault in%be unit, a red LED illuminates
(“Blocked”).andiblocks the unit.

4.17.1.2"Information on the display panel or to
a personal computer

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

In the quiescent state, i.e. as long as no faults are
present, the display outputs selectable operating in-
formation (usually an operational measured value)
in each of the two lines. In the event of a fault, select-
able information on the fault appears instead of the
operating information, e.g. detected phase(s) and
elapsed time from fault detection to trip command.
The quiescent information is displayed again once
these fault annunciations have been acknowledged.
The acknowledgement is identical to resetting of the
stored LED displays as in Section 4.17.1.1.

The device also has several event buffers, e.g. for
operating messages etc. (see Section 6.4) which
are saved against supply voltage failure by a buffer
battery. These messages, as well as all available op-
erating values, can be transferred into the front dis-
play at any time using the keyboard or to the person-
al computer via the operating interface.
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After a fault, for example, important information con-
cerning its history, such as pick-up and tripping, can
be called up on the display of the device. The fault
inception is indicated with the absolute time of the
operating system provided the real time clock is
available. The sequence of the events is tagged with
the relative time referred to the moment at which the
fault detector has picked up. Thus, the elapsed time
until tripping is initiated and until the trip signal is re-
set can be read out. The resolution is 1 ms.

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

The protection device stores the data of the last four
faults; if a fifth fault occurs the oldest fault is overwrit-
ten in the fault memory. The local display allows the
messages of the last three faults to be read out.

A fault begins with recognition of the fault by pick-up
of any protection function and ends with the latest
reset of a protection function.

4.17.1.3 Information to a central unit

In addition, all stored information can be transmitted
via an optical fibre connector or the isolated second
interface (system interface) to a control centre (for
example, the SIEMENS Localized Substation Aute-
mation System LSA 678. Transmissioh uses a stan-
dardized transmission protocol accordingio VDEW/
Z\VEI (IEC 60870—5—-103) or (selectable) according
to DIN 19244.

4.17.2 Data storage and transmission
for faultyrecording

The device incorporates a data store which can op-
tionally store the instantaneous values or the r.m.s.
values of various measured quantities.

The instantaneous values of the measured values

iL1, iL2, iL3, ULL, Ug, lo, ULES, iLES
can be sampled at intervals of 12 values per a.c. pe-
riod and stored in a circulating shift register. In gase
of a fault, the data are stored over a selectableitiime
period, but max. over 5 seconds.

The rm.s. values of the quantities

15 T2, I3, UL, Uo, lo, Ineg.seqs TN
can alternatively be sampled in intervals of 1 a.c. pe-
riod and stored in a circulating shift fegister. In case
of a fault, the data are stored Overaselectable time
period, but max. over 60 seconds.

The maximum number ofyfault records within this
time period is 8. These data are then available for
fault analysis. For each renewed fault event, the ac-
tual new fault date’are stored without acknowledge-
ment of the,old daja.

The data can be transferred to a connected personal
computerviathe operation interface at the front and
evaluatéd byithe protection data evaluation program
DIGSI®. Theycurrents and voltages are referred to
their maximum values, normalized to their rated val-
uesjand prepared for graphic visualization. In addi-
tion, signals can be marked as binary traces, e.g.
“Pick-up” and “Trip”.

Additionally, the fault record data can be transmitted
to a control centre via the serial system interface.
Evaluation of the data is made in the control centre,
using appropriate software programs. The currents
and voltages are referred to their maximum values,
normalized to their rated values and prepared for
graphic visualization. In addition, signals can be
marked as binary traces, e.g. “Pick-up” and “Trip”.

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

— The relay signals the availability of fault record
data,

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

— Atransmission in progress can be aborted by the
central unit.
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4.17.3 Operating measurements and
conversion

Forlocal recall or transmission of data, the truer.m.s.
values of the currents are always available as are the
positive sequence component of the currents. Addi-
tionally, the true r.m.s. value of the phase-to-phase
voltage, the displacement voltage and the earth cur-
rent can be read out.

The following is valid:

—l1 I I3 phase currents in amps primary and
in % of rated current Iy,

— lpos.seq positive sequence current.

- UL voltage (phase-phase) in volts
secondary,

- Ug displacement voltage,

-l earth currents in milliamps.

Additionally, the active and reactive power, the pow-
er factor and power angle, the d.c. voltage, the fre-
quency, the displacement voltage and the earth cur#
rent of the rotor as well as the calculated impedance
components or the rotor earth circuit, the rotor earth
resistance, the unbalanced load and the caleulated
rotor temperature rise can be read out:

- Pa active power in % of /31U,

- Pr reactive power in % 6f% /3¢ Uy,

— COS PHI  power factor,

— PHI power angle,

— f[Hz] frequencygnrHz;

— Uge D.C. voltage. in/volts,

- R rotoriearthiresistance in kQ,

— Urotor displagement voltage of the rotor,

— lrotor earthcurrent (rotor) in milliamps,

— Rges. active component of the total rotor
earth impedance in kQ,

— Xges. reactive component of the total rotor
earth impedance in kQ.

—"Iheg seq unbalanced load current in % Iy,

=\hermRepl. temperature rise calculated from the
unbalanced load current in % of trip
temperature rise.

4.17.4 Monitoring functions

7UM51 incorporates comprehensive monitoring
functions which cover both hardware andssoftware;
furthermore, the measured values are centindously
checked for plausibility so that the currenttand volt-
age transformer circuits are also included in the
monitoring system.

4.17.4.1 Hardware monitoring

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

— Auxiliarys/and reference voltages

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

Failure or switch-off of the auxiliary voltage auto-
matically puts the system out of operation; this
status is indicated by a fail-safe contact. Transient
dips in supply voltage of less than 50 ms will not
disturb the function of the relay (rated auxiliary
voltage > 110 V).

— Measured value acquisition

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

In the current path, there are three input conver-
ters; the digitized sum of the outputs of these
must be almost zero under normal operation.
When the star-point of the machine is not or high-
ohmic earthed (address 1108), current sum
check is carried out. A fault in the current path is
then recognized when

liLy + iLo + iLal >
SUM.lthres x Iy + SUM.Fact.l X lmax

SUM.lthres and SUM.Fact.| are setting parame-
ters (refer 6.3.13). The component SUM.Fact.l x
Imax takes into account permissible current pro-
portional transformation errors in the input con-
verters which may particularly occur under condi-
tions of high currents (Figure 4.24).
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I_F I = Fault current
In
Slope:
/ SUM.Fact.|
SUM.Ithres
Imax
In

Figure 4.24 Current sum monitoring

Current sum monitoring is not effective when the
star-point of the machine is low-resistance
earthed (cf. parameter address 1108).

— Command output channels:

The command relays for tripping are controlled by
two command and one additional release chan-
nels. As long as no pick-up condition exists, the
central processor makes a cyclic check of these
command output channels for availability, by ex-
citing each channel one after the other and check-
ing for change in the output signal level. Change
of the feed-back signal to low level indicatesta
fault in one of the control channels or in the selay
coil. Such a condition leads automatically/to
alarm and blocking of the command output.

— Memory modules:

The memory modules are periodicallyy checked
for fault by:

e Writing a data bit pattern for the working
memory (RAM) and reading it

® Formation offthe#modulus for the program
memory (EPR@M) and comparison of it with a
reference programgnodulus stored there,

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

4.17.4.2 Software monitoring

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

If such a fault is not eliminated by restarting, further
restarts are initiated. If the fault iststill"present after
three restart attempts the_protective system will
switch itself out of service andiindi€ate this condition
by drop-off of the availahbility relay, thus indicating
“‘equipment fault” am@ysimtltaneously the LED
“Blocked” comes on;

4.17.4:3 Monitoring of external measuring
transformer circuits

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

— Current symmetry

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

I lmin | /| lmax | < SYM.Fact.|
if
lmax / In > SYM.Ithres / Iy

Imax is always the largest of the three phase cur-
rents and |l always the smallest. The symmetry
factor SYM.Fact.l represents the magnitude of
asymmetry of the phase currents, and the thresh-
old SYM.lIthres is the lower limit of the processing
area of this monitoring function (see Figure 4.25).
Both parameters can be set (see Section 6.3.13).
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I min
In
Slope:
SYM.Fact.|
/
SYM.lthres lrmax

IN

Figure 4.25 Current symmetry monitoring

— Phase rotation

Since correct functioning of the protection func-
tions relies upon a clockwise sequence of the cur-
rents (symmetrical components), the direction of
rotation is monitored:

14 before I before ||_3

This check is carried out when the measured yolt-
ages as described in 4.17.4.1 are plausible and
have a minimum value of at least

L, Ileol, gl > 0.1 Iy

Counter-clockwise rotation will cause an alarm.

In those cases where counter-clockwise phase
rotation can occur during®operation, e.g. in
pumped-storage power stations) the relay must
be informed about the reversal’of the phase se-
quence via a appropriately assigned binary input.
When this input is energized, the phases L2 and
L3 are internally sWwapped'in order to ensure cor-
rect symmetricalcompenent calculation (see also
Section 4.13)s Thegphase dedicated annunci-
ations, fault recordings, and measured values are
not affected.

Table 4y gives a survey of all the functions of the
measuredivalue monitoring system, together with
the"pessible causes and the associated annunci-
ations. It is possible that more than one monitoring
function operates during a certain disturbance.
Blocking of any protection function does not take
place.

Monitoring

Failure covered, reaction

1. Plausibility check of currents

liLy + i + gl >
SUM.lthres x Iy + SUM.Fact.l Xy max

Relay failures in the signal acquisition circuits
IL1, 12, I3

delayed alarm “Failure XI”

2. Current unbalance

Iminl  sym.Fact.

lImax|

and |lmax] > SYMdthtes

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

or

Unbalanced load

delayed alarm “Failure Isymm”

3. Phase rotation

L1 befére L2 before L3,
as long asYpqfl, |IL2], |lLg] > 0.1 -In
(Operating condition 1)

and counter-clockwise rotation is not indicated
Via a binary input

Swapped voltage connections or reverse rotation
sequence

delayed alarm “Fail.PhaseSeq”

Bolted figures are setting values.

Jable 4.1

Summary of measuring circuit monitoring
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5 Installation instructions

/_v\ Warning

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

In particular the general erection and safety regulations (e.g. IEC, DIN, VDE, @r 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 255-21, 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 255521 -1
class 2 and IEC 255—-21 -2 classyit

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!

/!\ 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 danger.
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5.2.1 Mounting and connections

5.2.1.1 Model 7UM51xx--xDxxx for panel sur-

face mounting

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

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

— Make a solid low-ohmic and low-inductive opera-
tional earth connection between the earthing sur-
face at the side of the unit using at least one stan-
dard 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 connectors and
the max. permissible conductor cross-sections.

5.2.1.2 Model 7UM51xx-—-xCxxx for panel flush
mounting or 7UM51xx--xExxx for cu-
bicle installation

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

— Insert the unit into the panel cut-out and'secure it
with the fixing screws. For dimensions refef to Fig-
ure 2.3.

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

— Make a solid low-ohmic andilow-inductive opera-
tional earth connection‘between the earthing sur-
face at the rear of thedunit using at least one stan-
dard screw “M4,“and/the earthing continuity
system ofgthe panel or cubicle; recommended
grounding strap DIN'72333 form A, e.g. Order-No.
15284 of MeSsrs Pruseidt, Remscheid, Germany.

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

5.2.2 Checking the rated data

The rated data of the unit must be checkedlagainst
the plant data. This applies in particular torthe‘awxil-
iary voltage and the rated current of the current
transformers. The voltage divider for the ‘measure-
ment of the excitation voltage should be dimen-
sioned such that under rated excitation no more
than 8V appear at the unit input(if the excitation volt-
age input is used).

5.2.2.1 Control d.c. yoltage of binary inputs
When delivered from fagtory, the binary inputs are
designed to operate _in' the total control voltage
range from 19 ¥/ 10288 V. The pick-up threshold lies
near 16 V. In order to optimize the operation of the
inputs, they should be matched to the real control
voltage toingrease stability against stray voltages in
the d.¢. eircuits.

Towit @=higher pick-up threshold of approximately
80 V'tg,a binary input a solder bridge must be re-
moved. Figure 5.1 shows the assignment of these
solder bridges for the inputs Bl 1 to Bl 4, and their
location on the basic p.c.b. of the basic input/output
module GEA-1. Figure 5.2 shows the assignment
of these solder bridges for the inputs Bl 5to Bl 8and
their location on the additional input/output module
ZEA-1.
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Binary input 1 : Solder bridge X21

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

Binary input 4 : Solder bridge X24

For rated voltages 24/48/60 V—: Solder bridges must be fitted!
Pick-up value approx. 16 V

For rated voltages 110/125/220/250 V- Solder bridges may be removed:
Cut and bend aside.
Pick-up value approx. 80 V

Figure 5.1 Checking for control voltages for binary inputsto 4 on basic module GEA-1

Binary input5:  Solder bridge X7
Binary input6:  Solder bridge X8
Binary input 7:  Solder bridge X9

Binary input8:  Solder bridge X#0

For rated voltages 24/48/60,V 4" Solder bridges must be fitted!
Pick-up value approx. 16 V

For rated voltages 110/125/220/250 V- Solder bridges may be removed:
Cut and bend aside.
Pick-up value approx. 80 V

Figure 5.2 Checking for control voltages for binary inputs 5 to 8 on additional module ZEA-1
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— Open housing cover.

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

1\ Caution!

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

— Pull out basic module and place onto a conduc-
tive surface.

5.2.3 Inserting the back-up battery

The device annunciations are stored in NV—-RAMSs.
A back-up battery is available so that they are re;
tained even with a longer failure of the d.c. supply
voltage. The back-up battery is also requiredffor the
internal system clock with calender to cofitinue’in
the event of a power supply failure.

The battery is normally supplied separatelywith re-
lays of production series up to /GG. It should be in-

— Check the solder bridges according to Figure 8.1,
remove bridges where necessary.

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

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

— Similarly check on the additional input/output
module ZEA—1 according, té*Figure 5.2. (This
smaller module has pélling handles instead of the
releasing lever).

— Close housing eover.

serted before the relay is installed. Section 7.2 ex-
plains in detail how to replace the back-up battery.
Join this section accordingly when inserting the bat-
tery for the first time.

In later production series, the battery is installed at
delivery so that no activities are necessary here. The
correct location can be checked according to Sec-
tion 7.2.
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5.2.4 Checking LSA transmission link

If the interface for a central data processing station
(e.g. LSA) is used, these connections must also be
checked. It is important to visually check the alloca-
tion of the transmitter and receiver channels. Since
each connection is used for one transmission direc-
tion, the transmit connection of the relay must be
connected to the receive connection of the central
unit and vice versa.

If data cables are used, the connections are marked
in sympathy with ISO 2110 and DIN 66020:

TXD Transmit line of the respective unit
MT Frame reference for the transmit line

RXD Receive line of the respective unit
MR Frame reference for the receive line

The conductor screen and the common overall
screen must be earthed at one line end only. This
prevents circulating currents from flowing via the
screen in case of potential differences.

Plug jumper showngas delivered
X239: Positiony1 -2 = “Light off”

Figure 5.3

Transmission via optical fibre is recommended. It is
particularly insensitive against disturbances andau-
tomatically provides galvanic isolation. Transmitand
receive connector are designated with the symbeils
—8—> for transmit output and —>-® for receive in-
put.

The normal signal position for the datagfansmission
is factory preset as “light off”. Thisycans€ changed
by means of a plug jumper X239whichyis accessible
when the basic input/output. module is removed
from the case. The jumper issituated in the rear area
of the power supply board (ceptre board) (Figure
5.3).

Jumper | Positien “fiNormal signal position

X239 -

1 “Light off”
X239 P

2
3 “Light on”

123
x213 (I D201 \

x214 (11 O
x215 (1]
x216 (1]
xe17 (IO
x240 (1I1J
239 [IT1 I
X238 (111

X237 (111 %‘

x236 (111 \
x235 (11 \

123

Position of the jumper X239 on the power supply board
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5.2.5 Connections

General and connection diagrams are shown in Ap-
pendix B. The scope of connections between ma-
chine and 7UM512 depends on how the different
protection functions are used. The connections are
generally executed as follows:

Overcurrent time protection, overcurrent and un-
dercurrent supervision, unbalanced load protec-
tion and power supervision are connected to cur-
rent transformers in the starpoint leads of the
machine.

Voltage protection (overvoltage or undervoltage)
functions are connected to a phase-to-phase volt-
age, e.g. L1-L2.

Forthe d.c. voltage time protection, the unit can be
directly connected to the voltage to be monitored,
provided the rated d.c. voltage is below 10 V (largest
setting value is 8.5 V). For higher voltages, a voltage
divider, e.g. type 3PP1326— 0BZ-012009 with ra-
tios of 20:10:1 must be inserted. The thermal over-
load capability of the input must be observed (Sec-
tion 3.1.1).

In the case of stator earth fault protection, a differ-
entiation must be made between block connection
and bus-bar connection.

In block connection (the machine is connected to
the network via a block transformer) the neutral'dis-
placement voltage is supplied from amgearthing
transformer or a neutral earthing transformer. Since
the secondary windings of these transformers usu-
ally supply a voltage of 500 V (with full displacement
voltage) the voltage must be conpected’to the unit

via a voltage divider 500 V/100 V (e.g. 3PP1#336-—
1CZ-013001). Connection examples are shown jn
Figures 5.4 (line connected earthing transformer)
and 5.5 (neutral earthing transformer). The illustra-
tions also show the load resistor Rg which pfévides a
sufficiently high signal-to-noise ratio for the mea-
sured value. Further instructions are gontained in
the pamphlet “Planning Machine Protection Sys-
tems”, Order No. E50400—UQ089=U412—*—-7600.

In bus-bar connection (the maghine is directly con-
nected to the bus-bar)/thg displacement voltage is
supplied to the unit by an earthing transformer, and
the earth current by a%teroidal transformer. Figure
5.6 illustrates a_connection example. If the magni-
tude of the earth current in the event of a generator
earth fault is sufficiently higher than the operational
asymmetri€aleurrents, connection in the residual
circuit, of ‘three current transformers (Holmgreen
connectien, Figure 5.7) is also possible. If the sec-
ondaryScurrent is too high, an intermediate c.t.
should®beinstalled between main c.t.s and relay in-
put. The current transformers must always be lo-
catedibetween the generator and the bus-bar. In or-
der to increase the earth fault current to
approximately 10 A, a load resistor Rg is usually
connected to the earthing transformer. Since net-
work earth faults are generally not immediately dis-
connected, the load resistor may only remain con-
nected for a limited time. In compensated networks
the load resistor should only become effective after a
time delay in order not to hinder the extinguishing
process. Further information is contained in the
pamphlet “Planning Machine Protection Systems”
Order No. E50400-U0089—-U412—*-7600.

N~

Uin/A/3

Earthing transformer

500 V/3

Rs

Figure 5.4
for machines in block connection

Load resistor

3 500V Voltage divider
100 V

7UM512

Connections for stator earth fault protection to line connected earthing transformer,
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Neutral earthing
transformer _
Uin/v/3 \
1| — S
" =/
Rg Load resistor
.M Voltage divider
100 V
1 7UM512
Figure 5.5 Connections for stator earth fault protection to neutral earthing transformer,
for machines in block connection
Toroidal zero seq.
current transf. /l/
% 7
1| —— \}\ ~
Uin/v/3
Eafthingly, 'l
transformer
Load resistor
Voltage
divider
R N w
‘ —_—
] 7UM512
Figure 5.6 Connections for stator earthsfault‘protection, machines in bus-bar connection
(with toroidal zero sequence current transformer)
7 = \ [ ————
/ — ¢
— ¢
Earthing 'l
transformer
Load resistor
Voltage
divider
S e |
‘ - =
; 7UM512
Rigure'5.7 Connections for stator earth fault protection, machines in bus-bar connection

(current transformers in Holmgreen connection)
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A connection example for the rotor earth fault pro-
tection is shown in Figure 5.8. In this case an exter-
nal a.c. voltage source of approximately 45 V is re-
quired, e.g. from the coupling unit 7XR6100. This
draws its power requirements from the voltage
transformers (e.g. U o_3) and supplies the mea-
sured voltage and the measured current for the rotor
earth resistance calculation. The measured voltage
is capacitively coupled between the excitation circuit
via the coupling unit and earth (e.g. earthing
brushes of the shaft). The capacitor of the coupling
unit is protected by the series resistors of the cou-
pling unit.

Alternative coupling is poosible with the coupli
unit 7XR6000 and the resistor unit 3PP1336—-0DZ—

013002.

If the excitation voltage is thyristor contro Q
ries reactor (terminals 2A1 — 1B2) sr@con-
nected in series to the coupling circuit in tore-
duce the high harmonic content in the excitation
voltage. S

Examples for the comple ection of the
7UM512 are included ir’:&' .

\}‘D

L1
L2
L3

7UM512
@ 1B4, app. 65V
! 1B3: app. 45V
Urot * '
' 1B1, ov
_. _______ JI :. _________

= Generator earth

1A4

230V

100..125v '+ 1A3

1A1

5.8 Connections for rotor earth fault protection
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5.2.6 Checking the connections

/_v\ Warning

Some of the following test steps are carriec
out in presence of hazardous voltages. They
shall be performed by qualified personne
only which is thoroughly familiar with al
safety regulations and precautionary mea
sures 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 operating area for at
least two hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.

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

— Check the continuity of all the current and voltage
transformer circuits against the plant and connec-
tion diagrams:

® Arethe currenttransformers correctly earthed?

® Are the polarities of the current transformer
connections consistent?

® |s the phase relationship of the current transs
formers correct?

® Are connections and polarity foffearth, current
(zero sequence current transformerfeorrect (if
used)?

® Arethe voltage transformers®orreetly earthed?

® Are the polarities of theaoltagetransformer cir-
cuits correct?

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

® Are connections and polarity of the displace-
ment voltage correct?

® Are connections and ratio of the voltage divider
fromidisplacement voltage correct?

® Are connections and polarity of the measuring
imput for rotor earth fault protection correct?

® Arethe connection and the transformation ratio
of d.c. voltage divider correct (if used)?

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

Ensure that the miniature slidesswitch on the front
plate is in the “OFF” - pesitiofy, (refer Figure
6.1).

Fit a d.c. ammeter in the auxiliary power circuit;
range approx. 1.5 A t0§A.

Close the battery“supply circuit breaker; check
polarity and maghitude of voltage at the terminals
of the unit,or at the)connector module.

The measuredeurrent consumption should be in-
significantsfransient movement of the ammeter
pointér only indicates the charging current of the
stofageycapacitors.

Put the miniature slide switch of the front plate in
the *ON” position ® . The unit starts up and, on
completion of the run-up period, the green LED
on the front comes on at last 0.5 sec, the red LED
gets off after at most 7 sec.

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

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

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

Check the direction of phase rotation at the relay
terminals (clockwise!).

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

Check through the tripping circuits to the circuit
breakers.

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

Check the signal circuits.

Reclose the protective m.c.b.’s.
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5.3 Configuration of operation and memory functions

5.3.1 Operational preconditions and general

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

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

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

— setting of functional parameters (thresholds,
functions).

— initiation of test procedures.

The codeword is not required for the read-out of an-
nunciations, operating data or fault data, or for the
read-out of setting parameters. The operator panel
of the device is explained in Section 6.2.

The 7UM512 disposes of four different code levels;
i.e. different authorization levels. Code level 1 re-
leases the setting of the time clock, creating of\a
measuring record and switch-over of the detivefpa-
rameter set. That means with a codewordthe opera-

tor can carry out specific settings, which‘aredypical
for normal operation conditions.

For operations of special importance, like the para-
meterization of functions and piek-up values, the
start of test routines, resefof‘annunciation buffers,
etc. code level 2 is required-he codeword for this
level comprises the items from code level 1, too.

For the configuration, ite. the marshalling and con-
figuration of the relay, code level 3 is applicable.

The codewords, pre-set upon delivery of the relay
can be suybstituted by self-selected codewords.
Changing ofdhe €odewords is done under address-
es 718N io 7154. These addresses are visible only
when codeilevel 4 is fulfilled. The procedure is de-
seribédyin,Section 5.3.3.

To'indicate authorized operator use, press key CW,
enter the codeword and confirm with E. The
code“word” is a number of up to 6 digits. Upon deliv-
ery of the relay the number “0” is pre-set for all code
levels. Codeword entry can also be made retrospec-
tively after paging or direct addressing to any setting
address.

ENTER CODEWORD:
@eeeeea

CWw ACCEZPTYED

CODEWORD WWR ONG

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

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

Address blocks#70 to,79 are provided for configura-
tion of the seftware operating system. These set-
tings concern the' operation of the relay, communi-
catjon with external operating and lprocessing
devices via the serial interfaces, and the interaction
of thie,device functions.

The simplest way of arriving at the beginning of this
configuration blocks is to use key DA, followed by
the address number 7 0 0 0 and ENTER, key E. The
address 7000 appears, which forms the heading of
the configuration blocks.

ﬁ 70000 o0pP. SYSTEM
4} CONFIGURATION

Beginning of the block “Operating system configura-
tion”

C53000—-G1176-C110
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The double arrow key {} switches over to the first
configuration block (see below). Use the key 1 to
find the address 7101. The display shows the four-
digit address number, i.e. block and sequence num-
ber. The title of the requested parameter appears
behind the bar (see below). The second line of the
display shows the text applicable to the parameter.
The present text can be rejected by the “No” —key N.
The next text choice then appears, as shown in the
boxes below. The chosen alternative must be con-
firmed with enter key E!

The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question “SAVE NEW SETTINGS?”. Confirm
with the “Yes” —key Y that the new settings shall be-
come valid now. If you press the “No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last

codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

If one tries to leave the setting range for the configu=
ration blocks (i.e. address blocks 60to 79) withkeys
ft |, the display shows the question “ENDIOE
CODEWORD OPERATION ?”. Press the “No”—key
N to continue configuration. If you press the
“Yes”—key J/Y instead, another question appears:
“SAVE NEW SETTINGS ?”. Now yéu ean confirm
with J/Y or abort with N, as above.

When one exits the setting pragram,, the altered pa-
rameters, which until then have been stored in buffer
stores, are permanently secured in EEPROMs and
protected against power outage. If configuration pa-
rameters have been changedthe processor system
will reset and re-starty During re-start the device is
not operational.

5.3.2 Settings for the integrated operation ~ address block 71

Operating parameters can be set in address blogk
71. This block allows the operator language te,be
changed. The date format can be selected. Mess
sages on the front display can be selected heréfor
the quiescent state of the unit or after a fault event.
To change any of these parameters, codeword entry
is necessary (code level 3).

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

ﬁ 71000 INTEGRATYED
{',- OPERATION

M7 101004 N@urnceE
floevurscH

ENGTL I SgH

Beginning of the block “Integrated operation”

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

The required language is chosen with the enter key E.

82
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The date in the display is preset to the European format

71020DATE FORMAT Day.Month.Year. Switch-over to the American format

i

DD.MM.YYYY Month/Day/Year is achieved by depressingsathe
“No”—key N; then confirm with the entry key E.
MM/DD/YYYY DD two figures for the day

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

f 71050 0PER. l1st L Message to be displayed in the 1stdisplay line during
+ not allocated operation. Any of the operatienaliméasured values ac-
cording to Section 6.4.4 can bewseleetéd as messages
1 o _ in the the quiescent state of the,relay by repeatedly de-
1L [51= pressing the “No”—key N;(The ‘value selected by the
entry key E under address 7105/will appear in the first
IL2[%]= line of the display.
IL3[ %] =
etc.
f 71060 0PER. 2nd L Mes$Sagéte,be displayed in the 2nd display line during
+ not allocated operationyThe value selected by the entry key E under
address, 7106 will appear in the second line of the dis-
lay.
etc. piay,
Fault event annunciations can be displayed-after a are acknowledged during operation with the RESET
fault on the front. These can be chosen under ad- key or via the remote reset input of the device or via
dresses 7107 and 7108. The possiblegmessages the serial interfaces. After acknowledgement, the
can be selected by repeatedly pressingr the operational messages of the quiescent state will be
“No”—key N. The desired messagemis confirmed displayed again as chosen under addresses 7105
with the enter key E. These spontaneousmessages and 7106.

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

—
~
=

070 FavuUaeT 1st L

+ Prot.Pick -jup the first protection function which has picked up,
Prot T%p the latest protection function, which has tripped,
T - Efa ul t the elapsed time from pick-up to drop-off,

T - T r IWp

the elapsed time from pick-up to trip command.

f wdo 8B FAULT 2nd L After afault event, the second line of the display shows:
+ Prot.Trip

the possibilities are the same as under address 7107.

etc.
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5.3.3 Changing the codewords — address block 71

The codewords can be changed in addresses 7151
to 7154 for all four available code levels. This allows a
downgrading of the operating authorization.

These four addresses are visible and changeable
only when codeword level 4 (highest authorization
stage) is fulfilled. This requires entry of the level 4
codeword.

It applies for all code levels that the higher level al-
ways includes the operation facilities of the lower
code levels.

Codewords can be abbreviated to less than six dig-

its. Then they have to be entered with exactly the
same number of digits for each code word entry?

If the user does not change the codewords, thenthe
pre-set code words remain valid. They are “0” for all
four code levels. Entry of the previously used preset
code word “000000” is accepted, toos

Attention! Do not forget the codewords!dorgetting
a codeword is like loosing a keysAccess to the relay
is not possible without knowledge, of the corre-
sponding codeword. Without (knowledge of the
codeword of level 4, you neverwill have the chance
to set new codewords.

M7151 cw-rzEVEL 1

1o

}7152 CW-LEVETL 2

tlo

M7153 cw-LEVEN,?3

A7 15,4

il o

CW-LEVETL 4

Code level 1: this aytherization level allows opera-
tions for the'mormal aperating procedures (start-
ing fault recotding, setting the clock, selecting the
activeqparameter set).

Smallgst setting value: 0
Largest setting value: 999999

Coade level 2: this authorization level allows opera-
tions’of specific importance: functional parameters
(address blocks 11 to 39), test routines (address
blocks 44 to 49), reset of annunciation buffers (ad-
dress block 82), and process parameter sets (ad-
dress block 85).

Smallest setting value: 0
Largest setting value: 999999

Code level 3: this authorization level allows the
configuration: marshalling (address blocks 61 to
64), interfaces (address blocks 71 to 72), fault re-
cording (address block 74), scope of functions
(address block 78), configuration of the relay (ad-
dress block 79)

Smallest setting value: 0
Largest setting value: 999999

Code level 4: this is the highest authorization level
for the user and allows alteration of the code words
(addresses 7151 to 7154)

Smallest setting value: 0
Largest setting value: 999999
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5.3.4 Configuration of the serial interfaces — address block 72

The device provides two serial interfaces: one PC in-
terface for operation by means of a operator terminal
or personal computer in the front and a further sys-
tem interface for connection of a central control and
storage unit, e.g. Siemens LSA 678. Communica-
tion via these interfaces requires some data prear-
rangements: identification of the relay, transmission
format, transmission speed.

These data are entered to the relay in address block
72. Codeword input of code level 3 is necessanys(fe-
fer to Section 5.3.1). The data must be ¢oordinated
with the connected devices.

All annunciations which can be processed by the
LSA are stored within the device,in a separate table.
This is listed in Appendix C.

ﬁ 2000 PCc/SYSTEM
IlitxTERFACES
f7201IDEVICE ADD
IE

}7202|FEEDER A DD
{1

}7203|SUBST A DD
{1

}7 osBFroNET TYPE
{7

f7 O9BDEVICE TVYPE
{1

Beginning of the block “Interfaées for personal
computer and central €emputer system”

Identification humber of the relay within the station or
substation; Validfer both the interfaces (operating and
system intetface). The number can be chosen at liberty,
but mustibe tised only once within the plant system
Smallestipermissible number: 1
Largest,permissible number: 254

Number of the feeder within the station or substation;
valid for both the interfaces (operating and system
interface)

Smallest permissible number:
Largest permissible number:

1
254

Identification number of the station or substation, in
case more than one station or substation can be
connected to a central device
Smallest permissible number:
Largest permissible number:

1
254

Function type in accordance with with IEC 60870-5—
103 and VDEW/ZVEI; for 7UM512 no. 70.

This address is mainly for information, it should not be
changed.

Device type for identification of the device in Siemens
LSA 678 and DIGSI®. For 7UM512 V3 no. 15.

This address is only for information, it cannot be
changed.
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Addresses 7211 to 7216 are valid for the operating
(PC) interface on the front of the relay.

Note: For operator panel 7XR5, the PC—interface
format (address 7211) must be ASCI/, the PC Baud-
rate (address 7215) must be 7200 BAUD, the PC par-
ity (address 7216) must be NO 2 STOP.

The setting of the PC GAPS (address 7214 for the
operating interface) orthe SYS GAPS (address 7224
for the system interface) is relevant only when the
relay is intended to communicate via a modem. The
settings are 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 not s@
good. It must be noted that GAPS must be smaller
than the setting of “reaction time protection relay” in
the protection software DIGSI® V3. Recommended
value:

""reaction time protection relay’’
2

GAPS =

Higher values for "reaction time protection relay” re-
duce the transmission speed in'case,of transmission
errors. Ifthe relay interface is connected directly to a
personal computer, then GAPS may be sett0 0.0 s.

110 pcC
SI V3

INTERTF.

P

AUDRAQTE
D

D

(o)}

ARITY

Data format for the RC (operating) interface:

format for Siemensyprotection data processing program
DIGSI® Version V3

ASCII format

Maximum,time period of data gaps within telegrams
which may occur during data transmission via modem
onjthe ‘'operating (PC) interface
Smallest setting value:

Largest setting value:

0.0 s
5.0 s

The transmission Baud-rate for communication via the
PC (operating) interface at the front can be adapted to
the operator’'s communication interface, e.g. personal
computer, if necessary. The available possibilities can
be displayed by repeatedly depression of the “No” —key
N. Confirm the desired Baud-rate with the entry key E.

Parity and stop-bits for the PC (operating) interface:

format for Siemens protection data processing program
DIGSI® Version V3 with odd parity and 1 stop-bit

NO parity, 2 STOP-Dbits
NO parity, 1 STOP-bit, e.g. modem
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Addresses 7221 to 7235 are valid for the system (LSA) interface.

f7221ISY INTERTF .
flvpEw ExTENDED
DIGSI V

LSA
Ml722205s¢ MEASUR.
v o X NDED
M722a405s% GAPS
*O ]
f? sy BAUDR.
| 0 B D
19200 B D

1200 B D

2400 B D

4800 B D
M7 2260 s¥ PAMR ITY
flvoew /b1 IJv3/Lsa
NO 2 .sir

NO A ,s®

Data format for the system (LSA) interface:

data in accordance with VDEW, EXTENDED bysSiemens
specified data

format for Siemens protection data processing program
DIGSI® Version V3

format of the former Siemens LSAs€rsion

Format of measured valuesfforithe system (LSA) inter-
face:

data in accordance with IE€.60870—-5—103 and VDEW/
ZVEI, EXTENDED by Siemens,specified data

Maximum timeperiod, of data gaps within telegrams
which may ocCur during data transmission via modem
on the system (LSA) interface

Smallest setting value: 0.0s
Largest,setting value: 5.0s

The,transmission Baud-rate for communication via the
System interface can be adapted to the system inter-
faceye.g. LSA, if necessary. The available possibilities
can be displayed by repeatedly depression of the
“No”—key N. Confirm the desired Baud-rate with the
entry key E.

Parity and stop-bits for the system (LSA) interface:

format for VDEW-protocol (IEC 60870-5-103) or
Siemens protection data processing program DIGSI®
Version 3 and former LSA

NO parity, 2 STOP-bits
NO parity, 1 STOP—bit, e.g. modem

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

bi[~ o

ffh2 350 svys

PARAMET

Y E

S

Remote parameterizing via the system interface
NO - is not permitted
YES - is permitted
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5.3.5 Settings for fault recording — address block 74

The machine protection relay is equipped with a
fault data store (see Section 4.17.2). Distinction
must be made between the reference instant and
the storage criterion (address 7402). Normally, the
general fault detection signal of the protection is the
reference instant. The storage criterion can be the
general fault detection, too (STORAGE BY FD), orthe
trip command (STORAGE BY TRIP). Alternatively, the
trip command can be selected as reference instant
(START WITH TRIP), inthis case, the trip command is
the storage criterion, too.

The actual recording time starts with the pre-trigger
time T—PRE (address 7411) before the reference in-
stant and ends with the post-fault time T—POST (ad-
dress 7412) after the recording criterion has disap-
peared. The permissible recording time for each
record is set under address 7410. Altogether 5 s are
available for fault recording of instantaneous values,
60 s forrecording ofr.m.s. values (cf. address 7420).
In this time range up to 8 fault records can be stored.

Note: The set times are related on a system frequen-
cy of 50 Hz. They are to be matched, accordinglyyfor
different frequencies.

Note: Intheillustration below, the time values are dis-
played for storage of instantaneous values. When
r.m.s. values are stored, the times_appear as 12
times the illustrated values.

Data storage can also be initiated,viata binary input
or by operator action from the meémbrane keyboard
on the front of the relay or viathe'opérating interface.
The storage is triggered dynamigally, in these cases.
The length of the data storagefis determined by the
settings in addresses 743%and 7432, but max. T—
MAX, address 7410. Pre-trigger time and post-fault
time are additivego theset values. Ifthe storage time
for start via Bipary input is set to oo, then the storage
time ends after‘de-energization of the binary input
(staticallpmbutinot after T—MAX (address 7410).

417 4a000n

JffFavrT RECORDINGS

f7402IINITIATION

flsToraceE BY FP,
STORAGE BY ,TRIP
START WITHSTRY p

A7 4100 7- 8 2%

fllt .00 “s

Al7,49 0 T-PRE

{ ™ s

Beginning /of block “Fault recordings”

Data storage is initiated:

— fault detection is reference instant
fault detection is storage criterion

— fault detection is reference instant
trip command is storage criterion

— trip command is reference instant
trip command is storage criterion

Maximum time period of a fault record

Smallest setting value: 0.30s

Largest setting value: 5.00 s

The times are multiplied by 12 in case of storage of
r.m.s. values (cf. address 7420)

Pre-trigger time before the reference instant

Smallest setting value: 0.05s

Largest setting value: 4.00 s

The times are multiplied by 12 in case of storage of
r.m.s. values (cf. address 7420)
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Post-fault time after the storage criterion disappears
* 74120 T-POST Smallest setting value: 0.05s
{ 0.10 s Largest setting value: 1.00 s

The times are multiplied by 12 in case of stesage, of
r.m.s. values (cf. address 7420)

* 74200 FAULT VALUSE The stored fault values should be:
* INSTANTANEOUS INSTANTANEOUS values with 12 yélles per a.c. cycle
RMS VALUES RMS VALUES with one value penrcycle

Storage time when fault reeording is initiated via a
* 74310 T-BINARY TN binary input, pre-trigger and post-fault times are
fllo .50 s additive

Smallest setting value: 0.10s

Largest settinggvalue: 5.00 s

Or oo, i.€. as leng’asihe binary input is energized (but
not longerthan L =MAX)

The times,are multiplied by 12 in case of storage of
r.m.s., values'(cf. address 7420)

Storage time when fault recording is initiated via the

* 74320 T-KEYBOARD membrane keyboard, pre-trigger and post-fault times

fllo-50 s dre additive
Smiallest setting value: 0.10s
Largest setting value: 5.00 s

The times are multiplied by 12 in case of storage of
r.m.s. values (cf. address 7420)

Address 7490 is not relevant in casethatthe relay is connected to a control and storage processing system
which operates with the protocol acéerding to VDEW/ZVEI. But, if the relay is connected to a former LSA sys-
tem, the relay must be informed‘how long a transmitted fault record must be, so that the former LSA system
receives the correct number ofifault record values.

Only for communication with a former LSA system:
Length of afault record which is transmitted via the serial

* 7 4 9 0 l S Y S LENGTH System interface:
+ 6 6 04/ VpA LU E S F I X 660 values fix or
<=309020 VAL. VAR variable length with a maximum of 3000 values
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5.4 Configuration of the protective functions

5.4.1 Introduction

The device 7UM512 is capable of providing a series
of protection and supplementary functions. The
scope of the hard- and firmware is matched to these
functions. Furthermore, individual functions can be
set (configured) to be effective or non-effective. Ad-
ditionally, the relay can be adapted to the system fre-
quency.

The configuration parameters are input through the
integrated operation keyboard at the front of the de-
vice or by means of a personal computer, connected
to this front interface. The use of the integrated oper-
ating keyboard is described in detail in Section 6.2.
Alteration of the programmed parameters requires
the input of the codeword of code level 3 (see Sec-
tion 5.3.1). Without codeword, the setting can be
read out but not altered.

For the purpose of configuration, address block 78
is provided. One can access the beginning of the
configuration blocks either by direct dial

— press direct address key DA,
— type in address 780 0,
— press execute key E;

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

Within the bock 78 one can page forwardiwith ¢ “or
back with |. Each paging action leads,to‘a further
address for the input of a configurationfparameter. In
the following sections, each address‘is,shown in a
box and explained. In the upper lineyof the display,
behind the number and the baf, stands the asso-
ciated device function. Inthe secend line is the asso-

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

The configuration proceduretean be ended at any
time by the key combination F E; i.e. depressing the
function key F followed by, the entry key E. The dis-
play shows the questien “SAVE NEW SETTINGS ?”.
Confirm with thegYes”=key J/Y that the new set-
tings shall become valid now. If you press the
“‘No”—key N instead{ codeword operation will be
aborted, i.e.\allyalterations which have been
changedysineeithe last codeword entry are lost.
Thus,%efroneous alterations can be made ineffec-
tive.

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

When one exits the setting program, the altered pa-
rameters, which until then have been stored in vola-
tile memories, are then permanently secured in EE-
PROMSs and protected against power outage. The
processor system will reset and re-start. During re-
start the device is not operational.
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5.4.2 Programming the scope of functions — address block 78

The available protective and additional functions
can be programmed as existing or not existing. For
some functions it may also be possible to select be-
tween multiple alternatives.

Functions which are configured as NON EXIST will
not be processed in 7UM512: There will be no an-
nunciations and the associated setting parameters

(functions, limit values) will not be requestedd@uting
setting (Section 6.3). In contrast, switch-off ofja
function means that the function will be précessed,
that indication will appear (e.g. “... switched off") but
that the function will have no effect on the'fesult of
the protective process (e.g. no tripping command).

The following boxes show thegpossibilities.

478000 scorpE oF
JlrFuncTIOoNS

Beginning of the block “séepeteffunctions”

Undervoltage protection:

f7816l UNDERVOLT.
*EXIST

NON-EXIST

Overvoltage protection:

78170 OVERVOLT .
EXIST

i

NON-EXIST

Stator earth fault protection:

f7819l s BfF
*EXIST

PROT.

N O NG EFX IpS T

Frequency protection:

782 ol FREQUENCY
EXX I ST

g

NON-EXIST

Active,power supervision:

*7822. P-active
*EXIST

NON-EXIST

Reactive power supervision:

*7823. P-reactive
flexzsrt

NON-EXIST

Unbalanced load protection:

f7824IUNBAL. LOAD

*EXIST

NON-EXIST

Overcurrent time protection, |> —stage:

f7825l o/c 1I»>
*EXIST

NON-EXIST
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Overcurrent/undercurrent supervision:

f7826l CURRENT I
*EXIST

>

NON-EXIST

External trip facilities via binary input:

3ol EXT.
XIST

TRIP

N-EXIST

310 EXT.
XIST

TRIP

N-EXIST

320 ExXT.
XIST

TRIP

N-EXIST

330 EXT.
XIST

TRIP

N-EXIST

AN

Rotor earth fault protection:

f7835lROTOR E
*EXIST

/ F

NON-EXTIST

D.C. voltage time protection: %

Ml78360 DcC

vV O G E

L 4

NON-EX

flextse
s
3

Trip circuit i

Parameter change-over:

/ 0

f7885l PARAM. C
*NON-EXIST

EXIST

O

O

anged.

The rated system frequen
50 Hz, address 789 r&

Mi78990 F
*fN 50 H z

UENCY

£FN o6 0 Hz

Rated system frequency 50 Hz or 60 Hz

comply with the setting under address 7899. If the system frequency is not
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5.5 Marshalling of binary inputs, binary outputs and LED indicators

5.5.1 Introduction

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

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

The input of the codeword (code level 3) is required
for marshalling (refer Section 5.3.1). Without code-
word entry, parameters can be read out but not be
changed. During codeword operation, i.e. from
codeword entry until the termination of the marshal-
ling procedure, the solid bar in the display flashes.

When the 7UM51 programs are running the specific
logic functions will be allocated to the physical input
and output modules or LEDs in accordance with.the
selection.

Example: Overcurrent is registered in “phaseylLi.
This event is generated in 7UM51 as an_“Anhunci-
ation” (logical function) and should befavailable at
certain terminals of the unit as a N.O. contact,/Since
specific unit terminals are hard-wired toga specific
(physical) signal relay, e.g. to the,signalrelay 1, the
processor must be advised that the, logical signal
“I> L1” should be transmitted to,the signal relay 1.
Thus, when marshalling is“performed two state-
ments of the operator arefimpaortant: Which (logical)
annunciation generated'in the/ protection unit pro-
gram should triggeravhieh (physical) signal relay?
Up to 20 logical anaunciations can trigger one
(physical) signal relay.

A similar situation applies to binary inputs. In this
case external information (e.g. voltage transformer
m.c.b. tripped) is connected to the unit via a (physi-

cal) input module and should initiate a (logieal) func-
tion, namely blocking. The corresponding question
to the operator is then: Which signal from a (physi-
cal) input relay should initiate which reaction in the
device? One physical input signahkean initiate up to
10 logical functions.

The trip relays can als@ be assigned different func-
tions. Each trip relay can e controlled by each com-
mand function or combination of up to 20 command
functions.

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

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

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

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

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

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

A6 00 o

JlMarsHALLING

Beginning of marshalling blocks

C53000-G1176-C110

93



7UM512v3

Installation instructions

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

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

On this selection level the allocated function can be
changed by pressing the “No” —key N. By repeated
use of the key N all marshallable functions can be
paged through the display. Back-paging is possible
with the backspace key R. When the required func-
tion appears press the execute key E. After this, fur-
ther functions can be allocated to the same physical
input or output module (with further index numbers)
by using the key 1. Each selection must be con-
firmed by pressing the key E! If a selection place
shall not be assigned to a function, selection is made
with the function “not allocated”.

You can leave the selection level by pressing thé key.
combination F 1 (i.e. depressing the function'key F
followed by the arrow key t). The display shows
again the four digit address number 6f thejphysical
input/output module. Now you can pagewith key 1
to the next input/output module or withy] tothe pre-
vious to repeat selection procedureyas above.

The logical functions are also previded with function
numbers which are equally listed ifrthe tables. If the
function number is known, this can be input directly
on the selection level. Pagingsthrough the possible
functions is then superfluousyWith direct input of the
function number,4eading zeros need not be entered.
After input of the funetion number, use the enter

key E.Immediately the associated identification of
the function appears for checking purposes. This
can be altered either by entering a different function
number or by paging through the possible func-
tions, forwards with the “No”—key N or backwards
with the backspace key R. If the function has been
changed, another confirmation is necessary with
the enter key E.

In the following paragraphs, allocation possibilities
for binary inputs, binary outputsiandiED jindicators
are given. The arrows {}| or 1 | at thelefthand side of
the display box indicate paging from block to block,
within the block or on the selection level. The charac-
ter F before the arrow indicates that the function key
F must be pressed beforgpushing the arrow key 1.

The function numbers andvdesignations are listed
completely in AppendixiC.

The marshalling progedure can be ended at any
time by the key cembination F E, i.e. depressing the
functiofikewE fellowed by the entry key E. The dis-
play showsithe question “SAVE NEW SETTINGS?”.
Confisiwith.the “Yes”—key J/Y that the new alloca-
tionsishall ‘become valid now. If you press the
“‘Ne*—key N instead, codeword operation will be
aboried; i.e. all alterations which have been
chapged since the last codeword entry are lost.
Thus, erroneous alterations can be made ineffec-
tive.

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60 to 79) with keys
1t |, the display shows the question “END OF CO-
DEWORD OPERATION ?”. Press the “No”—key N to
continue marshalling. If you press the “Yes”—key J/
Y instead, another question appears: “SAVE NEW
SETTINGS ?”. Now you can confirm with J/Y or abort
with N, as above.

When one exits the marshalling program, the altered
parameters, which until then have been stored in
volatile memory, are then permanently secured in
EEPROMs and protected against power outage.
The processor system will reset and re-start. During
re-start the device is not operational.
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5.5.2 Marshalling of the binary inputs — address block 61

The unit contains 8 binary inputs which are desig-
nated INPUT 1 to INPUT 8. They can be marshalled
in address block 61. The address block is reached
by paging in blocks || or by direct addressing with
DA 6 1 0 0 E. The selection procedure is carried out
as described in Section 5.5.1.

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

NO — “normally open” mode: the input acts as a NO
contact, i.e. the control voltage at the input ter-
minals activates the function;

NC — “normally closed” mode: the input actsas aNC
contact, i.e. control voltage present at the ter-
minals turns off the function, control voltage ab-
sent activates the function.

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

Table 5.1 shows a complete list of all the binaryjinput
functions with their associated function aumber
FNo. Input functions naturally have no effeet, ifithe
corresponding protection function has been “pro-
grammed out (“de-configured”, refer Section 5¥4.2).

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

.0 means “normally open” mode, corresponds to
“NO” as above.

.1 means “normally closed” made, corresponds
to “NC” as above.

Ifthe extension with .Q.or .{1,is'omitted the display first
indicates the functionydesignation in “normally
open” mode NO. Byapressing the “No”—key N the
mode is changed tQNC. After direct input other func-
tions can be selected by paging through the func-
tions forwardsywith the “No”—key N or backwards
with the backspace key R. The changed function
then must besfe-confirmed by the entry key E.

Note: Onelogical function must not be marshalled to
morethan one binary input because an OR—logic of
the'signals can not be guaranteed!

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

Tll6 10 0B MARSHAG DN G
@BINARY I NP@OTS

The first binary inpulsis feached with the key 1:

F‘f6101l BIZNNARY
Wl v sud 4

Change over, to the selection level with F 1:

f001l INPUT 1
*>LED reset N O

Beginning of block “Marshalling binary inputs”

Allocations for binary input 1

Reset of stored LED indications, FNo 5;
“normally open” operation:
LEDs are reset when control voltage present

C53000-G1176-C110
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not

i

oo20 1 NnPUT
allocated

No further functions are initiated by binary input 1

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

key 1.
FNo Abbreviation Description
1| not allocated | Binary inputis not allocated to any input function
3| >Time Synchro [ Synchronize internal real time clock
4 | >start FltRec | Start fault recording from external command via binaryinput
5| >LED reset Reset stored LED indicators
7 | >ParamSelec.1l | Parameter set selection 1 (in conjunction with 8)
8 | >ParamSelec.2 | Parameter set selection 2 (in conjunction with 7)
11 | >Annunc. 1 User definable annunciation 1
12 | >Annunc. 2 User definable annunciation 2
13 | >Annunc. 3 User definable annunciation 3
14 | >Annunc. 4 User definable annunciation 4
15 | >Sys-Test System interface messages/valuessare marked with “Test operation”
16 | >Sys-MM-block | System interface messages and measuredwalues are blocked
1722 | >I> block Block overcurrent time protection stage 1>
1950 | >Useal-in blk | Block undervoltage seal-in of overctreent time protection
1951 [ >Useal-in ext | Undervoltage seal-in for overedrrenttime protection from external
4523 | >Ext 1 block Block external trip command?i
4526 | >Ext trip 1 External trip signal 17)
4543 | >Ext 2 block Block external trip command 2
4546 | >Ext trip 2 External trip signal 21
4563 | >Ext 3 block Block external tripfcommand’3
4566 | >Ext trip 3 External trip sigfal 31
4583 | >Ext 4 block Block externaltrip'éémmand 4
4586 | >Ext trip 4 External trip signah4 "
5004 [ >Phase rotat. | Phase rotatioh igyreversed to counter-clockwise
5086 | >SV tripped Stop valve tripped (for reverse power protection)
5143 | >I2 block Block load"unbalénced protection 15>
5146 | >RM th.repl. Reset thermaljreplica of unbalanced load protection
5173 | >U0> block Block ‘statorearth fault protection Ug>
5176 | >S/E/F Ie off | Swiich offistator earth fault protection current detection
5203 [ >Frg. block Blockfrequency protection
5206 | >f1 block Bloek frequency protection stage f1
5207 | >f2 block Blogk frequency protection stage 2
5263 | >I>< block Block overcurrent/undercurrent supervision
5266 | >I>< coupl £ 1] External signal 1, AND—-combined with pick-up of I>< supervision
5267 | >I>< coupl 2 |/External signal 2, AND—-combined with trip of I>< supervision
5293 | >U DC4block Block d.c. voltage protection
5383 | >R/EJ/F block Block rotor earth fault protection
5443 | >Pa Block Block active power protection
5445 | >Pr bloek Block reactive power protection (complete)
5446 | >Pr> block Block reactive power stage Pr>
5447 | >Pr>> block Block reactive power stage Pr>>
6506 |, >u< block Block undervoltage protection
6513 [ »0/v block Block overvoltage protection
6872 \[">Trip rel 1 Trip circuit supervision 1: input in parallel to trip relay
6873,[%>CBaux 1 Trip circuit supervision 1: input in parallel to CB auxiliary contact
6892 | >Trip rel 2 Trip circuit supervision 2: input in parallel to trip relay
6893, | >CBaux 2 Trip circuit supervision 2: input in parallel to CB auxiliary contact
1) recommended contact mode: NO operation
Table 5.1 Marshalling possibilities for binary inputs
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Q
o
&

L 4

v,
N
N

Addr | 1st display line 2nd display line FNo Remarks O_
6100 | MARSHALLING | BINARY INPUTS Heading of the address block g
6101 | BINARY INPUT 1 Acknowledge and reset of stored LE dis-
INPUT 1 >LED reset NO 5 | play indications, LED —test
L 4
6102 | BINARY INPUT 2
INPUT 2 >I>< block NO| 5263 | Block overcurrent/under supervision
6103 | BINARY INPUT 3
INPUT 3 >u< block NO| 6506
6104 | BINARY INPUT 4 protection lo>
INPUT 4 >I2 block NO| 5143
6105 | BINARY INPUT 5
INPUT 5 >Ext trip 1  NO| 4526
6106 | BINARY INPUT 6 gnal 1, AND—combined with pick-up
INPUT 6 >I>< coupl. 1 NO| 5266
6107 | BINARY INPUT 7 rnal signal 2, AND —combined with trip of
INPUT 7 >I>< coupl. 2 NO < supervision
6108 | BINARY INPUT 8 ; .
INPUT 8 >Frq. block N Block frequency protection
Table 5.2 Preset binary inputs
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5.5.3 Marshalling of the signal output relays — address block 62

The unit contains 13 signal outputs (alarm relays).
One signal relay is permanently assigned and an-
nunciates the readiness for operation of the unit. The
other signal relays are designated SIGNAL RELAY 1
to SIGNAL RELAY 12 and can be marshalled in ad-
dress block 62. The block is reached by paging in
blocks with | || or by directly addressing DA 620 0
E. The selection procedure is carried out as de-
scribed in Section 5.5.1. Multiple annunciations are
possible, i.e. one logical annunciation function can
be given to several physical signal relays (see also
Section 5.5.1).

Table 5.3 gives a listing of all annunciation functions
with the associated function numbers FNo. Annun-
ciation functions are naturally not effective when the
corresponding protection function has been pro-

grammed out (“de-configured” — refer to Section

5.4.2).

Note as to Table 5.3: Annunciations which areiindi-
cated by a leading “>" sign, represent the direct
confirmation of the binary inputs and are available as
long as the corresponding binary input is energized.

Further information about annunciations)see Sec-
tion 6.4.

The assignment of the output'signal felays as deliv-
ered from factory is shown'inthesgeneral diagrams
in Appendix A. The following boxes show an exam-
ple for marshalling sigmakrelay3. Table 5.4 shows all
signal relays as preset fromvthe factory.

Tl6 20 0B MARSHALLING
Jlstenar RELAYS

Beginningeef the block “Marshalling of the output
signalyelays’

The desired signal relay (e.g. the third) is reached withithe'key 1:

Ff6203l SIGNAL
*RELAY 3

Change over to the selection level with F %y

ocoo1B RELAY &

s/ E/F Trip

i

fooleELAY 3
*not al l%fcated

Allocations for signal relay 3

Signal relay 3 has been preset for:
1st: Stator earth fault trip, FNo 5193;

no further functions are preset for signal relay 3

Leave thesselection level with key combination F 1. You can go then to the next signal output relay with the

arrow key.

62030 sI1GeNAL
RELAY 3

A —

Allocations for signal relay 3
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FNo Abbreviation Description
1| not allocated No annunciation allocated
3| >Time Synchro Synchronize internal real time clock
4 | >Start FltRec Start fault recording from external command via binary input
5| >Reset LED Reset LED indicators
7 | >ParamSelec.1 Parameter set selection 1 (in connection with 8)
8 | >ParamSelec.2 Parameter set selection 2 (in connection with 7)
11 | >Annunc. 1 User definable annunciation 1
12 | >Annunc. 2 User definable annunciation 2
13 | >Annunc. 3 User definable annunciation 3
14 | >Annunc. 4 User definable annunciation 4
15| >Sys-Test System interface messages/values are markedywithy'Test operation”
16 | >Sys-MM-block System interface messages and measured valuesyare blocked
51 | Dev.operative Protection relay operative
52 | Prot. operat. any protection function operative
60 | Reset LED Stored LED are reset
95 | Param.running Parameters are being set
96 | Param. Set A Parameter Set A is activated
97 | Param. Set B Parameter Set B is activated
98 | Param. Set C Parameter Set C is activated
99 | Param. Set D Parameter Set D is activated
141 | Failure 24V Failure 24 V internal dc supply
143 | Failure 15V Failure 15 V internal d€ Supply.
144 [ Failure 5V Failure 5 V internal de supply
145 [ Failure 0V Failure 0 V A/D converter
161 | I supervision Measured value supervision currents, general
162 | Failure X1 Failure supervision >l(measured currents)
163 | Failure Isymm Failure supervision/symmetry |
171 | Fail.PhaseSeq Failure supervision phase sequence
502 | Dev. Drop-off Generaldrop;off of device
1722 | >I> block Block overcdrrent time protection stage I>
1811 | I> Fault L1 Overcurrent fault detection stage 1> phase L1
1812 | I> Fault L2 Overcuirenpfault detection stage |> phase L2
1813 | I> Fault L3 Overcufrent fault detection stage 1> phase L3
1815 | I> Trip Qvercurrent fault detection I> phase trip
1950 | >Useal-in blk Blockgundervoltage seal-in of overcurrent time protection
1951 | >Useal-in ext Undervoltage seal-in for overcurrent time protection from external
1965 | I> off Qvercurrent time protection stage |1> is switched off
1966 | I> blocked Overcurrent time protection stage I1> is blocked
1967 | I> active Overcurrent time protection stage |> is active
1970 | U< seal in Undervoltage seal-in for overcurrent time protection operated
4523 | >Ext 1 blogk Block external trip command 1
4526 | >Ext trdppl External trip signal 1
4531 | Ext, 1 off External trip signal 1 is switched off
4532 | Ext Iybleeked External trip signal 1 is blocked
4533 | Ext 4 aetive External trip signal 1 is active
4536 [€Extf'1 Gen.Flt External trip signal 1: general fault detection signal
4537 | ExXt, 14Gen.Trp External trip signal 1: general trip command issued
4543 | >Ext¥2 block Block external trip command 2
4546 | >Ext trip 2 External trip signal 2
4551 | Ext 2 off External trip signal 2 is switched off
4552 | Ext 2 blocked External trip signal 2 is blocked
4558 | Ext 2 active External trip signal 2 is active
4556'| Ext 2 Gen.Flt External trip signal 2: general fault detection signal
4557 | Ext 2 Gen.Trp External trip signal 2: general trip command issued
4563 | >Ext 3 block Block external trip command 3
4566 | >Ext trip 3 External trip signal 3
Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description

4571 | Ext 3 off External trip signal 3 is switched off

4572 | Ext 3 blocked | External trip signal 3 is blocked

4573 | Ext 3 active External trip signal 3 is active

4576 | Ext 3 Gen.Flt | External trip signal 3: general fault detection signal

4577 | Ext 3 Gen.Trp | External trip signal 3: general trip command issued

4583 | >Ext 4 block Block external trip command 4

4586 | >Ext trip 4 External trip signal 4

4591 | Ext 4 off External trip signal 4 is switched off

4592 | Ext 4 blocked | External trip signal 4 is blocked

4593 | Ext 4 active External trip signal 4 is active

4596 | Ext 4 Gen.Flt | External trip signal 4: general fault detection signal

4597 | Ext 4 Gen.Trp | External trip signal 4: general trip command issued

5002 | Operat. Cond. Operating condition 1: suitable measured values are present

5004 | >Phase rotat. Phase rotation is reversed to counter-clockwise

5005 | Clockwise Clockwise phase rotation

5006 | Counter-clock | Counter-clockwise phase rotation

5086 | >SV tripped Stop valve tripped (for reverse power protection)

5143 | >I2 block Block load unbalanced protection o>

5146 | >RM th.repl. Reset thermal replica of unbalanced load proteetion

5151 | 12 off Unbalanced load protection is switched off

5152 | I2 blocked Unbalanced load protection is blocked

5153 | I2 active Unbalanced load protection is,active

5156 | I2> Warn Unbalanced load protection: currehtwarning stage

5157 | I2 th. Warn Unbalanced load protection®thermal warning stage

5158 | RM th. repl. Unbalanced load protectiongmemory of thermal replica reset

5159 | I2>> Fault Unbalanced load protectionigfault detection of high current stage

5160 | I2>> Trip Unbalanced load protegtién: trip by high current stage

5161 | 12 Trip Unbalanced load protection:itrip by thermal stage

5173 | >U0> block Block stator earthffault protection Ug>

5176 | >S/E/F Ie off | Earth current détection for stator E/F off

5181 | UO> off Stator earth fault protection Ug> is switched off

5182 | U0O> blocked Stator earth faultyprotection Uy > is blocked

5183 | UO> active Stator earth fatlt, protection Ug> is active

5186 | UO> Fault Stator earth fadlt protection: fault detection Ug>

5188 | Ie> Fault Stator earth fauli’protection: fault detection lp>

5189 | Uearth L1 Stator earth fault Ug> in phase L1

5190 | Uearth L2 Statofiearthsfault Ug> in phase L2

5191 | Uearth L3 Stator earth fault Ug> in phase L3

5192 | S/E/F st.Trip | “iip by,start-up earth fault protection

5193 | S/E/F trip Tripgby, stator earth fault protection

5203 | >Frqg. block Black frequency protection

5206 | >f1 block Block frequency protection stage f1

5207 | >£2 block Block frequency protection stage 2

5211 | FRQ off Frequency protection is switched off

5212 | FRQ blGcked Frequency protection is blocked

5213 | FRQ Aactiwe Frequency protection is active

5214 | FRQ Usgblock Frequency protection is blocked due to unsuitable voltage

5216 | £1> Fault Frequency protection: fault detection of f1 > —stage

5217 | fl< Fault Frequency protection: fault detection of f1 < —stage

5218 | £2> Fault Frequency protection: fault detection of f2> —stage

5219 |, f2< Fault Frequency protection: fault detection of f2< —stage

5224 |“€1> Trip Trip by overfrequency protection stage f1>

5225(|Wfl< Trip Trip by underfrequency protection stage f1 <

5226, INf2> Trip Trip by overfrequency protection stage f2>

5227 | £2< Trip Trip by underfrequency protection stage f2<

5263, | >I>< block Block overcurrent/undercurrent supervision

5266 | >I>< coupl. 1 External signal 1, AND —combined with pick-up of I> < supervision
Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
5267 | >I>< coupl. 2 External signal 2, AND —combined with trip of I> < supervision
5271 I>< off Overcurrent/undercurrent supervision is switched off
5272 | I>< blocked Overcurrent/undercurrent supervision is blocked
5273 | I>< active Overcurrent/undercurrent supervision is active
5276 | I >< Fault Overcurrent/undercurrent fault detection 1> <
5277 | I >< Trip Trip by overcurrent/undercurrent |> <
5293 | >U DC block Block DC voltage time protection
5301 | U DC off DC voltage time protection is switched off
5302 | U DC blocked DC voltage time protection is blocked
5303 | U DC active DC voltage time protection is active
5306 | U DC Fault DC voltage time protection: fault detection Udc>"or Ude&
5307 | U DC Trip Trip by DC voltage time protection Udc> or Udex
5383 | >R/E/F block Block rotor earth fault protection
5391 | R/E/F off Rotor eath fault protection is switched off
5392 | R/E/F blocked | Rotor eath fault protection is blocked
5393 | R/E/F active Rotor eath fault protection is active
5394 | R/E/F U< blk Rotor eath fault protection is blocked py‘undervoltage (Uge<)
5396 | Failure R/E/F | Failure in measuring circuit of rotor éarth fault protection
5397 | R/E/F Warn Rotor eath fault protection warningsstage
5398 | R/E/F Fault Rotor eath fault protection
5399 | R/E/F Trip Trip by rotor eath fault protectien
5443 | >Pa block Block active power supervision
5445 | >Pr block Block reactive power protectiony(complete)
5446 | >Pr> block Block reactive power stagesPr>
5447 | >Pr>> block Block reactive power stage Pr> >
5451 | Pa> off Active power supervision is'switched off
5452 | Pa> blocked Active power supervision, is blocked
5453 | Pa> active Active power supervision is active
5454 | Pr> off Reactive power superyision is switched off
5455 | Pr> blocked Reactive power supervision is blocked
5456 | Pr> active Reactive pewer supervision is active
5457 | Pa> Fault Active powerfault detection P>
5458 | Pr> Fault Reactive power stage Pr> fault detection
5459 | Pa> Trip Trip by active power protection
5460 | Pr> Trip Trip_by reagctive power stage Pa>
5461 | Pr>> Fault Regactive power stage Pr>> fault detection
5462 | Pr>> Trip Trip. by reactive power stage Pa>>
5463 | Pa+SV Trip Trip by active power protection with tripped stop valve
6506 | >u< block Bloek undervoltage protection U<
6513 | >o/v block Block overvoltage protection U>
6530 | U< off Wndervoltage protection is switched off
6531 | U< blocked Undervoltage protection is blocked
6532 | U< active Undervoltage protection is active
6533 | U< fault Undervoltage protection fault detection U<
6539 | U< “®xip Undervoltage protection trip U<
6565 | of/v off Overvoltage protection is switched off
6566 |fo/vfblk Overvoltage protection is blocked
6567 |‘@fv agtive Overvoltage protection is active
6568 | U>Wfault Overvoltage protection fault detection U>
6570 | U> trip Overvoltage protection U> trip U>
6571 | U>> Fault Overvoltage protection fault detection U>>
6573 | U>> Trip Overvoltage protection U>> trip U>>
6872 | >Trip rel 1 Trip circuit supervision 1: input in parallel to trip relay
68%3) | >CBaux 1 Trip circuit supervision 1: input in parallel to CB auxiliary contact
6879 | Failure Tripl Failure detected in trip circuit 1
6892 | >Trip rel 2 Trip circuit supervision 2: input in parallel to trip relay
6893 | >CBaux 2 Trip circuit supervision 2: input in parallel to CB auxiliary contact
6899 | Failure Trip2 Failure detected in trip circuit 2
Table 5.3 Marshalling possibilities for signal relays and LEDs
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Addr | 1st display line 2nd display line FNo Remarks
6200 | MARSHALLING [ SIGNAL RELAYS Heading of the address block
6201 | SIGNAL RELAY 1 Trip by overcurrent time protection:
RELAY 1 I> Trip 1815 | I> phases
6202 | SIGNAL RELAY 2 Trip by overcurrent/undercurrentsupervision
RELAY 2 I>< Trip 5277 | 1><
6203 | SIGNAL RELAY 3 ) .
RELAY 3 S/E/F Trip 5193 | Trip by stator earth fault protectien
6204 | SIGNAL RELAY 4 ) )
RELAY 4 R/E/F Trip 5399 | Trip by rotor earth fatlprotection
6205 | SIGNAL RELAY 5 Warning stage Rex, of rotor earth fault protec-
RELAY 5 R/E/F Warn 5397 | tion
6206 | SIGNAL RELAY 6
RELAY 6 U< trip 6539 | Tripgby underveltage protection
6207 | SIGNAL RELAY 7
RELAY 7 Ext 1 Gen.Trp 4537
RELAY 7 Ext 2 Gen.Trp 4557 | TripWy externally coupled trip signals via
RELAY 7 Ext 3 Gen.Trp 4577 bi . t
RELAY 7 Ext 4 Gen.Trp 4597 ifary inputs
6208 | SIGNAL RELAY 8 . . .
.c. vol ime pr ion
RELAY 8 U DC Trip 5307 Trip by d.c. voltage time protectio
6209 | SIGNAL RELAY 9
RELAY 9 I2 O Trip 5161 | Trip by unbalanced load protection
RELAY 9 I2>> Trip 5160
6210 | SIGNAL RELAY 10
RELAY 10 12 thy Waxn 5157 | Warning stages of unbalanced load protection
RELAY 10 12> Warn 5156
6211 | SIGNAL RELAY 11
RELAY 11 flg Irip 5225 | Trip by frequency protection
RELAY 11 £2> /Trip 5226
6212 | SIGNAK RELAY 12 Failure in measuring circuit of rotor earth fault
RELAY ‘12 Failure R/E/F 5396 protection
6213 | sTeNAL RELAY 13% Device operative®); the NC contact can be
RELAY 13 Dev.operative 51 | used for “Device faulty” annunciation

*permanently assigned
Table 5.4\, “Preset annunciations for signal relays
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5.5.4 Marshalling of the LED indicators — address block 63

The unit contains 16 LEDs for optical indications, 14
of which can be marshalled. They are designated
LED 1 to LED 14 and can be marshalled in address
block 63. The block is reached by paging in blocks
with {} | or by directly addressing with DA 6 2 0 0 E.
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 giv-
en to several LEDs (see also Section 5.5.1).

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

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

With direct input of the function number it is nétAec-

essary to input the leading zeros. To indicate wheth-

er the stored or unstored mode shall be effectivetthe

function number can be extended by,a decimal

point followed by 0 or 1, whereby

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

.1 stored indication (memorized) corresponds to
“‘m” as above.

If the extension with .0 or .Wis ©mitted the display
shows first the functioh designation in unstored
mode with “nm”. Press the/"No” —key N to change to
stored mode “m”. After direCt input other functions
can be selected bypaging through the functions for-
wards with the “No™=key N or backwards with the
backspace key R.The changed function then must
be re-confirmediby the enter-key E.

The assignment of the LEDs as preset by the factory
is showmin the front of the unit (Figure 6.1). The fol-
lewing boxes show, as an example, the assignment
foRLED=14. Table 5.5 shows all LED indicators as
they are preset from the factory.

Tl 3o0oMMARSHALLING
JltEp INDICATORS

Beginning of the block “Marshalling of the LED
indicators”

The desired marshallable LED is reached with,the key 1:

f6314lLED 14

'

Change over to the selection lgvel With F 1:

Mool tED 1%
*Failure 5V, nm
foozlL

*Failu \ n m
foo3lL

*Failu e 2 \ nm
foo4lLE 4
*Failu ov n m
fooleED 14

*not allocated

Allocations for LED 14

LED 14 has been preset for:
1st: Failure of internal 5 Vdc power supply,
FNo 144

LED 14 has been preset for:
2nd: Failure of internal 15 Vdc power supply,
FNo 143

LED 14 has been preset for:
3rd: Failure of internal 24 Vdc power supply,
FNo 141

LED 14 has been preset for:
4th: Failure of internal 0 Vdc power supply,
FNo 145

no further allocation for LED 14
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After input of all annunciation functions for LED 14, change-back to the marshalling level is carried out with
F 1:

6 314 LED 14 . . .
1 ! Allocations for LED 14, Meaning: “Failure in one of

the internal d.c. supply circuits”.

Addr | 1st display line 2nd display line FNo Remarks
6300 | MARSHALLING | LEDs Heading of the address block
6301 | LED 1 Trip by overcurrent time protegtion:
LED 1 I> Trip m 1815 I> phases
6302 | LED 2 _ Trip by overcurrent/undercufrent supervi-
LED 2 I>< Trip m 5277 sion 1> <
6303 | LED 3 _ _
LED 3 S/E/F Trip m | 5193 | Trip by stator eartitfault protection
6304 | LED 4 . .
LED 4 R/E/F Trip m | 5399 | Trip by rotorg€arth fatlt protection
6305 | LED 5 . .
LED 5 R/E/F Warn n | 5397 Warning stage of rotor earth fault protection
6306 | LED 6
LED 6 U> Trip m | 6570 ; ;
LED 6 U>> Trip n | 6571 Teip byyveltage protection
LED 6 U< Trip m | 6539
6307 | LED 7
LED 7 Pa> Trip m [£5459 f i
LED 7 Pr> Trip n 45480 Trip by power supervision
6308 | LED 8 _ _ _
LED 8 U DC Trip mmyl 5307 | Trip by d.c. voltage time protection
6309 | LED 9
LED 9 I> Fault LY nm| 1811 | Fault detections of overcurrent time protec-
LED 9 I> Faul® L2 nm| 1812 | tion
LED 9 I> Faulty L8 nm| 1813
6310 | LED 10 Fault detection of stator earth fault protec-
LED 10 U0> Fault nm| 5186

tion

6311 | LED 11

LED 11 gog, WEip m | 5160 | Trip by unbalanced load protection
LED 11 I120® Trip m | 5161

6312 | LED 12 .
LED 12 ™ th. Warn om| 5157 V_Varnlng stages of unbalanced load protec-
LED 12 12> Warn nm| 5156 | tON

6313 | LED 13
LED 13 Ext 1 Gen.Trp m 4537 ) o )
LED 13 Ext 2 Gen.Trp m | 4557 | Trip by externally coupled trip signals via
KED 13 Ext 3 Gen.Trp m | 4577 | binary inputs
LED 13 Ext 4 Gen.Trp m 4597

6314w, LED 14
LED 14 Failure 5V nm 144
LED 14 Failure 15V nm 143 ; ; ; i
LED 14 Failure 24V nm 141 Eﬁ:{gre in one of the internal d.c. supply cir
LED 14 Failure 0V nm 145

Table 5.5 Preset LED indicators
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5.5.5 Marshalling of the command (trip) relays — address block 64

The unit contains 5 trip relays which are designated
TRIP RELAY 1to TRIP RELAY 5. The trip relays can
be marshalled in the address block 64. The block is
reached by paging in blocks with { || or by directly
addressing with DA, input of the address number
6 4 0 0 and pressing the enter key E. The selection
procedure is carried out as described in Section
5.5.1. Multiple commands are possible, i.e. one log-
ical command function can be given to several trip
relays (see also Section 5.5.1).

Table 5.6 shows the list of all the command functions
with their associated function number FNa@. Input
functions naturally have no effect if the correspend-
ing protection function has been programmed out
(“de-configured”, refer Section 5.4.2).

The following boxes show an example for marshal-
ling of trip relays 1. Table 5.7 shews all trip relays as
preset from the factory. Figure 5¢9,at the end of this
section, illustrates the preset assignment as a trip-
ping matrix.

Tll6 a0 0B MARSHALLING
Jlrr1?P RELAYS

The desired trip relay is reached with the key 1:

64010 TRIP
RELAY 1

i

Change over to the selection level with|F 1:

—
o
o

1l TrRIP
s t Trip 1

-
o

—
o
w
]
Lz
o)
g
o
=
[
-

f004ITRIP REL . 1
Wl 120

Trip

ocoosB TRIP REL. 1
f 1< Trip

e —

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

Allogations for trip relay 1

Trip relay 1 has been preset for:

1st: Trip by test trip function for trip relay 1, FNo
1175; this function is fix allocated and cannot be
changed!

Trip relay 1 has been preset for:
2nd: Trip by undervoltage protection U<, FNo
6539

Trip relay 1 has been preset for:
3rd: Trip by unbalanced load protection, high cur-
rent definitive stage Io>>, FNo 5160

Trip relay 1 has been preset for:
4th: Trip by unbalanced load protection, thermal
trip stage, FNo 5161

Trip relay 1 has been preset for:
5th: Trip by frequency protection, stage f1<, FNo
5225
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f ocoo6l TRIP REL. 1 Trip relay 1 has been preset for:

+ S/E/F Trip 6th: Trip by stator earth fault protection, FNo 5193
* co7BTRIP REL. 1 Trip relay 1 has been preset for:

+ not allocated 7th: no function allocated

Leave the selection level with key combination F 1. You can go thento the next trip relay with the arféw key 1 or
go back with |.

FNo Abbreviation Logical command function
1 | not allocated no command function allocated

11 | >Annunc. 1 User definable annunciation 1

12 | >Annunc. 2 User definable annunciation 2

13 | >Annunc. 3 User definable annunciation 3

14 | >Annunc. 4 User definable annunciation 4
1815 | I> Trip Trip by overcurrent time protectien S=phases
4537 | Ext 1 Gen.Trp Trip by external trip signal 1Via binary input
4557 | Ext 2 Gen.Trp Trip by external trip signal 2fvia Bipary input
4577 | Ext 3 Gen.Trp Trip by external trip signal 3%ia binary input
4597 | Ext 4 Gen.Trp Trip by external trip sigmal &via“binary input
5160 | I2>> Trip Trip by load unbalanced protection stage 12> >
5161 | 12 O Trip Trip by load unbalanced protection thermal stage
5192 | S/E/F st.Trip Trip by start-up“earth fault protection
5193 | S/E/F Trip Trip by stator earth*fault protection
5224 | f1> Trip Trip by frequencyprotection, stage f1>
5225 | fl< Trip Trip by frequencypprotection, stage f1 <
5226 | £2> Trip Trip by freguency protection, stage f2>
5227 | f2< Trip Trip by frequéncy protection, stage f2<
5277 | I>< Trip Trip hy overeurrent/undercurrent supervision 1> <
5307 | U DC Trip Tripfby éic. voltage time protection Udc> or Udc<
5399 | R/E/F/Trip Jrip by rotor eath fault protection
5459 | Pa> Trip Trip,by active power protection
5460 | Pr> Trip Trip by reactive power stage Pa>
5462 | Pr>> Trip Trip by reactive power stage Pa>>
5463 | Pa+SV Trip Trip by active power protection with tripped stop valve
6539 | U< trip Trip by undervoltage protection U<
6570 | U> trip Trip by overvoltage protection U>
6573 | U>> Tfip Trip by overvoltage protection U> >

Table 5.6  Marshalling possibilities for command functions
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Addr | 1st display line 2nd display line FNo Remarks
6400 | MARSHALLING | TRIP RELAYS Heading of the address block O
6401 | TRIP RELAY 1
TRIP REL. 1| Test Trip 1 1 1175
TRIP REL. 1| U< trip 6539
TRIP REL. 1| I2>> Trip 5160 | e.g. trip for network circuit breaker
TRIP REL. 1| I2 © Trip 5161 s
TRIP REL. 1| fl1 < Trip 5225
TRIP REL. 1| S/E/F Trip 5193
6402 | TRIP RELAY 2
TRIP REL. 2| Test Trip 2 1) 1176
TRIP REL. 2| S/E/F Trip 5193
TRIP REL. 2| I> Trip 1815
TRIP REL. 2| R/E/F Trip 5399 | o g. trip for circuit breaker
TRIP REL. 2| Pa> Trip 5459
TRIP REL. 2| U> Trip 6570
TRIP REL. 2| U>> Trip 6573
TRIP REL. 2| £2> Trip 5226 @
TRIP REL. 2| Ext 1 Gen.Trp
TRIP REL. 2| Pr> Trip
6403 | TRIP RELAY 3
TRIP REL. 3| Test Trip 3 1
TRIP REL. 3| S/E/F Trip
TRIP REL. 3| I> Trip
TRIP REL. 3 | R/E/F Trip e.g. trip for stop valve
TRIP REL. 3| Pa> Trip
TRIP REL. 3| U> Trip
TRIP REL. 3| U>> Trip 6573
TRIP REL. 3| f2> Trip 5226
TRIP REL. 3| Ext 1 Gen 4537
TRIP REL. 3| Pr> Trip 5460
6404 | TRIP RELAY
TRIP REL. 4 | TeSt, Tri 1) 1178
TRIP REL. 4| S/ fNip 5193
TRIP REL. 4 ip 1815
TRIP REL. 4 rrip 5399 | ¢ g. trip for de-excitation
TRIP REL. rip 5459
TRIP REL. U>lTrip 6570
TRIP RE Trip 6573
TRIP, RE f2 > Trip 5226
TR Ext 1 Gen.Trp 4537
TRIP RE 4 | Pr> Trip 5460
6405 | T RELAY 5
TRIP REL. 5| Test Trip 5 1 1179
TRIP REL. 5| S/E/F Trip 5193 | e.g. trip for station auxiliary supply change-
TRIP REL. 5| I> Trip 1815 | over
TRIP REL. 5| £f2 > Trip 5226
TRIP REL. 5| Ext 1 Gen.Trp 4537

1) Trip test for each trip relay is fix allocated and cannot be altered

Table 5.7

Preset command functions for trip relays
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I> Trip FNo. 1815

Ext 1 Gen.Trp

FNo.

Ext 2 Gen.Trp F Q
Ext 3 Gen.Trp 77
Ext 4 Gen.Trp . 4597
12> > Trip 5160
12 O Trip 5161
S/E/F st.Trip 5192
S/E/F Trip . 5193
> Trip - 5224
f1< Trip ’r\l'é - 5225
fo > Tri? \Q( . 5226

fa % FNo.5227
Tri FNo. 5277
p

& FNo. 5307
\ /F Trip —— FNo. 5399
Pa> Trip ——— FNo. 5459
Pr> Trip ———  FNo. 5460
S U< trip ® FNo. 6539
U> trip ——— FNo. 6570
U>> Trip —— FNo. 6573

-
N
w
D
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re5.9 Tripping matrix — pre-settings
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6  Operating instructions

6.1 Safety precautions The keyboard comprises 28 keys withgaumbers,
Yes/No and control buttons. The significanceof the
A Warning

keys is explained in detail in the following:
All safety precautions which apply for work
in electrical installations are to be observed
during tests and commissioning.

A Caution!

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

Numerical keys for the input(of alimerals:

0 [to| 9 [ Digits 0t0)Q foPnumerical input

- Change of sign (input of negative

numbers)

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec.

tion systems can be carried out via the integrated Yes/No keys for text parameters:

membrane keyboard and display panel located'en

the front plate. All the necessary operating{parame- Y Yes key: operator affirms the dis-

ters can be entered and all the informatien can, be played question

read out from here. Operation is, additionallyyossi-

ble via the interface socket by means of a personal

computer or similar. No key: operator denies the dis-

N played question or rejects a sug-

gestion and requests for alternative

6.2.1 Membrane keyboard and dis-
play panel
Keys for paging through the display:
The membrane keyboard‘anddisplay panel is exter-
nally arranged similar to'agpocket calculator. Figure
6.1 illustrates thexfront.view. *

Paging forwards: the next address

is displayed
A two-line each16 character, liquid crystal display Paging backwards: the previous
presents theimformation. Each character comprises { address is displayed

a 5 x 8 dot matrixf Numbers, letters and a series of
special symbols can be displayed.

Block paging forwards: the begin-
Durifig dialog, the upper line gives a four figure num- f ning of the next address block is dis-
bemfollewed by a bar. This number presents the set- played
tingyaddress. The first two digits indicate the ad- Block paging backwards: the begin-
dress’block, then follows the two-digit sequence @ ning of previous address block is
number. In models with parameter change-over fa- displayed

cility, the identifier of the parameter set is shown be-
fore the setting address.
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Confirmation key:

Enter or confirmation key: each nu-
E merical input or change viathe Yes/
No keys must be confirmed by the
enter key; only then does the de-
vice accept the change. The enter
key can also be used to acknowl-
edge and clear a fault prompt in
this display; a new input and re-
peated use of the enter key is then
necessary.

Control and special keys:

Codeword: prevents unauthorized
Ccw access to setting programs (not
necessary for call-up of annunci-
ations or messages)

R Backspace erasure of incorrect en-
tries

F Function key; explained when
used

DA Direct addressing: if the address

number is known, this key allows
direct call-up of the address

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

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

6.2.2 Operation with a personal com-
puter

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

Alldata can beread infrom, or copied onta) magnet-
ic data carrier (floppy disc) (e.g. forsettings and con-
figuration). Additionally, all thesdata“ean be docu-
mented on a connected printer s also possible, by
connecting a plotter, to pfint ouifthe fault history
traces.

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

6.2.3 Operational preconditions

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

— setting of functional parameters (thresholds,
functions),

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

— configuration parameters for operating 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.
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6.2.4 Representation of the relay (front view)

Unit faulty indication

Readiness indication

LED 1 to 14 (red),
can be marshalled;
presetting below

| Operator panel

25pole socket
for connecting
a personal computer

Additional module
C73207-A298-A12-5

(red) (green)
4 )
SIEMENS
Two line displa /
(LCD) with 1p6 Y Betrieb/Service O O 7
characters each Stérung/Blocked Q) O s
. 1 9
Maschinenschutz o o
Generator Protection 2 O O 16
> > —
ON/OFF switch 1z B> UzUp> Ip>1 Re< Us s O i
for integrated (-
power supply J O O W2
k \.
|:| 8 5 O Q) 18
(XN (RN (FR (R
. s O O 1
\ @ E
Additional keys, G (& (S (&) ||
can be accessed N (A /
when cover is closed (6)
= &/ — |
(R
(3)
2/
‘zv
R
/5
O/
(5 0]
83
SIEMENS g3
In = 1AS0..60Hz A 83
Ux= 1000125V 83
Un#60,110125V - 83
o
2 v, [Vn1] 83
Diagr; C73207-A298-X2—*-12 &
7uMs121-4cBo1-oBBo/ga | — NI
2
%
a /
N / _J
Base module
Factory presetting LEDs:
1 I>Trip 6 U> Trip 11 12>> or 12 OTrip
2 I><Trip 7 Pa> or Pr>Trip 12 12> Warn
3 S/E/F Trip 8 UDC Trip 13 Ext Gen. Trip
4 R/E/F Trip 9 I> Fault 14 Device fault
5 R/E/F Warn 10 UO> Fault (hardware fault)
Figure 6.1 Front view of operating key board and display panel
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6.3 Setting the functional parameters

6.3.1 Introduction

6.3.1.1 Parameterizing procedure

For setting the functional parameters it is necessary
to enter the codeword of code level 2 (see Section
5.83.1). 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

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

— Addresses which require numerical input

The display shows the four-digit address,,i.e:
block and sequence number (e.g. 1201 for bloek
12, sequence number 1). Behind the bar appears
the meaning of the required parameter, in the sgc-
ond display line, the value of the parameterw\When
the relay is delivered a value has bgen [preset In
the following sections, this value is shownmlfthis
value is to be retained, no other jfput isyneces-
sary. One can page forwards orbackwards within
the block or to the next (or previous) block. If the
value needs to be altered, it can be@verwritten us-
ing the numerical keys and, ifirequired, the deci-
mal point and/or changefsign (&/-) or, where ap-
propriate, infinity sighyco{The permissible setting
range is given in the follewing text, next to the as-
sociated box. Entergd values beyond this range
will be rejected."The setting steps correspond to
the last decimal place@s shown in the setting box.
Inputs with more decimal places than permitted
will be truncated down to the permissible number.
The value must be confirmed with the entry key
E! Thedisplay then confirms the accepted value.
The,changed parameters are only saved after ter-
minationtof parameterizing (refer below).

— Addresses which require text input

The display shows the four-digit address, i.e.
block and sequence number (e.g. 1205 for block
12, sequence number 5). Behind the bar appears
the meaning of the required parameter,dn the sec-
ond display line, the applicable“text. When the
relay is delivered, a text has peenpreset. In the fol-
lowing sections, this textis shown. If it is to be re-
tained, no other input is necessary. One can page
forwards or backwardswithin the block or to the
next (or previous) block. Ifthe text needs to be al-
tered, press the “Ne” key N. The next alternative
text, also printediin thexdisplay boxes illustrated in
the following Segtions, then appears. If the alter-
native textis,notydesired, the N key is pressed
again, etc.\Iheyalternative which is chosen, is
confirmeduwith the entry key E. The changed
parameters are only saved after termination of pa-
rameterizing (refer below).

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

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

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

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

6.3.1.2 Selectable parameter sets

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

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

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

— Fist compléte the, parameterizing procedure for
set A as describedin Section 6.3.1.1.

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

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

® Key combination F 1:
access to parameterset A

® Key combination F 2:
access to parameter set B

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

® Key combination F 4:
access to parameter set D

Input of the codewerd is @gain necessary for the set-
ting of a new sglected"parameter set. Without input
of the codewaerd, theysettings can only be read but
not modifiedl

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

Its,additionally possible to select the original set-
tings, 1.e. the settings preset on delivery, for a modi-
fied and stored parameter set. This is done by copy-
ing the “ORIG.SET” to the desired parameter set.

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

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

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

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

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

ﬁ 85000 PARAMETER

Beginning of the block “Parameter change-over”; pro-
!} CHANGE-OVER

cessing of parameter sets

C53000-G1176-C110 113



7UM512 V3

Operating instructions

Co

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

Table 6.1 Copying parameter sets

Following copying, only such parameters need be
changed which are to be different from the source
parameter set.

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

6.3.1.3 Setting of date and time

The date and time can be set iffhe the real time clock
is available. Setting is carried outiin block 81 which is
reached by direct addressingy, DA"8 100 E or by
paging with f} and ||. Input of)the codeword is re-
quired to change the data.

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

The dateandiime are entered with dots as separator
signsksinceithe keyboard does not have a colon or
slashg{fomAmerican date).

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

e

81000 seTTING
EAL TIME C .0 &K
25 946

810 20DATE
81030 TIME
g0 40 DI FF TIME

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

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

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours, minutes, seconds, each
with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.
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6.3.2 Initial displays — address blocks 0 and 10

When the relay is switched on, firstly the address 0 and the type identification of the relay appears. All Siemens
relays have an MLFB (machine readable type number). When the device is operative and displays asquieseent
message, any desired address can be reached e.g. by pressing the direct address key DA followed by the
address number.

ﬁ TEETEE v 3 « * B The relay introduces itself by giving itséype num-

: ber and the version of firmware with which it is
@ 7 UMB 1 2 % % % % % % % % % % equipped. The second_, display”line shows the
complete ordering designation.

After address 1000, the functional parameters begin. If switch-over of parameter sefs issused, the identifier of
the parameter set is indicated as a leading character. Further address possibilities'are listed under “Annunci-
ations” and “Tests”.

ﬁ a10000 Commencement,of functional parameter blocks
4} PARAMETERS (examplefillustrated for parameter set A)

6.3.3 Machine and power system data_=,address blocks 11 and 12

The relay requests basic data of the power syStemiandiefthe protected machine. They are not absolutely nec-
essary for the actual protection functions, heweyer, they are used for the determination of operational data.

T 1100@MacHINE /% Beginning of the block “Machine and power
IlpowersysTEM DAMRA system data”

For example, the calculated approximate pole angle can only be correctly indicated if rated output, rated cur-
rent, rated voltage and the tegiprogal value of the quadrature reactance have been correctly parameterized.

* 110 30 B WeB'R Rated apparent power of machine
Hl 20 .00 Mv/a Setting range: 0.1 MVA to 2000.0 MVA

* 11048 cos PHI Rated power factor cos ¢

+ 0.850 Setting range: 0.000 to 1.000

* 11050 1n Rated current of machine

+ 1 09 9 k A Setting range: 0.050 kA to 50.000 kA
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M 11060 un
tlro.50 xv

f 11080 STAR-POINT
*HIGH—RESISTANCE

LOW-RESISTANCE

Rated voltage of machine
(phase-to-phase)
Setting range: 0.30 kV to 100.00 kV

Type of star-point earthing of machine

"I} 12000 INSTRUMENT
@TRANSFORMER DATA

Beginning of block
“Instrument transformer data”

The instrument transformer data are entered in
block 12. Of particular importance here is the correct
polarity, which is determined by the input of the star-
point side of the current transformers (address
1205). The descriptions TOWARDS MACHINE and
TOWARDS STARPOINT presuppose that the current
transformers are located between the machine and
the machine starpoint (see Figure 6.2). Furthermorg,
generator operation is assumed. If the curent
transformers are arranged differently or if the pros
tected machine is a synchronous motor, thep’the
entry must be changed accordingly.

The secondary rated voltage of the yoltage trans-
formers (address 1204) and the referénee Voltage
(U|_1_|_2 or U|_2_|_3 or U|_3_|_1, address 1208) is nec-
essary for power protection andstatoryearth fault
protection.

With respect to the use as reyversespower protection
in particular, angle error corrgction for the current
and voltage transformers,is‘ofimportance (address-
es 1206 and 1207), as here'ayery small active power
must be calculatéd from a,considerable apparent
power in case of small power factor.

The sum 0 of the angle errors of current and voltage
transformers is used for the correction angle. The
angle is composed of a constant component as the
voltage ttansfermer voltage and thus its angle can
be assumed t0 be constant, and a current depen-
dent cemponent.

The dependence of the current is approximated by a
straight curve as illustrated in Figure 6.3 which
shows the angle error as a function of the current

magnitddes, This correction curve is defined by the
intersection, of the d—axis Wy and the slope W;j.
When the angle error curve is known, the values WO
andq{W1 must be entered in addresses 1206 and
1207 with reversed sign. The total angle error can
also be,determined during commissioning and en-
teredrefer to Section 6.7.7.2).

|—1

a) CT STARPNT = TOWARDS MACHINE

= ©

mlil

b) CT STARPNT = TOWRDS STARPOINT

Figure 6.2  Generator/motor c.t. orientation —
address 1205
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5

05 ; Iy Characteristics of the IinO
N PR Q)
o

Slope: Wy =

|1.-|2

d—axis intersection: \% 01 — Wyl

Figure 6.3  Example for angle error § as a function of the current I/INQQ

M 1201B1INx cT PRIM Prim current of current transformers

ge: 0.050 kA to 50.000 kA

ry rated voltage of voltage transformers (phase-
hase)
etting range: 0.30 kV to 50.00 kV

Secondary rated voltage of voltage transformers
(phase-to-phase)
Setting range: 100 Vio 125V

Polarity of current transformers:

Starpoint formed on machine terminal side

Starpoint formed on machine starpoint side.

Correction angle Wy for the instrument transformers
Setting range: —-2.50° el to +7.50° el

The presetting corresponds to the angle deviation of the
internal transducers

* i Current dependent correction W4 for the instrument
207 8CT ANG. Wl transformers
.70 deg Setting range —-2.50° el to +0.00° el
s The presetting corresponds to the angle deviation of the
internal transducers. Exact test of the angle error is pos-
sible during commissioning with the machine (refer to

s Section 6.7.7.2).
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Inaddress 1208, the relay is informed about the con-
nection mode of the voltage. This is important for
correct determination of the powers.

The displacement voltage ration is set in address
1210. Since the ratio of the voltage transformers is
normally

UNprim Unsek Unsec
V'3 V'3

the factor Uph/Uen (secondary values, address
1210) shall be set as 3/\/3 = /3 ~ 1.73 when the
delta windings are connected. If the ratio is different,
e.g. when the displacement voltage is formed By in-
termediate transformers, the factor has to be“ses
lected accordingly.

* 1 2 1 Connected reference voltage for power galculation and
C8M REF.VOLT. phase determination of the earth faultyprotéction
fllvc 1o U1 -Uo
UL2L3 Uz - Us
UL3L1 Us - U+
* 3 Matching factor for regidualvoltage:
12108 Uph/Uen rated secondary dieltage/of v.t. phase winding
.73 rated secondary valtage of open delta winding

normally 1.73

Setting ranges;

-9.99 10 9.99

6.3.4 Settings for undervoltage protect

1600BUNDER -
VOLTAGE

f 16010 UNDER VI .
tlloFr

0N

BLOCEK 4JTRIZP REL

ion — address block 16

Beginning of the block
“Undervoltage protection”

Switch OFF of the voltage protection

Switch ON of the voltage protection

Undervoltage protection operates but TRIP
RELay is BLOCKed

The frequency-dependent undervoltage protection
mainly protects campsumers (induction machines)
from the censequences of voltage or frequency
drops inisland\networks. Also in interconnected net-
worksait can be used as a load shedding criterion.
The freguency influence can be varied by selecting
between, seven different frequency factors
FREQ.FACTOR = 0to 6 (refer to Figure 3.1 in Techni-
cal data under Section 3.2). Frequency factor 0 sig-
nifies no frequency influence; frequency factor 6 sig-

nifies the strongest frequency influence. The formu-
la for frequency dependency is

AU = c - AR
with Af — deviation from rated frequency in Hz
¢ — frequency factor address 1605

AU - difference between pick-up value and
setting value address 1602 in V sec-
ondary
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Depending on the type of the machine and the net-
work, different points need to be considered when
setting the parameters:

In asynchronous machines, the pull-out torque is
normally 2to 2.5 times the rated torque. It decreases
with the square of the voltage. This means that the
machine will stall at 60 % to 70 % rated voltage. How-
ever, asynchronous motors can run up again after
recovery of a sufficiently high voltage, albeit with in-
creased starting current.

The setting for the voltage limit value should, there-
fore, lie slightly (approx. 5 %) above the ratio

\/ rated torque ' U
pull-out torque N

Since the above considerations assume rated fre-
quency, power values can be inserted in place of
torques.

In synchronous machines, the torque decreases lin-
early with the voltage. However, synchronous ma-
chines are more sensitive with regard to voltage de-
creases since they — contrary to asynchronous ma-
chines — fall out-of-step if the pull-out torque has
been reached. Therefore the safety margin should
be slightly higher. Also in this case, the voltage
should not drop below 60 % to 70 % of ratedi/oltage.
For the setting of the voltage limit valug, aWalue
equal to 10 % above the ratio

rated torque
pull-out torque

is recommended.
Power values can be inserted instead ofitorgues.

Frequency decreases — as well as voltage drops —
occur when the power requirements of the consum-
ers exceed the active power sypplied by the genera-
tors. For the selection of the chafacteristic, the volta-
ge/frequency characteristichof e network is the
main consideration. Ingstable“interconnected net-
works frequency factor0 (hojfrequency influence) is
chosen, whereas in sSmallerisland networks a higher
frequency factor isyrecommended. The voltage/fre-
quency relationgof thescharacteristics can be taken
from Fig 3.1 i the Technical data (Section 3.2).

For_induction motors, the voltage/frequency beha-
viourinet only ofthe motor itself but also the influence
on the'driven side must be considered. For example,
a high_frequency influence would be set for feed
pumps since the head is reduced with the cube of
the frequency.

The delay time should be sufficiently long to avoid
protection trips during permissible short-term volt-
age drops. All setting times are additional delay
times which do not include the operating time (mea-
surement time, reset time) of the protection function
itself.

Pick-up value of U< stage of undervoltage protection
Setting range: 20.0Vto 100.0 V

—
o)}
o

20 U

A

6 Trip delay of undervoltage protection U<
+ Setting range: 0.00 s t0 32.00 s
- 50 and oo (no trip)

1640 4@ T RESET Reset delay after trip signal has been initiated

Setting range: 0.00 s t0 32.00 s

i
o
[}
0n

Frequency factor of the voltage/frequency charac-
teristic according to characteristics shown in Fig-

* . ) ) ure 3.1, section 3.2
AU = ¢ - Af2
0 — independent of frequency
1to6 - increasing frequency dependence with

increasing frequency factor
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6.3.5 Settings for overvoltage protection — address block 17

=>
—

7000 OVER -
L TAGE

Beginning of the block
“Overvoltage protection”

M| 17010 ovErRvVOLT., Switch OFF of the voltage protection
{ OFF
O N Switch ON of the voltage protection
Overvoltage protection operates,but IRIP RELay
BLOCK TRIP REL is BLOCKed

The setting of the overvoltage protection depends
on the speed with which the voltage regulator can
regulate voltage changes. The protection must not
interfere in the operation of a correctly operating
voltage regulator. The two-stage characteristic,
therefore, must always lie above the voltage/time
characteristic of the regulator.

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 2 s.

Ifthe generator shedsfull load, the voltage initially in-
creases depending on the transient voltage and is
then reducedibacek to the rated value by the voltage
regulatorThe U>> stage as a short-time stage is
usually set'such that the transients after full-load re-
jectiof’de,natiinitiate tripping. A common setting is,
e.9.4980 % Uy with a delay of 0.1 s.

All setting times are additional delay times, which do
notinclude the normal operating times (measuring

time, reset time) of the protection function itself.

f 17020 u>
{11 \
f o308 u>>

04T AU >

osBT-U>>

RESET

Pick-up value of U> stage of overvoltage protection
Setting range: 30Vito140V

Pick-up value of U>> stage of overvoltage protection
Setting range: 30Vto140V

Trip delay of overvoltage protection

U> (long-time stage)

Setting range: 0.00 s to 32.00 s
and oo (no trip with overvoltage U>)

Trip delay of overvoltage protection

U>> (short-time stage)

Setting range: 0.00 s to 32.00 s
and oo (no trip with overvoltage U>>)

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s
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6.3.6 Settings for stator earth fault protection — address block 19

T 190 0nm

{; EARTH

Beginning of the block
> “Earth fault protection Up>"

FAULT U o

! 19010 SsEF PROT. Switch OFF of earth fault protection™o>

{ OFF
O N Switch ON of earth fault prote@tion Ug>
BLOCK TRIP REL Earth fault protection opetates byt TRIP RELay is

BLOCKed

The correct entry of the rated secondary voltage (ad-
dress 1204) and the (address 1208) are essential for
the correct operation of the stator earth fault protec-
tion.

The criterion for the inception of an earth fault in the
stator circuit is the occurrence of a neutral displace-
ment voltage. Exceeding the setting value Uearth
(address 1902) therefore represents the pick-up for
this protection.

The setting must be chosen such that the protection
does not pick-up during operational asymmeifies.
This is particularly important for machines inlbus-bar
connection since all voltage asymmetriesief. thewet-
work affect the voltage system of the machiner The
pick-up value should be at least twicethe value ofthe
operational asymmetry. A value of 5% to 90 % of the
full displacement value is normal

For machines in block conneection, the pick-up value
has to be chosen such that displacements during
network earth faults which are transferred via the
coupling capacitances ofythe/block transformer to
the stator circuit, do motlead to pick-up. The damp-
ing effect of theyload, résistor must also be consid-
ered in this case. Hintsfor dimensioning the load re-
sistor are cantaiped imithe pamphlet “Planning Ma-
chine Protection Systems”, Order No. E50400—
U0089-U412=A1£7600. The setting value is twice
the displacement value which is coupled in at full
network displacement. Final determination of the
setting value‘occurs during commissioning with pri-
maryalues according to section 6.7.5.

The'setting under address 1903 determines wheth-
er or not the earth fault current should be considered
for the earth fault detection. For block connection
EARTH CURR. = OFF is set. For machines in bus-
bar connection EARTH CURR. = ON must be set be-
cause a differentiation between network earth fault

and machipe,earth fault can only be made via the
earth_current.

The statoriearth fault trip is delayed by the time set
dnder,address 1907. When setting the delay time,
the“everload capability of the loading equipment
must be considered. All set times are additional
delay"times and do not include operating times
(measurement times, reset times) of the protection
function itself.

Addresses 1904 to 1906 are only of importance for
machines in bus-bar connection, when EARTH
CURR. = ON has been set. The following consider-
ations are not applicable for machines in block con-
nection.

If it is possible to differentiate between a network
earth fault and a machine earth fault from the magni-
tude of the earth fault current alone, then the
DIR.DETERM. (directional determination) can be
switched to OFF (address 1905). The setting of the
characteristic angle (address 1906) for the determi-
nation of the direction is then also without conse-
quence. If apart from the magnitude of the earth fault
current, its direction in relation to the displacement
voltage should also be considered for the proper
recognition of a machine earth fault, then address
1905 is set to DIR.DETERM. = ON.

The directional angle DIR.ANGLE (address 1906) in-
dicates the phase displacement between the neutral
displacement voltage and the perpendicular to the
directional characteristic (Figure 6.4), i.e. it is equal
to the inclination of the directional characteristic to
the reactive axis.

If, in an isolated networks, the capacitances to earth
of the network are mainly decisive for the earth fault
protection, the angle is set to approximately 90°, ina
compensated network to approx. 0°.
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T I ohmic

Generator
direction

Uen

f = angle DIR.ANGLE

Figure 6.4

\ \ \B [ \
Ie capacitive NEHvork Ie inductive
direction
Directional characteristic of the stator earth fadltyprotection

Since the residual earth current in a compensated Loading resistor 10 Q
network is very small, an earthing transformer Wwith 10 A continuous
an ohmic loading resistor is normally provided to in- 50 Afor20 s
crease the residual wattmetric current in the evéntiof
an earth fault. This arrangement also makes the pro- Voltage divider 500 V/100 V
tection independent of network conditiong! Tnstrue-
tions for the dimensioning of the earthtcurrent trans- Toroidal c.t. 60 A/1 A
former and the loading resistor are containedin the

Protected zone 90 %

pamphlet “Planning Machine Pratection Systems”,
Order No. E50400—-U0089—U412=~A1—-7600.

Since the magnitude of earth {fault current in this
case is determined mainly bysthe f6ading resistor, a
small angle is set for DIR.ANGLEJe.g. 15°. If the net-
work capacitances inanisolatednetwork are also to
be considered, thefra largerangle can be set which
corresponds to the sdperimposition of the capaci-
tance network currengonto the loading current.

The pick-up value learth> (address 1904) is set
such that for an earth fault in the protected zone, the
earth current,safely exceeds the setting.

Examples
i 10 kV 500 V
Earthifg transformer —= /
V3 3
27 kVA

With full neutral displacement voltage, the load re-
sistor supplies:
500 V
10 Q

=50A

Referred to the 10 kV side, this results in:
500/3
10000/+/3

The secondary current of the toroidal transform-
er supplies to the input of the unit:
IE prim 433 A

IE son = = = 72mA
Esec™ soA/1A 60

g prim = 50 A - 3 = 433A

For a protected zone of 90 %, the protection should
already operate at 1/10 of the full displacement volt-
age, whereby only 1/10 of the earth fault current is
generated:
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72 mA

Setting learth > =
10

Il

N
N
3
>

In this example learth > is set to 7 mA. For the dis-
placement voltage setting, 1/10 of the full displace-
ment voltage is used (because of the 90 % protected
zone). Considering a voltage divider of 500 V/100 V,
this results in:

Setting Uearth > =10V

The time delay must lie below the 50 A capability
time of the loading resistor, i.e. below 20 s. The overs
load capability of the earthing transformer mst also
be considered if it lies below that of the loadingyesis-
tor.

The earth faulted phase can be indicated if the pro-
tection is informed which voltage has been con-
nected to the relay for voltage protection (address
1208). If no voltage is presentffaulted phase detec-
tion is not possible.

19020 vuearth> Pick-up value of earth (displacement) voltage

Setting range: 5.0 Vto 120.0 V

i

M 1903BEARTH CURR Switchingdhe earth current detection
fllorF OFF gufor machines in block unit connection
ON ON forfmachines in direct bus-bar connection

Pickéup value for (residual) earth current
Setting range: 2 mA to 100 mA

Inclusion of directional determination for earth fault

detection

O N ON - with directional determination

OFF - only amplitude detection according to
address 1904

5 DIR.DETERM

i
-
o
o

ANGLE Reference angle for directional determination

Setting range: 0° to 360 °

e
1SN
(6}
o

_ Time delay for trip
i 1907 T-85/E/F Setting range: 0.00 s to 32.00 s
.30

and oo (no trip with stator earth fault protection)

sl T-RESET

e
=
o
o

Reset delay after trip signal has ben initiated
Setting range: 0.00 s to 32.00 s
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6.3.7 Settings for frequency protection — address block 20

=>
N

000BOVER/UNDER
EQUENCY

Beginning of the block
“Overfrequency and underfrequency protection”

<=
m
o)

Ml 2101Be> / £« Switch OFF of the frequency protectien
+ OFTF
O N Switch ON of the frequency protection
BLOCK TRTIEP REL Frequency protection operates butFRIP RELay is
Blocked

Two frequency stages are available. Each stage can
be set as overfrequency stage or underfrequency
stage. This is determined by the rated frequency as
configured under address 7899 (refer to Section
5.4.2) and the set limit value. When the limit value is
set smaller than the rated frequency, the stage oper-
ates as underfrequency stage; when the limit value
is set higher than the rated frequency, the stage op-
erates as overfrequency stage. When the limit val-
ue is set equal to the rated frequency, the con-
cerned stage is ineffective.

As a matter of principle, the setting values forsfre-
quency and delay times depend on the values
supplied by the power station operator. If thessetiing
for the pick-up value of the underfrequency protec-
tionis e.g. 47.5Hz (at 50 Hz rated frequency)then it
can be assumed that unloading of the generator by
a network frequency relay has already oecurred, so
that a quick increase in frequency.cambe expected.
Therefore, the delay time setting shotild be as short
as permissible.

In power stations, the“underfrequency protection
usually has the task®f maintaining the power station

auxiliary supply by promptly disconnecting it from
the network:\I'he, turbine regulator then regulates
the generator set to rated speed so that the power
station auxiliary'supply can be maintained with rated
frequeney.

In_general, turbine—generator sets can be continu-
Quslyteperated at down to 95 % of rated frequency
provided that the apparent power is reduced by the
same amount. For the inductive consumers, howev-
er, the reduction in frequency does not only result in
increased current intake but also endangers the op-
erational stability. Therefore, only a short-time fre-
quency reduction down to 48 Hz (at fy = 50 Hz) or
58 Hz (fy = 60 Hz) is usually permitted.

Overfrequency can occur, for example, during load
shedding or faulty operation of the speed regulator
(e.g. in island operation). Thus the overfrequency
stage can be used e.g. as overspeed protection.

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

Pick-up value of the frequency stage f4
2 00 2 f STAGE 1
1 . Setting range: 40.0 Hz t0 65.0 Hz
49 .5 Hz The preset value results in an underfrequency stage

Trip time delay of the frequency stage f;
Setting range: 0.00 s to0 32.00 s
and oo (no trip with frequency stage f4)

ML 0030 T-£1

*l.OOs
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Pick-up value of the frequency stage fo
00 4 f S TAGE 2
1 . Setting range: 40.0 Hz to 65.0 Hz
50.5 Hz The preset value results in an overfrequency stage
* 20050 T -f2 Trip time delay of the frequency stage fo
+ Setting range: 0.00 s to 32.00 s
1.00 S and oo (no trip with frequency stage fo)

60l T-RESET

0
tlo .50 s

Reset delay after trip signal hasybemsinitiated
Setting range: 0.00"s)t0 32.00 s

Minimum operating_voltage, below which frequency
measurement f> <'is'blocked
Setting range: 40V to 100V

ol BLoCK U1K

6.3.8 Settings for active power protection'= address block 22

2 2 ACTIVE L i i
g ool ac v Beginning of the block “Active power protection

POWER P a>

A 22010 PaPROT? Switch OFF of active power protection
{ OFF
0N Switch ON of active power protection
active power protection operates but TRIP RELay
BLOCK TRIP REL is BLOCKed

Setting of the active power supervision is very much
dependent on the application. Address 2203 deter-
mines whether the active power supervision oper-
ates“on increased power delivery (forward active
pewer %P) or on increased power demand (reverse
power —P).

General setting recommendations cannot be made.
As a matter of principle, the setting values for power
and delay times depend on the values supplied by
the power station operator.

Under address 2202, the direction of the active pow-
er which is to be determined must be set: Either for-
ward power or reverse power.

In case of reverse power protection, the turbine—
generator set must be disconnected from the net-
work after occurrence of reverse power since opera-
tion of the turbine without a certain minimum steam
throughput (cooling effect) is impermissible. In case
of a gas turbine, the motoring load may become too
large for the network. In the event of reverse power a
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suitable time delay must be provided in order to
bridge a possible transient reverse power intake fol-
lowing synchronizing or during power oscillations
after network faults (e.g. three-pole short-circuit).

Usually the time delay is set to approximately t =
10 s.

In the event of faults that lead to a trip of the stop
valve, disconnection by the reverse power protec-
tion is performed after a short time delay following
confirmation that the stop valve has successfully op-
erated. This confirmation is normally via an oil pres-
sure switch or a limit switch on the stop valve which
is connected to the associated binary input of the
device. It must be a condition for tripping, that the re-
verse power is caused solely by the failure of energy
to the turbine. A time delay is required to bridge out
the active power oscillations caused by a rapid clo-
sure of the valves, i.e. to wait until a steady-state ac-
tive power value has been reached. Atime delay of 2
to 3 s is sufficient in this case; approximately 0.5 s
are recommended for gas turbines.

The pick-up values must be set as a percentage of
the secondary rated power Snsec = /3 - Unsec -

INsec-

The machine output must therefore be referred to
secondary values:

Psec IDmach

_ ) UNmach INmach
SNsec - SNmach UN ri IN ri
p p

whereby

Psec — secondary active power according to
setting value

SnNsec —segondary rated apparent power =
\/3 ' UNsec ' INsec

Pmach  —active power of machingmaccording to
setting value

SNmach —rated apparent power ofyrachine

Unmach —rated voltage of machine

INmach  —rated current ofémachine

Unpri —primary ratedyvoltage of voltage trans-
formers

INpri —primary fated current of current trans-

formers

Power calculation‘ind7UM512 is derived from the
connected phase+to-phase voltage and (e.g. U 1_2
and oneyphase\current (e.g. I 3). The relay is in-
formeddabout the connected voltage in address
1208¢(seeySection 6.3.3).

All'setting times are additional delay times, which do
notfincltide the normal operating times (measuring
timeyreset time) of the protection function itself.

f 2020 DIR Pa>
{Pa FORW (+Pa)
P a BACK (- P ap)
A o030 pa>
vl %
f 2040 TP a >
1IE
f 23050 t-sv-cLOS.

Selection of the active power sign:
forward active power (positive, +P)

reverse active power (negative, —P)

Supervision of increase in active power Pa>
Setting range: 1.0 % t0 120.0 %
of secondary rated apparent power

Trip delay on increase of active power Pa>
Setting range: 0.00 s to 32.00 s
and co (no trip)

Trip delay for reverse power with stop valve tripped
Setting range: 0.00 s to 32.00 s
and co (no trip with short time stage)
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f 22050 T-RESET
{5.00 s

Drop-off time after trip signal has been issued
Setting range: 0.00 s to 32.00 s

6.3.9 Settings for reactive power supervision — address block 23

‘ﬁ 23000 REACTIVE
{'; POWER Pr>

—
N

3010 Ppr >

BLOCK TRIP RETL

Beginning of the block
“Reactive power protection™

Switch OFE of reactive power protection

Switeh ON,of reactive power protection

reagtive power protection operates but TRIP
REL ayyis BLOCKed

Setting of the reactive power supervision,is very
much dependent on the application. Addressi2203
determines whether the reactive power'supenvision
operates on increased inductive power (#Q) or on
increased capacitive power (—Q).

General setting recommendations cannot be made.
As a matter of principle, the,setting values for power
and delay times depend on the values supplied by
the power station operator.

With excessive capagitive power demand (—Q), i.e.
when a synchf@nous’ machine is under-excited,
there is risk that thesmachine falls out-of-step. In this
applicationghe reactive power pick-up value should
be selected'such that it lies below the limits of static
stability of the machine (see Figure 6.5).

The pick-up value must be set as a percentage of the
secandary rated apparent power Sngee =
V3 - Unsec - Insec- The machine output must there-
fore\be‘referred to secondary values:

C')sec _ C\)mach ) UNmach ) INmach
SNsec SNmach UNpri INpri

whereby

Qsec — secondary reactive power according to
setting value Pr

Snsec — secondary rated apparent power =
\/3 ' UNsec ' INsec

Qmach — reactive power of machine according to

setting value
SNmach — rated apparent power of machine
Unmach — rated voltage of machine

INmach — rated current of machine

Unpri  — primary rated voltage of voltage trans-
formers

INori = primary rated current of current trans-
formers

Power calculation in 7UM512 is derived from the
connected phase-to-phase voltage and (e.g. U 12
and one phase current (e.g. I 3). The relay is in-
formed about the connected voltage in address
1208 (see Section 6.3.3).

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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* 23020 DIR. P > Selection of the reactive power sign:
+ Pr BACK. (-Pr) capacitive power (negative, —Q = —Pr)
Pr FORW. (+Pr) inductive power (positive, +Q = +Pr) OO

Pick-up value of reactive power in percent of sec-

* 3 sher> ondary rated apparent power. L4

+ 40.0 % Setting range: 1.0 % t0 120.0 9

f 23040 T -P 1 > Trip delay for reactive power @

+ 10 00 s Setting range: 0.00st .

- and oo (no trip with reactive er protection)

Pick-up value of reactiv in percent of sec-

* 3050pr>> ondary rated apparent p

+ 80 .0 % Setting range: % to 120.0 %

f 3060l T-Pr> Trip delay forwgactive power

+ 1 Setting r : 0.00 s to 32.00 s
and oo with reactive power protection)

f 23070 T-RESET -off time after trip command has been issued

il 2 < \'ng range: 0.00 s t0 32.00 s

L 4 \< ’
at capacitive reac- — + Pa

tive MW
\ ]
|

stability limit ——
of nerator

L 4
— Pr/MVA + Pr/MVA
(capacitive) (inductive)
— Pa
Y Mw

re 6.5  Conductance diagram of a turbo—generator
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6.3.10 Settings for unbalanced load protection — address block 24

T 220o0n

@UNBALANCED LOAD

24010 unBAL.LOAD
OFF

i

ON

BLOCK TRIP RETL

Beginning of the block “Unbalanced load pro;
tection”

Switch OFF of unbalanced loadprotection

Switch ON of unbalanéed load protection

unbalanced load protection operates but TRIP
RELay is BLOCKed

The maximum continuously permissible negative
sequence current is decisive for the thermal replica.
From experience, this current amounts to approxi-
mately 6 % to 8 % of rated machine current for ma-
chines up to 100 MVA and with turbo rotors and at
least 12 % of the rated machine current for machines
with salient-pole rotors. For larger machines@andiin
cases of doubt, the data supplied by the manufac-
turer should prevail.

The values must be converted to thegseeondary

quantities when setting the 7UM512. Theffollowing
applies:

I2maxmach INmach

Setting value 12> = .
INmach INpri

whereby: lomaxmach — Maximum continuously per-
missible thermal negative
Sequence current
INmfeh &= rated machine current
[Njpri —“primary rated c.t. current

This value I2>isisét under address 2402. It also rep-
resents the pick-up value of a current-dependent
alarm stage, the definite delay time of which T—12>
is set under address 2403.

Example:

Machine: In = 1099 A
Izmax - 65 %

Current transformer: 1200 A/1 A

1099 A
1200 A

The unbalanced load protection simulates the tem-
perature rise according to the thermal differential
equation, the solution of which is an e—function in
steady state operation. The time constant t is deci-
sive for the time to reach the limit temperature and
thus for the trip time.

12> =6.5% - = 6%

If the time constant is stated by the manufacturer,
then that value is set (address 2404). The thermal
capability time can also be expressed by the con-
stant C = (ly/IN)? - t or by the thermal unbalanced
load characteristic.

The constant C is proportional to the permissible
loss energy. Strictly speaking it only applies if a con-
stant loss energy is supplied without heat dissipat-
ing. This corresponds to a linear temperature char-
acteristic as present in the initial stage of the e—func-
tion, i.e. during a large unbalanced load. Under this
provision, the gradient triangle according Figure 6.6
results in the following equation

2 2
(_IQ/ITN) = kT or (I2/ln)? -t = K2 - T

whereby: o/l any unbalanced load,

T the thermal time constant,

k the permissible unbalanced load
of the machine,

t the time at which k is reached.
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K2 [—

Figure 6.6  |,2—t characteristic

If (I/In)2 - tis replaced by the constant C, then it fol-
lows that
C
e

Since the constant C applies for the machine, the
permissible unbalanced load referred to rated ma-
chine current must be inserted for k and not the val4
ue referred to the secondary side.

Example:
C =3.17s

=6.5% = 0.065

If the thermal unbalanged I0ad characteristic is pro-
vided, the protection*%characteristic must be
matched to coincide with it asifar as possible. Also in
this case a lineaf“e—function characteristic can be
assumed on the basi§yoffa large unbalanced load;
most simply lo/ly = 1. The negative sequence cur-
rent/time coordinates for e.g. lo/ly = 1 are read from
the characteristic (Figure 6.7) and the time constant
T is calculated according to the following formula:

wherebyts is the permissible duration at lo/ly = 1
and k is the permissible continuous unbalanced
load.

100% | — —
Parameter T

time

Figure 6.7  Thermal unbalanced load character-
istic
Example:
From,the'unbalanced load characteristic:
9] =8.17 s at
lo/INg,. = 1

Continuous permissible unbalanced load
I5/ln = 6.5 % = 0.065

3.17s
0.0652

N

50

T =

(]

The calculated time constant is set as TIME CONST

under address 2404.

The characteristic of the thermal unbalanced load

protection does not further reduce for high negative

sequence currents (above 10 times the permissible

negative sequence current). Therefore, the thermal
characteristic is intersected by a definite time nega-

tive sequence current characteristic 12> > (address

2406). A setting to approx. 60 % ensures that in the
event of a phase failure (unbalanced load always

smaller than 100/,/3 %, i.e. lo < 58 %) tripping al-
ways occurs according to the thermal characteristic.

On the other hand, a two-phase short-circuit can be
assumed to be present if more than 60 % unbal-
anced load exists. Consequently, the time delay T—
12>> (address 2407) is coordinated according to

the time grading for phase short-circuits.

The set times are additional delay times which do

not include the operating times (measurement time,
reset time) of the protection function itself.
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f 24020 12> Maximum continuously permissible negative sequence

current in % of I
+ 6 3 Setting range: 3 %t0 30 % O

_ Time delay for definite time warning stage (op-
* 24030 T r2-> erates after pick-up of 12>, address 2402)
+ 20.00 s Setting range: 0.00st032.00s &

and oo (no warning with l>> stag

* 0o4B TIME CONST Thermal time constant t \
750 s Setting range: $ 00 s
* 240508 THEHERM . WARN T_hermal warning perature rise in % of trip-
* . ping temperat S

20 % Setting range 70 % to 99 %
* 24060 12>> SP;; - or high current definite time trip
+ 6 0 % Settin e: 10 % to 80 %

12> > (address 2406)
3.00 s Setting range: 0.00 s to 32.00
and oo (no trip with Io>> stage)

* 240707 -12>> %elayforhighcurrentdefinitetimetripstage

Ml 220801 -RrE §E Drop-off time after trip signal has been issued
+ 0.10 s Setting range: 0.00 s to0 32.00 s
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6.3.11 Settings for overcurrent time protection — address block 25

¢ 25000 OVERCURR R. Beginning of the block

“Overcurrent time protection |> stage”

2 1 I> . ;
* 5018 o/c Switch OFF of overcurrent time stage.|1>
+ OFF
ON Switch ON of overcurrent time stage 1>
BLOCK TRTIP RETL overcurrent time stage | > operates but TRIP
RELay is BLOCKed

The overcurrent time protection is a short-circuit pro-
tection. It is the last back-up for network faults and
represents the back-up protection for the differential
protection. For small machines it is often the only
short-circuit protection. The overcurrent stage 1>
should be set at least 20 % above the maximum op-
erational current that can be expected. Increased
load currents are detected by the overload proteg-
tion.

The trip delay time T—1> must be coordinatedwith
the time grading plan of the network, so that the pro-=
tection unit which is closest to the fault locatien isithe
first to trip (selectivity). All set times are additional
time delays which do not include opefatingstimes
(measuring time, reset time).

The underyvoltage'seal-in feature U< (measuring of
a phase-to;phase voltage) should operate below the
smallest, operation voltage phase-phase, e.g. set-
ting yalue 7&V.

Thehelding time T—SEAL—IN provides the time limit
of the)undervoltage seal-in.

The reset ratio r can be set under address 2508. It
should be considered that a high reset ratio (near 1)
bears the risk of intermittent pick-up occurrences,
especially when a low pick-up values (address 2502)
is set. In order to avoid such intermittent pick-up, the
reset ratio should be set according to the following
equation:

(pick-up value I>) - (1 —r) > 0.005 - Iy

5020 1
.40 1/

H Vv
B

5030 t-1>

f 250 40 T-RESET

Pick-up value of |> stage referred to rated current of pro-
tection unit
Setting range:

0.10 Iy to 8.00 Iy

Trip delay of 1> stage
Setting range:
and co (no trip)

0.00 s to 32.00 s

Reset delay after trip signal has been initiated.
Setting range:

0.00 s to 32.00 s
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f 25050U< SEAL-IN Switch OFF of undervoltage seal-in circuit
+ OFF
0N Switch ON of undervoltage seal-in circuit
f 25060 Uc< Pick-up value of undervoltage seal-in
+ 75 .0 Vv Setting range: 20.0 V to 100.0,V
_ _ Duration of undervoltage sea-if; must be longer than trip
* 2 o7 0T SEAL LN delay time (address 2503)“plus circuit breaker opening
f[3 .00 s time
Setting range: 0.10's to 32.00 s
* 25080 RESET 1I> Reset-to-piek-Up fatio of overcurrent pick-up 1>
tll o 5 Setting rangeé: 0,90 to 0,99
6.3.12 Settings for overcurrent/undercurrent supervision — address block 26

6 000 CURRENT

SUPERVISION I >0<
M 26010 cu@re” 15><
tlorr

o N

B L OCK T RIP REL

Beginning of the block “Overcurrent/undercurrent
supervision |><”

Switch OFF of overcurrent/undercurrent supervi-
sion

Switch ON of overcurrent/undercurrent supervi-
sion

overcurrent/undercurrent supervision operates
but TRIP RELay is BLOCKed

General setting instructions for this protection or su-
pervisory function can not be given because of the
many possible applications.

Ifused as a definite time O/C stage | >, the consider-
ations for the time grading of overcurrent protection
apply. If used as circuit breaker failure back-up pro-
tection, the protection must also detect smaller fault

currents which have not been cleared by the circuit
breaker; 0.1 Iy to 0.2 Iy are normal. The maximum
circuit breaker opening time and the reset time ofthe
I> stage must be considered when setting the time
delay. The trip signal is coupled in via binary inputs
I>< coupl. 1 and I>< coupl. 2. This coupling logic
must then be set ON in address 2606.
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For no-load supervision, | < can be set relatively sen-
sitive; for conductor breakage supervision a reliable
differentiation must be made between operational
condition and conductor interruption. The delay
time depends on the control or alarm functions
which should be initiated after the undercurrent con-
dition has been detected.

It should be noted that the set currents refer to the
unit rated current. The set times are additional delay
times, which do not include the operating times
(measurement time, reset time) of the protection
function itself.

If the binary inputs are not used for coupling, then
COUPLING = OFF (address 2606) is chosen. Other-
wise no trip would be necessary because of missing
AND —condition.

f 26050 T-RESET

Ml 2606B courr1nc
7

I> < function operates as
OVERCURRENT supervision or protection

UNDERCURRENT supervigion

Pick-up thresholdiforl>%r | <
Setting range: 0.05 Iy 10 8.00 Iy

Delay timeyfor I> or I<

Settingrange: 0.00 s to 32.00 s

and (eof (MO trip with overcurrent/undercurrent
supervision)

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s

Logic AND processing of binary input “>I>< coupl.
1”7 (FNo 5266) with pick-up I> or I<

ON Coupling ON
OFTF Coupling OFF
Note: A precondition for tripping is always the energi-
zation of the binary input “>I>< coupl. 2” (FNo
5267), independent of address 2606
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6.3.13 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective ficient in most cases. If particularly high operational
relay are described in Section 4.17.4. They partly asymmetries of the currents and/or voltages ares€x-
monitor the relay itself, partly the steady-state mea- pected, or if, during operation, one or m@re manitor-
sured values of the transformer circuits. ing functions react sporadically, then the ‘sensitivity

should be reduced.
The sensitivity of the measured value monitoring can
be changed in block 29. The factory settings are suf-

Beginning of block

ﬁ 29000 MEAS.VALU -
Measured value supervision

4} E SUPERVISION

* 29010 M.V .SUPERYV Measured value_monitoring is
+ OFF OFF switched off
O N ON switched on

Current threshold above which the symmetry moni-
* 2 038 ITthres toringhis effective (refer to Figure 4.24)
+ 0.50 I/ In Smaillest setting value: 0.10 - Iy

Largest setting value: 1.00 - Iy

Symmetry factor for the current symmetry = slope of
the symmetry characteristic (see Figure 4.24)

A 29040 sYM.Fact .%
|

0 .50 Smallest setting value: 0.10
Largest setting value: 0.95
Current threshold above which the summation moni-
d| 29050 suM . Jthres toring (refer to Figure 4.23) reacts (constant content,
fllo-10 1/1n referred to Iy only)
Smallest setting value: 0.10 - Iy
Largest setting value: 2.00 - Iy

Relative content (referred to the maximum conductor
bl 2996 INg oM . Fact .1 current) for operation of the current summation mon-
V1o . 140 itoring (refer to Figure 4.23)

Smallest setting value: 0.00

Largest setting value: 0.95
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6.3.14 Coupling external trip signals — address blocks 30 to 33

Up to four desired signals from external protection or tion and supervision signals, they can be annuns
supervision units can be included into the process- ciated as “External trip”, time delayed and trans:
ing of 7UM512. The signals are coupled as “External mitted to the trip matrix.

signals” via binary inputs. Like the internal protec-

fl sooolExTERNAT Beginning of the block “Including of anf8xternal trip
@TRIP FUNCTTION 1 function 1”
* 3001 BEXT.TRIP 1 Switch OFF of external trip fupctiony
+ OFF

o N Switch ON of external trip9unction 1

external trip function lopéerates but TRIP RELay is
BLOCK TRIP REL BLOCKed
_ Time delayafor external trip function 1

Hl soo02Br-prravy Setting range 0.00 s to 32.00 s
+ 1 .00 s and oo (ne trip)
f 30030 T-RESET Resgt delay after trip signal has been initiated
+ 0.10 s Setting range: 0.00 st0 32.00 s
f 31000 EXTERNAL Beginning of the block “Including of an external trip
@TRIP FUNCTTI O NgW function 2”
* 31010 EXT. NRIP 2 Switch OFF of external trip function 2
+ OFF

0N Switch ON of external trip function 2

external trip function operates but TRIP RELay is
BLOCK WRAZP REL BLOCKed
_ Time delay for external trip function 2

* 31 20T DELAY Setting range: 0.00 s to 32.00 s
+ 1 . 004 s and oo (no trip)
* 1M1 030 T-RESET Reset delay after trip signal has been initiated
+ ™% 10 s Setting range: 0.00 s t0 32.00 s
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+o3

330 T-RESET

10

S

and co (no trip)

fl s3200BExTERNAT Beginning of the block “Including of an externa

@ TRITP FUNCTTION function 3”

4 32010 EXT.TRIP Switch OFF of external trip function 3

+ OFF L 4
0N Switch ON of external trip fur@

external trip function operat t TRIP RELay is

BLOCK TRIP REL BLOCKed

* 32020 T-DETLAY Time delay for exter Q:tions

+ Setting range: 0sto 32.00 s
1.00 s and oo (No trip) 2

f 32030 T-RESET Rese ertrip signal has been initiated

flo.10 s Settin 0.00 s to 32.00 s

fl 33oo0BExTERNAT inning of the block “Including of an external trip

@ TRIP FUN TION function 4”

4 3301BEXT Switch OFF of external trip function 4

+ OFF
0N & Switch ON of external trip function 4

external trip function operates but TRIP RELay is

BLOCEK TR‘IP)REL BLOCKed

* 33 ﬁ; DELAY Time delay for external trip function 4

+ 1 0 2 Setting range: 0.00 s to 32.00 s

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s

&
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6.3.15 Settings for rotor earth fault protection — address block 35

s00BROTOR
R TH FAULT

) 350108 ROTOR E/F
tlorr
O N
BLOCK TRIP REL

Beginning of the block
“Rotor earth fault protection”

Switch OFF of rotor earth fault protection

Switch ON of rotor earth fault protection

rotor earth fault protection gperates’but TRIP
RELay is BLOCKed

Since the protection calculates the ohmic rotor—
earth resistance from the values caused by the
applied bias voltage, the limit values of the warning
stage (address 3502) and for the trip stage (address
3503) can be directly set as resistance values. The
pre-set values are sufficient for the majority of cases.
These values can be changed depending on the in-
sulation resistance and the cooling medium. Care
must be taken to allow a sufficient margin between

the setting valte,and the actual insulation resis-
tance.

The timexdelay for the alarm stage (address 3504) is
mostly setto approximately 10 s, and for the trip
stage (address 3505) to approximately 0.5 s. The set
timgstare additional delay times which do not in-
cludefthe operating times (measurement time, reset
time) of the protection function itself.

Pick-up value of the warning stage Rg<
Setting range: 3.0 kQ to 30.0 kQ

Pick-up value of the tripping stage Re<<
1.0 kQ to 5.0 kQ

* 5020 RE< WARN
aE k Q

f 35030 RE<< TWRIW
1l 2 k Q

f 5040 @ - WA N - R <
*l 0 s

* 350507 -TRIP-RCZ<
*0 s

f 3% 06 8l T-RESET

Setting range:

Time delay for warning stage Rg<
Setting range: 0.00 s t0 32.00 s
and oo (no warning)

Time delay for tripping stage Re<<
Setting range: 0.00 st032.00s
and oo (no trip with Re< <)

Reset time after trip signal has been initiated
Setting range: 0.00 s t0 32.00 s

138

C53000-G1176-C110



7UM512 v3

Operating instructions

The setting of the coupling reactance (address
3507) and the series resistance (address 3508) en-
able the protection to calculate the earth resistance
from the complex equivalent diagram of the cou-
pling capacitance of the coupling unit, the series
(e.g. measuring brush) resistance, the capacitance
to earth of the excitation circuit, and the earth resis-
tance of the excitation circuit; please refer to Figure
4.17 (Section 4.10). The equivalent circuit according
to Figure 6.8 applies.

The series resistor for the protection of the coupling
capacitors can be considered with the total series
resistance (address 3508) since the brush resis-
tance and the series resistance are connected in se-
ries in the measurement circuit. The resultant resis-
tance applies for R—SERIES, i.e. the parallel con-
nection in each case of the series resistors and of the
resistance of the two brushes. Similarly, the coupling
reactance is calculated from the parallel connection
of the two coupling capacitors.

Insome cases, a series inductance is included inthe
coupling circuit which reduces very high harmonic
content of the excitation voltage. This forms, togeth-
er with the coupling capacitance, a band pass for
the system frequency. In these cases the following
must be considered:

— Since the series inductance compensates fordhe
coupling capacitance to a high extentjtheearth
fault current in case of a rotor earth faultawould
grow impermissibly high. An additional' damping
resistor Rq must, therefore, be included}in the
coupling circuit of the rotor earthfault pretection.
This increases the total series resistance Rseries
and must be added to the brush,resistance. The
total series resistance must e dimensioned such
that the earth current Ig inicaseyof a bolted rotor
earth fault (Rg = 0) doesmot exé¢eed 300 mA. That
means, with an injected bias voltage of 45 V, that
the total series impedanee’must be higher than

450 Q (/Rsgries® # X8ERIES?)-

— The total résultingreactance must not be greater
than 5042 inductive.

Coupling reactance and series resistance can,be
measured by the protection itself during commiss
sioning (section 6.7.2). It may be advantageousto
compensate for the angle error of the measured.in-
puts of the relay in order to increased ac¢uracy. This
can be doneinaddress 3510. The angle etrorecan be
measured by the relay during commissioning, too.

If a sufficiently high rotor capacitance (Cg >
0.15 uF) is available an interréption in the measure-
ment circuit can also be‘ecoghized. Address 3509
determines, below which cugrent a measurement
circuit interruption is assumed’ provided the bias
voltage is at least 25 V."The alarm is reset 0.5 mA or
20 % above the setting,valtie or when the voltages
falls below 20 V.

le XsERIES RseriEs
—0 | — e,
| — _L .
ﬁﬁ‘ 3 —‘_ -
where:

Up bias voltage of the rotor circuit

e earth current

XsERIES total series reactance of the cou-
pling circuit, consisting of coupling
capacitance and inductance (if
applicable)

RseriEs total resistance of the coupling cir-
cuit consisting of brush resistance,
protection resistance (if applicable)
and damping resistance (if applica-
ble)

Ce rotor earth capacitance

Re rotor earth resistance

Figure 6.8  Equivalent measuring circuit for rotor

earth fault protection

Total reactance (capacitive) of the coupling circuit; note
that the set value has reversed sign: — inductive,

+ capacitive

the preset value corresponds to the rated coupling
reactance of the coupling unit 7XR6100 at 50 Hz

(2 x4 uF)
Setting range:

f 350m70 X couPL.

s o

-50 Q2 t0 800 Q
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35080 R SERTIES

35090 1 <

. 0 m A

R E

35100 crT

o

AN

e

Series resistance (e.g. measuring brushes)
Setting range: 0 Q10999 Q

Pick-up value of annunciation of faulty measured circuit
(interrupted circuit)

Setting range: 1.0 mA to 50.0 mA

and 0.0 mA, i.e. fault annunciation ineffective

Correction angle of measured earth current of rotor earth
fault protection

Setting range: -15.0 ° to +15.0°°

6.3.16 Settings for DC voltage time protection — address block 36

366000 DC VOLTAGE
IME PROTECTTION

36010DcC
FF

VOLTAGE

N

LOCK TRIP RLE

Beginnhing'ef the block
“DiC. voltage time protection”

Switch OFF of d.c. voltage time protection

Switch ON of d.c. voltage time protection

D.c. voltage time protection operates but TRIP
RELay is BLOCKed

Normally an integrated meanwalte filter is switched
on. A high ripple cantent origon-periodic peaks are
averaged in this4nanner. The polarity of the mea-
sured voltage is of n@ _cancern since the absolute
value is taken.

Alternatively, a sinusoidal a.c. voltage can be mea-
sured (address 3602). The protection then multiplies
the rectifiedhmean value with 1.11. The frequency of

the a.c. voltage must match to the frequency of other
a.c. quantities because the latter determine the
sampling rate. The maximum a.c. amplitude must
not exceed 10 V. Thus, the maximum reasonable
setting is 7 V.

The measured voltage must be matched to these in-
put conditions by means of an upstreams voltage di-
vider when it does not meet the input conditions.

140
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A 36020 MEAS.METH. Measurement method:
tfluean varues d.c. MEAN VALUES are measured

RMS VALUES a.c. R.M.S. VALUES are measured

The d.c. voltage/time protection can be set to oper- The set times are additional délay,times and do not
ate on voltage increase U DC >/< = OVERVOL- include the operating times (méasurement time, re-
TAGE or on voltage decrease U DC >/< = UNDER- set time) of the protection fuhction itself.

VOLTAGE (address 3603).

Note that the operating times'of the d.c. voltage time

When setting the pick-up values (address 3604) the protection are prolonged bythe factor 4 when “oper-
ratio of a voltage divider — if fitted — is to be consid- ating condition 0” @ecurs; i.e. when no suitable mea-
ered. sured a.c. quaptities are present.

6030 DC VOLTAGE D.C. voltageytime protection is used as

(@)
<
=

RVOLTAGE

e
w

d.c. ovenoltage protection

UNDERVOLTAGE d.c. underveltage protection

* 1 Pick-tip value of d.c. voltage protection
36040 U DC >< Setting range: 0.1Vto8.5Vd.c.
+ 2.0 \Y For a.c. voltage measurement the setting range is
reduced to: 0.1Vto7.0Va.c.
A 36050 T-U-DC >< Trip time delay for Udc> or Udc<
+ Setting range: 0.00 s to 32.00 s
2 0 S and oo (no trip with d.c. voltage time protection)
* 36060 T -RaESQE T Reset delay after trip signal has been initiated
flo.10 s Setting range: 0.00 s to 32.00 s
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6.3.17 Settings for trip circuit supervision — address block 39

Binary inputs of the device can be used for the two The trip circuits are checked approx. two to threO
e

trip circuit supervision functions (refer Section 4.16). times per second. Alarm delay is determined b

Each trip circuit supervision needs two binary in- number of measurement repetitions (ad@

puts. 3903). Higher number of measurement repetiti
corresponds to longer alarm delay and, of course, to

The trip circuit is supervised for open-circuit, short- increased safety against faulty alarm. Equally, the

circuit and control voltage failure. time delay can bridge out short interruptions during

breaker operation.

‘ﬁ 39000 TRIP CIR'T

@ Beginning of the block “Trip circui ervision”

SUPERVIGSION

1B TRP SUPERYV Trip circuit sup

e
w
O
o

f 39020 No.CIRCT. Num er pervised trip circuits;

1 Qg ge: 1t02

* ™ umber of measurement repetitions
3903@MEA.REPET etting range: 2106

+ 3 (corresponding to an alarm delay of approx.

\ 600 ms to 1800 ms)

Q>®
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6.4 Annunciations

6.4.1 Introduction

After a fault, annunciations and messages provide a
survey of important fault data and the function of the
relay, and serve for checking sequences of function-
al steps during testing and commissioning. Further,
they provide information about the condition of mea-
sured data and the relay itself during normal opera-
tion.

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 plates of the relay (Fig-
ure 6.1),

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

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

— Transmission via the serial interface to loeal or're-
mote control facilities.

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

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

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

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

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

For configuration of the trapsfer of annunciations via
the serial interfaces, the necessary data are entered
in block 72 (see Section 5:3:4).

The annunciations aretarranged as follows:

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

Block®s2\Event annunciations for the last fault; pick-
up, trip, expired times or similar. As de-
fined, a fault begins with pick-up of any
fault detector and ends after drop-off of
the last fault detector.

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

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

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

Block 58 Indication of operational measured val-
ues of the rotor earth fault protection and
the power supervision.

Block 59 Indication of operational measured val-
ues of the unbalanced load protection
(negative sequence current, calculated
thermal values).

Tl 5o ool
Iy uNCIATIONS

Commencement of “annunciation blocks”

A comprehensive list of the possible annunciations and output functions with the associated function number
FNo is given in Appendix C. It is also indicated to which device each annunciation can be routed.

C53000-G1176-C110
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6.4.2 Operational annunciations — address block 51

Operational and status annunciations contain infor-
mation which the unit provides during operation and
about the operation. They begin at address 5100.
Important events and status changes are chrono-
logically listed, starting with the most recent mes-
sage. Time information is shown in hours and min-
utes. Up to 50 operational indications can be stored.
If more occur, the oldest are erased in sequence.

Faults in the machine 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 blocks “Fault annunciations”; refer Section
6.4.3.

The input of the codeword is not required.

After selection of the address 5100 (by direct selec-
tion with DA 5100 E and/or paging with { 0|
and further scrolling 1 or |) the operational annunci-
ations appear. The boxes below show all available
operational annunciations. In each specific case, of
course, only the associated annunciations appgar in
the display.

Next to the boxes below, the abbreviated'forms are
explained. It is indicated whether an, event is an-
nounced on occurrence (C =(fComing”) or a status
is announced “Coming” and,“Gaing” (C/G). The first
listed message is, as exampleyassigned with date
and time in the first line; the,second line shows the
beginning of a condition with the character C to indi-
cate that this condition occurred at the displayed
time.

51000 OPERATIONA
LANNUNCTIATIONS

.05 .96
blocked

15 :

Beginning ofithe block™Operational annunci-
ations”

1st line:/ “Bate and time of the event or status

change
2nd'line:” Annunciation text, in the example Coming

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

last re-start of the processor system.

Direct response from binary inputs:

>Start F1ltReC
>Annunc 1
> A nnung 2
>A nnun-<e 3
>A nnunc 4
>Useal-in b1lk
>U ste al - in e xt

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

User defined annunciation No 2 received via binary
input (C/G)
User defined annunciation No 3 received via binary
input (C/G)
User defined annunciation No 4 received via binary
input (C/G)

Undervoltage seal-in of overcurrent time protection is
blocked (C/G)

Undervoltage seal-in of overcurrent protection pick-up
from external (C/G)
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>Ext trip 1 External trip signal 1 via binary input (C/G)

>Ext trip 2 External trip signal 2 via binary input (C/G)

>Ext trip 3 External trip signal 3 via binary input (C/G)

>Ext trip 4 External trip signal 4 via binary input (C/G)

S>Phase rotat. Change-over to counter-clockwisg phase rotation via
binary input (C/G)

>SSV tripped Stop valve tripped, via binag/put(C/G)

>Pr> block Block reactive power stageyPr="via binary input (C/G)

>S>Pr>> block Block reactive powgfstage”Pr> > via binary input (C/
G)

>f1 block Block frequencgy proteetion stage fy via binary input
(C/G)

>f2 block Block frequengy protection stage f via binary input
(C/G)

>I>< coupl. 1 AND - condition for pick-up of overcurrent/undercur-

rentsupervision 1> < (C/G)

>I>< coupl. 2 ANR —condition for trip of overcurrent/undercurrent
supenision I>< (C/G)

Trip circuit supervision 1: input in parallel to contact of
tripfrelay (C/G)

>CBaugx 1 Trip circuit supervision 1: input in parallel to CB auxil-
iary contact (C/G)

Trip circuit supervision 1: input in parallel to contact of
trip relay (C/G)

>CBaugx 2 Trip circuit supervision 2: input in parallel to CB auxil-
iary contact (C/G)

General operational annunciations of the protection device:

Dev.opflerative Device operative / healthy (C/G)

Prog. Qprerat. Any protection function is operative (C/G)
InitWwal start Initial start of the processor system (C)

LED _, reset Stored LED indications reset (C)
LeoegMeterBlock Logging and measuring functions blocked (C/G)
Test mode Test mode via system interface (C/G)
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P running Parameters are being set (C/G)

P Set A Parameter set A is active (C/G)

P Set B Parameter set B is active (C/G) O

P Set C Parameter set C is active (C/G) S

P Set D Parameter set D is active (C/G) %

S F1lt Power system fault (C/G), detailed information in the
fault annunciations

F cDatbDel Fault recording data deleted (C)

F c.viaBI Fault recording triggered inary input (C)

F c.viakKB Fault recording trigg@ e front keyboard (C)

F c.viaPCcC I(:g)ult recording t a operating (PC) interface

o Cond Operating,c , I.e. suitable measured values
are prese

C ise Clockwis ase rotation (C)

C r-clock

SW-ver sy

W

dev .

ff.Inva

tatelInyv

Q@kwise phase rotation (C)

Annunciations of monitoring functions: @

Wrong

Software version of the device is wrong (C)

Device identification number is wrong (C)

Annunciations lost (buffer overflow) (C)
Annunciations for PC lost (buffer overflow) (C)
Operational annunciations invalid (C/G)

Fault annunciations invalid (C/G)

Buffer for stored LEDs invalid (C/G)

VDEW state (acc. IEC 60870—-5-103) invalid (C/G)
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C hs Error Check-sum error detected (C/G)

Check-sum error detected for parameter set A: O
Ch A E ) X X .
° rroer no operation possible with this set (C/G)
Check-sum error detected for parameter selo

no operation possible with this set (C/G)

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

Chs D Error Check-sum error detected fo, pa set D:
no operation possible with thi

Failure 24V Failure in internal supply @v (C/G))

Failure 15V Failure in internal su égewV(C/G))

Failure 5V Failure in intern voltage 5 V (C/G))
Failure 0V Failure in voltage 0 V (C/G)
Fail.TripRel Failxl lay (C/G)
LSA disrupted LSAs link disrupted (system interface) (C/G)
Failure 31 %detected by current plausibility monitor I
(C/G)

Failure Isymmn Failure detected by current symmetry monitor (C/G)
Fail.PhasesSe Failure detected by phase sequence monitor (C/G)
Failure Tr N Failure in trip circuit 1 (C/G)
Failure 2 Failure in trip circuit 2 (C/G)

Annunciati s\ervoltage protection:
U< Undervoltage protection is switched off (C/G)

U < g locked Undervoltage protection is blocked (C/G)
active Undervoltage protection is active (C/G)

C53000-G1176-C110 147



7UM512 v3

Operating instructions

Annunciations of overvoltage protection:

Overvoltage protection is switched off (C/G)

C)O

Overvoltage protection is blocked (C/G)

o/ v of f
o/ v b1lk
o/ v active

Overvoltage protection is active (C/G)

Annunciations of stator earth fault protection:

%
>

Stator earth fault protection i§sswitched off (C/G)

Uuo > of £
Uuo> blocked
Uuo > active

Stator earth fault protection,is blocked (C/G)
e

@s active (C/G)

Stator earth fau 0

Annunciations of frequency protection:

N

q%rotection is switched off (C/G)

quency protection is blocked (C/G)

quency protection is active (C/G)

FRQ off

FRQ blocked

FRQ active

F R U < b1l c k
Q o .

Frequency protection is blocked due to insufficient
voltage magnitude (C/G)

Annunciations

o

of active pow@ ision:
f £

Active power supervision is switched off (C/G)

Active power supervision is blocked (C/G)

Active power supervision is active (C/G)
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Annunciations of reactive power protection:

Pr > of £
Pr > blocked
Pr > active

Annunciations of unbalanced load protection:

I2 of £

I2 blocked
I2 active
I2> Warn

I2 t h Warn
R M t h repl.

I

>

of £

I

>

I

>

Annuncia

E

>

blockeé S
activo

ti s\current/undercurrent supervision:
< f

I><.blocked

&

<

active

Reactive power protection is switched off (C/G) O

Reactive power protection is blocked (C/G)

Reactive power protection is active (C/G) 4

Unbalanced load protéetion jig’ switched off (C/G)

Unbalanced load ection is blocked (C/G)

oa%ection is active (C/G)

ad protection current warning stage

load protection thermal warning stage
o ted (C/G)

T al replica of thermal stage of unbalanced pro-
n reset (C)
Annunciations of overcurrent time p%

Overcurrent time protection 1> —stage is switched off
(C/G)

Overcurrent time protection |> —stage is blocked (C/
G)

Overcurrent time protection 1> —stage is active
(C/G)

Overcurrent/undercurrent supervision |> < is
switched off (C/G)

Overcurrent/undercurrent supervision 1> < is blocked
(C/G)

Overcurrent/undercurrent supervision 1> < is active
(C/G)

C53000-G1176-C110
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Annunciations of rotor earth fault protection:

R/E/F of f

R/E/F blocked

R/E/F active

R/E/F U < b1lk

/ F

R/E/F Warn

Annunciations of D.C. voltage time protection:

U DC of £

U D C blocked

U D C active

Annunciations of the external trip functions:

E x t 1 of £

blocked

blocked
L 4

active

Rotor earth fault protection is switched off (C/G)

Rotor earth fault protection is blocked (C/G)

Rotor earth fault protection is active (C/G)
Rotor earth fault protection blocked by rvoltage
in bias voltage (C/G)

Failure in measuring circuit of rotorN

tion (C/G)

Rotor earth fault protection warni e operated
(C/G) b

D.c. voltage time %S switched off (C/G)
D.c. volta& ection is blocked (C/G)
tim

D.c. volt protection is active (C/G)

protec-

Q‘D

\ernal trip function 1 is switched off (C/G)

External trip function 1 is blocked (C/G)
External trip function 1 is active (C/G)
External trip function 2 is switched off (C/G)
External trip function 2 is blocked (C/G)
External trip function 2 is active (C/G)
External trip function 3 is switched off (C/G)
External trip function 3 is blocked (C/G)

External trip function 3 is active (C/G)

150

C53000-G1176-C110



7UM512 V3

Operating instructions

Ext 4 off External trip function 4 is switched off (C/G)
Ex t 4 blocked External trip function 4 is blocked (C/G)
E x t 4 active External trip function 4 is active (C/G)

Annunciations of trip test functions:

Test T r

4
Test Trip 1 Test trip relay 1 is in progre%
/G

)

Test T r

i p 2 Test trip relay 2 is in p@

ip 3 Test trip relay3isQess (C/G)
ip 4 Test trip relay 4'is gress (C/G)

ip 5 Test trip re is in progress (C/G)

Annunciations of trip circuit supervision:

Failure

N

Failure

Further messages:

Table

Tripl re in trip circuit 1 (C/G)
Trip?2 Failure in trip circuit 2 (C/G)

If more messages have been received the last valid
message is Table overflow.

If not all memory places are used the last message is
End of table.
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6.4.3 Fault annunciations — address blocks 52 to 54

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

Input of the codeword is not required.

To call up the last fault data, one goes to address
5200 either by direct address DA 5200 E or by
paging with the keys { or || . Withthe keys 1 or | one

can page the individual annunciations forwards or
backwards. Each annunciation is assigned with,a
sequence item number.

For these purposes, the “fault” means the period
from first pick-up of any protection function up to last
drop-off of a protection function.

In the following clarification, all the available fault an-
nunciations are indicated. In the case of a specific
fault, of course, only the assgciated annunciations
appear in the display. At first, an gxample is given for
a system fault, and explained

ﬁ 52000 LastT
@ FAULT

}001l15.o3.96
*System F1lt 6
foozllz 41:33.587
*Fault

Moozl o s

+I> Faul L1 C
Mooam1 s

+ > Faul L 2 C

—
o
o
(6}
]
-
w
~

m
+U< s e a ign c
MoosB 2503 ms
*I> Trip c
Mloo7 02714 ns

*Dev. Drop-o0off : C

etc.

Beginning of the block “FaultYannunciations of the last
system fault”

under itemiythe date of the system fault is indicated, in
the second linesthe consecutive number of the system
fault

under item 2, the time of the beginning of the fault is giv-
en; time resolution is 1 ms

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

F1l1t.Buff.Over
System F1t
Fault

Device FltDet
Device Trip
Dev Drop-o0of f

Fault annunciations of undervoltage protection:

U <

fault

U <

trip

U >

fault

u > >

fault

U >

trip

u > >

Trip

O
s@l

Fault annunciations of

arth L3
s/ E/F s t Trip
s/ E/F Trip

Fault annunciations of overvoltage protection: @

Fault annunciations lost (buffer overflow)

System fault with consecutive number O

Beginning of fault

L 4
Fault detection of the device, general

Trip by the device, general \
Drop-off of the deviceg@

Undervol e@%ection U<

Trip

&

oltage protection U<

overvoltage fault detection, stage U>
overvoltage fault detection, stage U>>
Trip by overvoltage protection U>

Trip by overvoltage protection U> >

ator earth fault protection:

Fault detection Ug> of stator earth fault protection
Fault detection lo> of stator earth fault protection
Stator earth fault in phase L1

Stator earth fault in phase L2

Stator earth fault in phase L3

Trip by start-up earth fault protection

Trip by stator earth fault protection

C53000-G1176-C110
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Fault annunciations of frequency protection:

fl1> Fault Fault detection of frequency protection, stage f{> O
fl< Fault Fault detection of frequency protection, stage fi< O
f2> Fault Fault detection of frequency protection, stage fo>

f2< Fault Fault detection of frequency protection,®‘2<

f1> Trip Trip by frequency protection, stage\

fl< Trip Trip by frequency protection, s @

f2> Trip Trip by frequency protecti tage f,>

f 2 < Trip Qge fo<

Trip by frequency prm

Fault annunciation of active power supervision: \
P a> Fault Active p r supervision picked up on Pa>
Pa> Trip v r supervision trip by Pa>
Pr+svVv Trip \erse power protection trip with tripped stop valve

Fault annunciation of reactive powgr supervi

Pr> Fault \ Reactive power supervision picked up on Pr>
Pr> Trip Q Reactive power supervision trip by Pr>
Pr>> Fau l% | Reactive power supervision picked up on Pr>
Pr>> T 1 Reactive power supervision trip by Pr>

Fault annunciations of unbalanced load protection:

4
I @ Fault Fault detection of the stepped characteristic
Trip Trip by the stepped characteristic
2 ©® Trip Trip by the thermal characteristic
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Fault annunciations of overcurrent time protection:

I> Fault L1
I> Fault L 2
I> Fault L 3
I> Trip

U < seal in

Fault annunciations of the overcurrent/undercurrent supervision:

I > <

Fault

> < Trip

Fault annunciation of rotor earth fault protectio

R/E/F Fault

R/E/F Trip

- O

Fault detection stage 1>, phase L1

C)O

L 4

Fault detection stage 1>, phase L2

Fault detection stage 1>, phase L3

NG
Y

e%/undercurrent supervision

t/undercurrent supervision

Trip by overcurrent stage >

Undervoltage seal-in has o

Pick-up of,ov

N
‘D’K

Fault detection of rotor earth fault protection

Trip by rotor earth fault protection

Fault annunciations of d.c. \k& ime protection:

U

D C Fauo&
[§) D C T@

Fault detection of d.c. voltage time protection

Trip by d.c. voltage time protection

Fault annw for trip from external source via binary input:

Extgyl Gen.F1lt

t 1 Gen Trp
Ext 2 Gen.F1lt
Ext 2 Gen Trp

External trip function 1 picked up
Trip by external trip function 1
External trip function 2 picked up

Trip by external trip function 2
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Ext 3 Gen.F1lt External trip function 3 picked up
Ext 3 Gen.Trp Trip by external trip function 3 O
Ext 4 Gen.F1lt External trip function 4 picked up 0
Ext 4 Gen.Trp Trip by external trip function 4 ¢
Further messages: &
Table empty means that no fault event ha@ecorded
Table overflow means that other fault da occurred, however,
memory is full
Table supercede dl a new fault event hasfocéurred during read-out:
page on with 1 ; play shows the first an-
nunciation in the d order
End o f table | If not all m es are used the last message is
End of K
The data of the second to last fault can be found & 5300. The available annunciations are the

same as for the last fault.

ﬁ 53000 2nd T O LAST \ nning of the block “Fault annunciations of

@ FAULT second to last fault

etc. /'S

The data of the third to last faul xund under address 5400. The available annunciations are the same
as for the last fault.

1

LAST Beginning of the block “Fault annunciations of
the third to last fault”

540003
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6.4.4 Read-out of operational measured values — address blocks 57 to 59

The steady state r.m.s. operating values can be read
out at any time under the address blocks 57 to 59.
The first address block can be called up directly us-
ing DA 57 00 E or by paging with {} or ||. The indi-
vidual measured values can be found by further
paging with 1 or |. Entry of the codeword is not nec-
essary. The values will be updated in approximately
1 second intervals.

The data are displayed in absolute primary values
and in percent of the rated device values. To ensure

correct primary values, the rated data must be en-
tered to the device under address blocks12 assde-
scribed in Section 6.3.3.

In the following example, some typical values have
been inserted. In practice the actual values appear.
The possible ranges are given.in Section 3.11. Val-
ues beyond the limits are showaras *xxk.

Further measured or calculated values are dis-
played in address blocks 68 and 59.

ﬁ57OOIOPERATIONAL
@MEAS. VALUES A

Beginning of the block*“Qperational measured val-
ues (a)”

Use 1 key to move to the next address with the next measutedwalue.

ﬁ5701IMEAs.VALUE
@ILl = 1.040 kA

M{s7020MEAS . VAL UE
V

f 57030 MEAS VAT UE
'

A 704 BNLERASMS . VALUE
{ [ 2] 2 6 .7 ¢
*57 SEMEAS .VALUE
1z (1= 87.1 %
*57 6l MEAS.VALUE
vz [$]= 86.8 %

Page on with the 1 key to read off the next address with
the next measured value, or page back with |

One address is available for each measured value. The
values can be reached also by direct addressing using
key DA followed by the address number and execute
with E

The primary values (addresses 5701 to 5706) are re-
ferred to the primary rated values as parameterized
under addresses 1201 (for ly) and 1202 (for Uy) (refer
Section 6.3.3)

The percentage is referred to rated current

C53000-G1176-C110
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} 57070 MEAS .VALUE
floph-pn= 105 v

K = 0.2 V

} 090 MEAS . VALUE
+ e = 0 m
}5710IMEAS VALUE
flzposis1= 86.9 =

Vv pec = 4.7 v
} 7120 MEAS.VALUE
| = 50.0 Hz

The secondary voltage (address 5707) is referred to
the voltage applied to the relay terminals. It is not in-
fluenced by the parameters of addresses 1202 and
1204

Displacement voltage (stator earth fault protection).at
the relay terminals

The percentage is referred o rated current

D.C. voltage at the,relay terminals

Frequency'in Hz can only displayed when an a.c. mea-
sured quantity is present

The operational measured values B are particularly
helpful during commissioning of the maching pro-
tection unit using primary tests (refer to_Section
6.7.2). From these measured values, the séttingyal-

ues for the rotor earth fault protection can be easily
checked or derived. Additionally, the angle error cor-
rection for the power protection functions can be
derived from these values.

ﬁssoolopERATIONAL
@MEAS. VALUESGQQB

M{sso10 WEASN VALUE

580,20 MEAS.VALUE
3 ]

e
H
~

]
IS
(o))

58030 MEAS.VALUETE
0.890

B
o
o]
o]
H
Il

Beginning of the block “Operational measured values
(b)”: powers and impedances

The percentage of active power P, and reactive pow-
er P, is referred to rated apparent power

V3 Un+In

Power factor of the machine
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M{ssosl MEAS . VALUE .
Power angle of the machine
+ HI = 2 7 13 d e g O
* 58050 MEAS . VALUE Calculated rotor earth resistance Rg
+ Rrotor = 10.0 k Q
L 4
* 58060 MEAS . VALUE Bias a.c. voltage for rotor \protection
+ Urotor = 4 5 V 0
58070 MEAS.VALUE ,
* ! Rotor earth m i urrent caused by bias a.c.
+ Irotor = 5 m A voltage %
f 58080 MEAS.VALUE Act 0 nent of the calculated total imped-
+ Rinput = 8 18 Kk O a o) rotor—earth measuring circuit
f 58090 MEAS.VALU Reactive component of the calculated total imped-
+ Xinput = 4 3 7 ance of the rotor—earth measuring circuit
positive = capacitive
L 4

ﬁ59oolopE
J}MEAS. VAW UIES ¢C
A[s o AS.VALUE
*Ineg. e q-= 2 %
4
020 MEAS.VALUE
hermRepl = 11 %

[ M;m address block 59.

Beginning of the block “Operational measured val-
ues C”: values of the unbalanced load protection

Calculated negative sequence current in % of rated
relay current

Calculated rotor temperature rise in % of the thermal
trip value; if unbalanced load protection is switched

OFF then 000 % is indicated

C53000—-
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6.5 Operational control facilities

During operation of the protection relay it may be de-
sired to intervene in functions or annunciations man-
ually or from system criteria. 7UM512 comprises fa-
cilities, e.g. to re-adjust the real time clock, to erase
stored informations, or to change over preselected
sets of function parameters.

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

In order to control functions via binary inputs it is
necessary that the binary inputs have been mar-

shalled to the corresponding switching functions
during installation of the device and that they have
been connected (refer Section 5.5.2 Marshalling of
the binary inputs).

The control facilities begin with address block 8000.
This address is reached

— by block paging with the keys fforwards or ||
backwards up to address 8000;%r

— by direct selection with address gode, using key
DA, address 8 0 0 0 andhexeeute with key E.

ﬁ 80000 DEVICE
4} CONTROL

6.5.1

The date and time can be adjusted at any time dur-
ing operation as long as the real time clock is opera-
tive. Setting is carried out in block 81 which 4s
reached by direct addressing DA 8100 E ogby
paging with {} and |.

Beginning of the blockgs Device control”

Adjusting and synchronizing the real timé cloek — address block 81

Inputef the codeword is required to change the
data. Selection of the individual addresses is by fur-
ther scrolling using 1 | as shown below. Each modi-
fication must be confirmed with the enter key E.

Te1oo0BseETTING
JlreEar TIME cLo@kX
M1 9 9

B 0 5

N EERER VAV E:

{ 9 2 o o

f8 o3l TIME

Tl 4 S=aho 0
f8104IDIFF TIME
{

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

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

Enter the new date: 2 digits for day, 2 digits for month
and 4 digits for year (including century); use the order
as configured under address 7102 (Section 5.3.2), but
always use a dot for separator:
DD.MM.YYYY or MM.DD.YYYY

Enter the new time: hours (24 h), minutes, seconds,
each with 2 digits, separated by a dot:
HH.MM.SS

Using the difference time, the clock is set forwards by
the entered time, or backwards using the +/- key.
The format is the same as with the time setting above.
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6.5.2 Erasing stored annunciations — address block 82

The annunciations and the status of the LED memo-
ries are stored in NV-RAMs and thus saved pro-
vided the back-up battery is installed. These stores
can be cleared in block 82. Block 82 is called up by
paging with the keys { or || or directly by keying in
the code DA 8 2 0 0 E. With the exception of reset-
ting the LED indications (address 8201), codeword

entry (code level 2) is necessary to erase the stored
items. Reset is separate for the differentsgroups’of
memories and annunciations. One reaches the indi-
vidual items by paging 1 |. Erasure requires’confir-
mation with the key J/Y. The display then confirms
the erasure. If erasure is not required, press key N or
simply page on.

fszollRESET

f8202IRESET
flopErRAT.ANNUNC. 2

f 82030 RESET
fHlFaver annunc. 2

Beginning of block “Reset”

Request whetherthe®LED memories should be reset

Requestwhether the operational annunciation buffer
store,should be erased

Request whether the fault annunciation buffer and
fault recording stores should be erased

During erasure of the stores (which may take some time) the display shows TASKIN PROGRESS. After erasure

the relay acknowledges erasurg, @:g.

82020 RE S EyT
SUCCESSFUL

C53000-G1176-C110
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6.5.3 Information to LSA during test operation — address block 83

When the relay is connected to a central storage de-
vice or localized substation automation system and
the protocol according VDEW/ZVEI or IEC 60870—
5-103 is used, then the informations which are
transmitted to the central computing system can be
influenced.

The standardized protocol allows all annunciations,
messages, and measured values to be tagged with
the origin “test operation”, which occur while the
relay is tested. Thus, these messages can be distin-
guished from those which occur during real opera-
tion. Additionally, it is possible to block all annunci-
ations, messages and measured values to LSA dur-
ing test operation.

This features can be accomplished via binary inputs
or using the integrated operating keyboard or via the
operating (PC) interface.

In order to accomplish switch-over via binary inputs,
the respective inputs must have been assigned dur-
ing marshalling (refer to Section 5.5.2). The follow-
ing input functions are suitable:

FNo 15 >sys-Test for tagging the messages
and measured values with the origin “Test
operation”,

FNo 16 >sys-MM-block for blocking all mes:
sages and measured values.

In order to carry out switch-over by the operaton
entry of the codeword (code level 1) is necessary (re-
ferto Section 5.3.1). For this purpose, address block
83 is available provided the VDEW/ZVEI protocol
has been chosen during configurationgofithe serial
system interface (Section 5.3.4,"address#7221 and/
or 7222 VDEW EXTENDED). Thegblockiis called up by
paging with the keys { or || of directly by keying in
the code DA 8300 E. Use keyyf to scroll to ad-
dress 8301. By pressing,.the “No”—key N the posi-
tions of this switch are changed. The desired posi-
tion must be confirmeéd with the enter key E.

As with every settings,ofthe device for which code-
word input is,necessary, codeword operation must
be terminated. fhistis'done by using the key combi-
nation E,E, i.ey depressing the function key F fol-
lowed byathe“entry key E. The display shows the
question “SAVE NEW SETTINGS?”. Confirm with
the ‘Yes”=key J/Y that the new settings shall be-
comeWwalid now. If you press the “No”—key N in-
steady codeword operation will be aborted, i.e. all al-
terations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.

ﬁ83OOISYS—VDEW
@ANNUNC.—MEAS.VAL

Mlezsoi1lsys TEsa
florr

AM{e3020sys BrLock

Beginning of block “Annunciations and measured val-
ues for the system interface with VDEW/ZVEI compat-
ible protocol” (acc. IEC 60870-5-103)

Only for VDEW/ZVEI compatible protocol (acc. IEC
60870—-5—103):

in ON position, the VDEW/ZVEI-compatible annunci-
ations (acc. IEC 60870—-5-103) are assigned with the
origin “test operation”

Only for VDEW/ZVEI compatible protocol (acc. IEC
60870—5—103):

in ON position, no annunciations and measured values
are transmitted to the system interface

Do not forget to switch the addresses back to OFF after having finished test operations!
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6.5.4 Selection of parameter sets — address block 85

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

The first parameter set is identified as set A, the other
sets are B, C and D. Each of these sets has been set
during parameterizing (Section 6.3.1.2) provided
the switch-over facility is used.

6.5.4.1 Read-out of settings of a parameter

set

In order to look up the settings of a parameter setin
the display it is sufficient to go to any address of the
function parameters (i.e. addresses above 1000 and
below 4000), either by direct addressing using key
DA, entering the four-figure address code and termi-
nating with enter key E, or by paging through the dis-
play with {} or ||. You can switch over to look up a dif-
ferent parameter set, e.g.

— Press key combination F 2, i.e. first the fupetion
key F and then the number key 2. All displayed
parameters now refer to parameter set B:

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

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

® Key combination F 1:
access to parameterset A

Key combination F 2:
access tosparameter set B

Key combination F 3:
acgess toyparameter set C

Key combination 4 4:
aceess to parameter set D

The relay operatestalways with the active parameter
set even duringyread-out of the parameters of any
desired parameterset. The change-over procedure
described’herelis, therefore, only valid for read-out
of parameters’in the display.

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

For change over to a different parameter set, i.e. if
a different set shall be activated, the address block
85isto be used. Forthis, codeword entry (code level
1) is required.

The block for processing parameter sets is reached
by pressing the direct address key DA followed by
the address 8 5 0 0 and enter key E or by paging
through the display with {} or ||. The heading of the
block will appear:

ﬁ 85000 PARAMEL ER
4} CHANGE - OV E'R

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

Itis possibledo scrollthrough the individual address-
es using the, t key opto scroll backwards with |.

Address 8501 shows the actually active parameter
set with which the relay operates.

In order to switch over to a different parameter set
sctoll,on with 1 to address 8503. Using the
“No*-—key N you can change to any desired param-
eter set; alternatively, you can decide that the pa-
rameter sets are to be switched over from binary in-
puts or via the system interface. If the desired set or
possibility appears in the display, press the enter
key E.

As with every settings of the device for which code-
word input is necessary, codeword operation must
be terminated. This is done by using the key combi-
nation F E, i.e. depressing the function key F fol-
lowed by the entry key E. The display shows the
question “SAVE NEW SETTINGS?”. Confirm with
the “Yes” —key Y that the new settings shall become
valid now. If you press the “No”—key N instead,
codeword operation will be aborted, i.e. all alter-
ations which have been changed since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective.
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Mesoi1lacrIiv ParRawM
flser a

MfesosBacrTIivarIineg
'

SET A
SET B
SET Cc
SET D

SET BY BIN.INPUT

SET BY L s A CONTR

Address 8501 shows the actually active parameter set

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

If you select SET BY BIN.INPUT, then the parameter
set can be changed over via binary/inputs (see Sec-
tion 6.5.4.3).

If you select SET BY LSA«CONTR, then the parameter
set can be changed oyer viajthe system interface.

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

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

— Locally (i.e. from the operator panel or from PCWia
the operating interface), ACTIVATION must foe
switched to SET BY BIN.INPUT (refersSection
6.5.4.2).

— 2 logical binary inputs are availablefor control of
the 4 parameter sets. These hinaryainputs are
designated “>ParamSelec,d’ and “>Param
Selec.2” (FNo 7 and 8).

— The logical binary inputs must be allocated to 2
physical input modules (referSection 5.5.2) in or-
der to allow control. An'iRput is treated as not en-
ergized when itis not assigned to any physical in-
put.

— The control input signals must be continuously
present as long4as the selected parameter set
shall be active.

The agtive parameter sets are assigned to the logical
binaryjinputs as shown in Table 6.2.

Awssimplified connection example is shown in Figure
6:9. Of course, the binary inputs must be declared in
nermally open (“NO”) mode.

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

no
yes

input not energized
input energized

Table 6.2 Parameter selection via binary input

Selector switch for
T param. set

-—

y

O Ofm >

D_L_

|

| Binary input:

} >ParamSelec.1
|

|

L+

'_A
L+ ——~ 'i, D_ L

Binary input:
>ParamSelec.2

Figure 6.9  Connection scheme for parameter
change-over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

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

/!\ Warning

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

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

Particular attention must be drawn to the
following:

p The earthing screw of the device
must be connected solidly to the
protective earth conductor gefore
any other connection is made.

p Hazardous voltages can be présent
on all circuits and components con-
nected to the supply voltageer taithe
measuring and test quantities,

p Hazardous voltages£ah bespresent
in the device ewen after disconnec-
tion of the supplyavoltage (storage
capacitors!).

P The limit valyés given in the Techni-
cal data (Sgetion3s1) must not be ex-
ceeded atall, net even during testing
and commissiening.

When testing the unit with a secondary injection test
set, it must befensured that no other measured val-
ues are connected and that the tripping leads to the
circuit breaker trip-coils have been interrupted.

/)\ DANGER!

Secondary connections of the current
transformers mustgbe_ short-circuited
before the current leads to the relay are
interrupted!

If a test switch isfinstalled which automati-
cally short-circuits the current transformer
secondary leads,it’is sufficient to set this
switch tothe “Test” position. The short-cir-
cuit switchWmust be checked beforehand
(refer@o Section 5.2.6).

It is recommended that the actual settings for the
relayde used for the testing procedure. If these val-
ues are not (yet) available, test the relay with the fac-
tony,settings: In the following description of the test
sequence’the preset settings are assumed unless
otherwise noted; for different setting values formu-
laeare given, where necessary.

For the functional test a three-phase symmetrical
voltage source with adjustable voltage outputs, to-
gether with a three-phase symmetrical current
source with adjustable currents, should be avail-
able. Phase displacement between test currents Ip
and test voltages Up should preferably be continu-
ously adjustable.

If unsymmetrical currents and voltages occur during
the tests it is likely that the asymmetry monitoring will
frequently operate. This is of no concern because
the condition of steady-state measured values is
monitored and, under normal operating conditions,
these are symmetrical; under short circuit condi-
tions these monitoring systems are not effective.

NOTE! The accuracy which can be achieved during
testing depends on the accuracy of the testing
equipment. The accuracy values specified in the
Technical data can only be reproduced under the
reference conditions set down in IEC 60255 resp.
VDE 0435/part 303 and with the use of precision
measuring instruments. The tests are therefore to be
looked upon purely as functional tests.
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During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the out-
put relays for remote signalling. In the testing hints
the annunciations as set by the factory are stated.
Additional annunciations which can be generated
by other protection functions or part functions are
not mentioned. If the relay is connected to a central
memory device via the serial interface, correct com-
munication between the relay and the master station
must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front plate
and via the remote reset relay (see connection dia-
grams, Appendix A).

NOTE:

The unit contains an integrated frequency follow-up
circuit; this ensures that the protection functions are
always processed with algorithms matched to the

actual frequency. This explains the wide frequency
range and the small frequency influence. However, it
requires that measurement values be present be-
fore a dynamic test can take place, so that the fre-
quency follow-up can operate. Ifa measurement val-
ue is switched from O to the unit without a different
measurement value having been present before-
hand, an additional time delay of approximately 120
ms is incurred since the unit must firstly calculate the
frequency from the measurement value4ln addition,
no output signal is possible if no'meastrement value
is connected. Atrip signal, once.issued, of course, is
maintained for at least the durdtion‘ef the parameter-
ized reset time (refer also to Segtion 3.12).

NOTE:

When the unit is delivered from the factory, all pro-
tective functions have, been switched off. This has
the advantage that'eachiunction can be separately
tested without being influenced by other functions.
The required fanctions must be activated for testing
and commissigning.
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6.6.2 Testing the voltage protection functions

The functions of the under- and overvoltage protec-
tions can only be tested if these functions are confi-
gured as EXIST, in address 7816 for undervoltage
protection (as delivered, refer to Section 5.4.2) and/
or in address 7817 for overvoltage protection. Addi-
tionally, they must have been parameterized as op-
erative (addresses 1601 UNDERVOLT = ON or =
BLOCK TRIP REL for undervoltage protection and/or
1701 OVERVOLT = ON or = BLOCK TRIP REL for
overvoltage protection) — contrary to the condition
as delivered from factory.

The set voltages are always referred to phase-to-
phase voltages! Therefore, when checking the pick-
up values, the phase-to-phase voltage must be
measured. If the pick-up values of the undervoltage
protection are measured it must be considered that
this protection function is frequency-dependent. Re-
fer to the characteristics shown in Section 3.2 for fre-
quency dependency.

A Caution!

Test voltages larger than 140 V may over-
load and damage the relay if applied coné
tinuously (refer to Section 3.1.1 forgover-
load capability).

The time delays for overvoltages are cheekedwith
approximately 1.2 x pick-up value; for underveitage
by switching the voltage to 0 V. It mustibe noted that
the settimes are pure delay timgs; operating times of
the measurement functions are et inelided.

Note: During voltage testing a%ecurrent of 0.5 Iy
should be applied (refer alse NOJIE in Section 6.6.1).

Connect voltage of 1.2 x pieks¥p value U> (address

1702)

¢ Annunciation®“u>“fault” (not marshalled when
delivered ffom factory)

e After T-U> (1.5 s; address 1704), annunciation
“U> trip”(LED 6).
e Trip relays (2, 3 and 4).

Disconnect voltage. Activate binary input “>u>

block” (not marshalled when deliveredyfrom facto-

ry). Set voltage to 1.2 x pick-upsvalue U>.

¢ Annunciation “U> block’(net marshalled when
delivered from factory).

¢ No further alarms regardingyovervoltage protec-
tion.

De-activate binary input.

Disconnect voltage:

¢ Annunciation “U<y fault” (not marshalled when
delivered from, factory).

e After TAU<y(3"s; address 1603), annunciation
“U&y,trip” (LED 6 and signal relay 6).

e Tripyelay ().

Setwoltage to approximately rated voltage. Activate

binaryiinput “>u< block” (binary input 3 when de-

livered from factory). Disconnect voltage.

¢, Annunciation “U< blocked” (not marshalled
when delivered from factory).

» No further alarms regarding undervoltage protec-
tion.

De-activate binary input.

Set voltage to 1.2 x pick-up value U>> (address

1703).

e Annunciation “U>> fault” (not marshalled
when delivered from factory)

e After T-U>> (0 s; address 1705), annunciation
“U>> Trip” (LED 6).

e Trip relays (2, 3 and 4).

Disconnect voltage and current.

Attention! If setting values have been changed for
testing, reset to correct values (addresses 1602 to
1604 abbr. 1702 to 1704).

Further checks are performed with primary values
during commissioning (Section 6.7.4).
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6.6.3 Testing the stator earth fault protection

The functions of the stator earth fault protection can
only be tested if this protection is configured as EX-
IST in address 7819 (as delivered, refer to Section
5.4.2) and has been parameterized as operative —
contrary to the condition as delivered from factory
(address 1901 SEF PROT = ON or = BLOCK TRIP
REL).

The stator earth fault protection comprises three

functions, which may be operative depending onthe

kind of application:

— Measurement of the neutral displacement voltage
Ug>,

— Measurement of the earth fault current Ig>,

— Determination of the direction of the earth fault:
Z(Ug; lg).

For machines in block connection, only the meas-
urement of the neutral displacement voltage is im-
portant; the other two functions must be switched off
(address 1903 EARTH CURR. = OFF, and 1905
DIR.DETERM. = OFF).

When checking the delay times it must be noted that
the settimes are pure delay times; operating times of
the measurement function are not included.

Note: Rated voltage should be connected to the yolt-
age measurement input U, _, for the dynamic test;
ing of the neutral displacement voltage (referalso
note in section 6.6.1).

Connect voltage of 1.2 times setting value{Uearth >
(address 1902) to measurement input fohthenettral
displacement voltage .

¢ Annunciation “U0> Fault” (LED 10When deliv-
ered from factory).

e After T-S/E/F (address 1907, 0.3)s when deliv-
ered from factory) annunciation #S/E/F Trip”
(LED 3 and signal relay 8).

e Trip relays (1, 2, 3, #andi§).

Disconnect voltages

For machines in bus#bar connection, EARTH CURR
must be switched to ON (address 1903). If in ad-
dress 1905 DIR.DETERM. is switched to OFF, the fol-
lowing testing procedure applies:

Set voltage,atithe measurement input for the neutral

displagement™voltage to 1.2 times setting value

Uearth, > (Address 1902).

¢ Annunciation “U0> Fault” (LED 10 when deliv-
ered from factory); no further annunciations.

In addition, switch current at the measurement input
for the earth current to 2 times the setting valte
learth > (address 1904).

¢ Annunciation “Ie> Fault” (not marshalled
when delivered from factory).

e After T-S/E/F (address 1907; 0.3 s when deliv-
ered from factory) annunciation “S/E/F Trip”
(LED 3 and signal relay 3).

e Triprelays (1, 2, 3, 4 and 5).

Disconnect current and voltager

If earth current detection shouldbe/made ineffective
via a binary input (e.g. duringpstart-up of the ma-
chine), then the following tests'may should be per-
formed:

Activate binaryfinput “>s/E/F Ie off” (FNo

5176, not marshalled when delivered from factory).

Set voltage 0,192 x'pick-up value Uearth >(address

1902).

¢ Anpuneiation®u0> Fault” (LED 10 when deliv-
eredfromfactory);

n@ furtherfannunciations.

In addition, switch current at the measurement input

for the, earth current to 2 times the setting value

learth/> (address 1904).

e Annunciation “Ie> Fault” (not marshalled
when delivered from factory).

e After T-S/E/F (address 1907; 0.3 s when deliv-
ered from factory) annunciation “S/E/F
st.Trip” (not marshalled when delivered from
factory).

e Trip relays (not marshalled when delivered from
factory).

Disconnect current and voltage. De-activate binary

input.

If in address 1905 DIR.DETERM is switched to ON
for machines in bus-bar connection, the following
testing procedure applies:

Set voltage at the measurement input for the neutral

displacement voltage to 1.2 times setting value

Uearth > (address 1902).

¢ Annunciation “U0> Fault” (LED 10 when deliv-
ered from factory); no further annunciations.

Switch current — in phase with the neutral displace-

ment voltage — at the measurement input for the

earth current to 2 times the setting value learth >

(address 1904).

¢ Annunciation “Ie> Fault” (not marshalled
when delivered from factory).
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e After T-S/E/F (address 1907; 0.3 s when deliv-
ered from factory). Annunciation “S/E/F Trip”
(LED 3 and signal relay 3).

e Triprelays (1, 2, 3, 4 and 5).

Disconnect current and voltage.

Connect current — in phase opposition to the neutral

displacement voltage — at the measurement input

of the earth current to 2 times the setting value

learth > (address 1904).

¢ Annunciation “Ie> Fault” (not marshalled
when delivered from factory).

¢ No trip indications, no trip signals.

Disconnect current and voltage.

Activate binary input “>U0> block” (FNo 5173,
not marshalled when delivered from factory). Con-
nect voltage. Switch current — in phase with the neu-

tral displacement voltage — at the measurementiin-
put for the earth current to 2 times the setting valte
learth > (address 1904).

e annunciation “U0> blocked” (not /marshalled
when delivered from factory).

¢ No further alarms regarding stator earth fault pro-
tection.

Disconnect current and voltage. De-energize binary
input.

Attention! If setting val@iesthave been changed for
these tests, make sure'that the original settings are
restored (addresses 190140 1908)!

Further checkssare pefformed with primary values
during commissioning (Section 6.7.5).

6.6.4 Testing the frequency protection functions

The functions of the frequency protection 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 f> / f< = ON or = BLOCK TRIP REL).

The simplest function check is a read-out of,thevfre-
quency as measured by the unit. This valug is found
in the operational measured values Atunderaddress
5712.

If a voltage source with adjustable frequency is avail-
able, then the limits of the overfrequency f> and of
the underfrequency stageswcanibé checked without
difficulties.

When checking the delay times it must be noted that
the settimes are pure'delay times; operating times of
the measurement funetion are not included.

Connect rated, voltage, increase frequency until

overfrequency protection (fo) picks up:

¢ Annunciation “f2> Fault” (not marshalled
when delivered from factory).

e After T—f2 (address 2005; 1 s when delivered
fremfactory). Annunciation “£2> Trip” (signal
relay 11).

e Triprelay (2, 3, 4 and 5).

Activate binary input “>£2 block” (FNo 5207, not
marshalled when delivered from factory).

e The blocking annunciation appears (not mar-
shalled when delivered from factory).

e, Annunciations “f2> Fault” and “f2> Trip”
disappear; wait for reset delay (T-RESET =
0,5 s; address 20086) for trip signals to elapse.

Bring frequency back to rated frequency. De-acti-
vate binary input.

Further reduce frequency until the underfrequency

protectlon stage (f1<; address 2002) picks up.
Annunciation “fl1< Fault” (not marshalled
when delivered from factory).

e After T—f1 (address 2003; 1 s when delivered
from factory). Annunciation “f1< Trip” (signal
relay 11).

e Trip relay (1).

Activate binary input “>Frqg. block” (binary input

8 at delivery).

¢ The blocking annunciation appears (not mar-
shalled when delivered from factory).

¢ Annunciations “f1< Fault” and “fl< Trip”
disappear; wait for reset delay (T-RESET =
0,5 s; address 2006) for trip signals to elapse.

Bring frequency back to rated frequency. De-acti-
vate binary input. Switch off test quantity.

Further checks are performed with primary values
during commissioning (Section 6.7.4).
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6.6.5 Testing the power protection functions

The active power supervision and the reactive pow-
er protection can be tested simultaneously.

The active power supervision can be tested if it is
configured as EXIST in address 7822 (refer to Sec-
tion 5.4.2) and parameterized as operative, contrary
to the condition as delivered from factory (address
2201 Pa> = ON or = BLOCK TRIP REL).

The reactive power protection can be tested if it is
configured as EXIST in address 7823 (refer to Sec-
tion 5.4.2) and parameterized as operative, contrary
to the condition as delivered from factory (address
2301 Pr> = ON or = BLOCK TRIP REL).

The internal processing of the power values uses the
one phase-to-phase voltage and an assigned cur-
rent according to Table 6.3.

phase—phase voltage | assigned phase current
for power calculation

UL1 — UL2 IL3
UL2 — UL3 IL1
UL3 — UL1 IL2
Table 6.3 Assignment of phase—phase vOli;

ages and currents for power caleula-
tion

The relay must be informed to which, phasé-to-
phase voltage it is connected. If the powemprotec-
tion functions are tested with a singlé-phase test set,
the phase-to-phase voltage as parameterized under
address 1208 must be applied; the test current must
be injected dependent on this reference voltage, ac-
cording to Table 6.3. If the t€st@are performed three-
phase, the relay takesyautématically the current
which is associatedfwith the, parameterized voltage
for power calculation.

The monitored power difection must have been de-
termined — separately for active and reactive pow-
er — under addresses 2202 and 2302. Dependent
on these Sgttings, the active power supervision
monitorsgeither forward power or reverse power, the
reactive powersupervision monitors either overexci-
tationter underexcitation.

Polarity of power is defined for generator operation,
ie.

Machine delivers
active power
Machine takesyup
activespower
Machine delivers
inductive’power
Machipe takes up
induetive power
or/delivers capaci-
tive power

+Pa Forward power
—Pa Reverse power
+Pr  overexcited operation

—Pr underexcited operation

Note: Reverse active power protection (—Pa) and
underexcitation proteetion (—Pr) are power in-
crease protections since they measure the rise of a
negative pawer.

It mustgbe, noted that the set times are pure delay
times; operating times of the measuring functions
are notincluded. The delay times for power increase
are tested"with twice the pick-up value.

& Forward power (+Pa>):

The forward active power supervision can be
tested when it has been set under address 2202
to DIR. Pa> = Pa forw. (+Pa).

Test current and test voltage in phase (symmetri-
cal test condition); voltage at Uy.

Connect test current 2 x Iy (for condition as deliv-

ered from factory).

¢ Annunciation “Pa> Fault” (not allocated by
factory).

e After T-Pa> (10 s; address 2204), annunci-
ation “pa> Trip” (LED 7).

e Trip relays (2, 3 and 4).

Disconnect test current.

Activate binary input “>Pa block” (not allocated

at delivery). Connect test current.

¢ Annunciation “Pa> blocked” (not allocated
at delivery).

¢ No further alarms regarding forward power su-
pervision.

Disconnect test current.
De-activate binary input.
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# Reverse power (—-Pa>):

If the active power protection is to be used as re-
verse power protection it is advisable to perform
an angle error correction in order to meet the high
accuracy requirements (refer also to Section
6.3.3). If a high—accuracy test equipment is avail-
able (e.g. CMC 56 of Messrs. Omicron), a first
correction step can be performed now. The final
correction, including the main measurement
transformers, is carried out during primary tests,
refer to Section 6.7.7.2.

Angle error correction: Connect three-phase test
quantities; voltages to approx. Uy, phase angle to
180°.

Set the correction factors on the device to zero:
W0 = 0 (address 1206) and W1 = 0 (address
1207).

Adjust test currentto Iy = 1 - Iy and read out and
note the associated phase angle deviation ¢4 un-
der address 5804. Do the same for l» = 0,2 - Iy
and the associated phase angle deviation s

Calculate the new correction factors W1 and WQ
according the following formulae and set them in
addresses 1207 and 1206:

address 1207
addressy1206

W1 = (p1 —@2) / (I1 = I2)
W0=(p1—W1'|1

Repeat the tests; the angle errors_must be now
near zero.

Function check: The reversé pewer protection
can be tested if it has been parameterized under
address 2203 as DIR. Pa>\= Paback. (—Pa).

Test current and test veltage in phase opposition

(symmetrical test gndition); set voltage to Uy

Connect testcurrent of 2 - Iy

¢ Annunciation®pPa>"Fault” (not allocated at
delivery).

o After T=Pa> (40 s: address 2204), annunci-
ation “Pa=3Trip” (LED 7).

e Trip relays (2, 3, and 4)

Disconnect test current.

Activate binary input “>sv tripped” (FNo

5086) not allocated when delivered). Connect

test current.

¢ Annunciation “Pa fault” (notallocated at de-
livery).

e After T-SV-CLOS. (3 s; address 2205),4an-
nunciation “Pa+SVv Trip” (FNo 5463; notallo®
cated when delivered).

Disconnect test current. De-activate biparylinpat.

Activate binary input “>Pa> block”™(met allo-

cated at delivery). Connect test current.

¢ Annunciation “Pa> blocked” (not allocated
at delivery).

¢ Nofurther alarms regardingsexerse power pro-
tection.

Switch off test quantities. ‘Be-activate binary in-

put.

Further checks are performed with primary values
during commissioning (Section 6.7.3).

& Reactive/ power (+Pr>, overexcited opera-

tion):

The inductive power supervision can be tested if it
has‘been parameterized under address 2303 as
DIR. Pr> = Prforw. (+Pr).

The test current lags the test voltage by 90° (sym-

metrical test condition); voltage set to Uy,

Connect test current of 0.6 - .

¢ Annunciation “Pr> Fault” (not allocated at
delivery).

e After T—Pr> (10 s: address 2304), annunci-
ation “pr> Trip” (LED 7).

e Trip relays (2, 3 and 4).

Increase test current to 1.66 - Iy.

¢ Annunciation “Pr>> Fault” (not allocated at
delivery).

e After T—Pr>> (1.5 s: address 2306), annunci-
ation “pr>> Trip” (not allocated at delivery).

Disconnect test current.

Activate binary input “>Pr> block” and “>Pr>

block” (not allocated at delivery). Connect test

current of 1.6 - Iy.

¢ Annunciation “Pr> blocked” (not allocated
at delivery).

¢ No further alarms regarding reactive power
protection.

Switch off test quantities. De-activate binary in-
put.
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@ Reactive power (-Pr>, underexcited opera-
tion):

The capacitive power supervision can be tested if
it has been parameterized under address 2302 as
DIR. Pr> = Pr back. (—Pr).

The test current leads the test voltage by 90°

(symmetrical test condition); voltage set to Uy

Connect test current of 0.6 - Iy

¢ Annunciation “Pr> Fault” (not allocated at
delivery).

e After T—Pr> (10 s: address 2304), annunci-
ation “pr> Trip” (LED 7).

e Trip relays (2, 3 and 4)

Disconnect test current.

Increase test current to 1.66 - .

e Annunciation “Pr>> Fault” (not allocated at
delivery).

e After T-Pr>> (1.5 s: address 2306), annunci-
ation “pr>> Trip” (not allocated at delivery):

Activate binary input “>Pr> block” and “>Px>
block” (not allocated at delivery). Connect test
current of 1.6 - Iy.
¢ Annunciation “Pr> blocked” (not allocated

at delivery).
¢ No further alarms regarding fréactive power
protection.

Switch off test quantities. De-activate binary in-
put.

Further checks are pérformed with primary values
during commissionifig, (Section 6.7.7).

6.6.6 Testing the unbalanced load protection

The unbalanced load protection can only be tested if
this function is configured as EXIST in address 7824
(as delivered, refer to Section 5.4.2) and parameter;
ized as operative (address 2401), contrary to the
condition as delivered from factory.

The unbalanced load protection has two definite
time delay stages and two thermal stages.

The setting value 12> (address 2402) representsthe
pick-up value of the unbalanced load, alarmestage
and at the same time the base currentfor thethermal
replica.

- 12> (address| 2402), with
T-12> (address 2403):
definite time alarm stage

—-12>> (address«#2406) with
T-12>> (address 2407):
definite time trip,stage

- 12> (address 2402) with
TIME CONST (ADDRESS 2404):
thermal trip stage

— THERM.WARN (address 2405)

as a percentage of the thermal trip stage:
thermalalarm stage

Theunbalanced load protection can easily be tested
with'a symmetrical three-phase test current. In this
case'the unbalanced load amounts to the test cur-

rentywhieh is referred to the rated unit current. Trip-
ping must not occur if a current smaller than the set-
tingvalue (address 2402) is connected. After an ap-
propriate time (approximately 5 x 1) a thermal
steady-state value is obtained.

If a single phase current is used, the unbalanced
load amounts to one third of the test current which is
referred to the rated unit current.

The following can be read out under the Operational
Measured Values C (address block 59):

— The negative sequence current in % of rated unit
current as unbalanced load; it should correspond
to approximately the test current;

— the thermal steady-state value of the thermal repli-
ca, which should amount to approximately 100 %
if a test current corresponding to three times the
setting value is connected.

When the pick-up value is exceeded (test current

greater than 12> for three-phase test):

e Time T—I2> (address 2403) elapses,

e Annunciation “I2> Warn” (LED 12 and signal
relay 10).

Note: Rated voltage should be connected to the volt-
age measurement input during the dynamic tests
(refer also to note in Section 6.6.1).
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Switch current to approx. 1,2 x setting value 12> >

(for three-phase test) (address 24086).

¢ Annunciation “I2>> Fault” (notallocated at de-
livery).

e After T-12>> (3 s; address 2407) annunciation
“12>> Trip” (LED 11 and signal relay 9).

e Trip relay (1).

1\ Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

Note: Depending on the setting of the time delay T—
I>> (address 2407), the thermal stages “I2
th.Warn”and/or “I2 ® Trip” may pick up earlier
and remain so after the disconnection of the test cur-
rent.

The thermal stages are tested with a three-phase
current of 1.6 times setting value 12> (address
2402).

Note: Depending on the setting of the time constant

(address 2404), the definite time stages “12>" and/
or “I2>>" may pick up earlier.

Switch on test current.

¢ After reaching the thermal warning siage,(ad-
dress 2405) annunciation “I2 th. Warn®)(LED
12 and signal relay 10).

¢ On reaching the thermal trip stage after a time
which corresponds to half the time constant: an-
nunciation “I2 ® Trip” (LED 11 "and signal
relay 9).

o Trip relay (1).

Disconnect test current.

Note: Before measuring the thermal trip time it must
be ensured that the thermal memory is reset to 0.
This is performed, via the binary input “>RM
th.repl.” (reSetymemory of thermal replica). This
function is notallocated when delivered from factory.
An alternative,approach is to observe a current-free
pausg of at leasts x 1.

If testing with preload is performed, it must be en-
surednthat a thermal equilibrium has been estab-
lishedyprior to the start of the time measurement.
This, is the case only when the pre-load has been
continuously connected for a period of at least 5 x t.

6.6.7 Testing the overcurrent time protection and the overcurrent/undercurrent su-

pervision

The functions of the overcurrenttimeyprotection can
only be tested if these functions are configured as
EXIST in address 7825, as delivered and have been
parameterized as operative(eontrary to the condi-
tion as delivered from faciery) (address 2501 O/C 1>
= ON or BLOCK TRIP REL).

The overcurrent/undereurrent supervision can only
be tested if thesefunctiens are configured as EXIST
in address 7826,,as delivered and have been para-
meterized@s operative (contrary to the condition as
delivered fromiactory) (address 2601 CURR. I>< =
ON or BLOCK TRIP REL.

If some functions have not been used the respective
paragraphs below can be skipped.

desting can be performed single-phase, two-phase
or three-phase without difficulties. For setting values
under 4 - Iy, the current in any phase can be slowly

increased until the stage picks up.

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

Fortests currents above 4 x Iy measurement shall be
performed dynamically. It should be ensured that
the relay picks up at 1.1 times setting value and does
not pick up at 0.9 times setting value. The drop-off
value of the overcurrent time protection depends on
the setting of address 2508; it lies between approxi-
mately 0.90 and 0.99. The overcurrent supervision
I> drops off at approximately 0.95 time pick-up val-
ue, the undercurrent supervision | < at approximate-
ly 1.05 times pick-up value.
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The following applies for the overcurrent time pro-
tection:

Switch on test current of 2 times pick-up value 1>
(address 2502).

¢ Annunciation “I> Fault L1” for L1,
¢ Annunciation “I> Fault L2” for L2,
¢ Annunciation “I> Fault L3” for L3.

These annunciations are on LED 9 at delivery.

The delay times are checked at approx 2 times pick-
up value. It must be noted that the set times are pure
delay times; operating times of the measurement
functions are not included.

Note: Rated voltage should be connected to the volt-
age input U__ | during dynamic current testing (refer
also note in section 6.6.1).

Switch on test current of 2 times (at least 1.2 times)

pick-up value I>> (address 2502):

¢ Annunciation “I> Fault Lx” (depending on
phase, see above).

e After expiry of T-1> (2.5 s, address 2503) annun-
ciation “I> Trip” (LED 1 and signal relay 1).

e Trip relays (2, 3, 4 and 5).

Switch off test current.

If the undervoltage seal-in circuit is used (address
2505 U< SEAL-IN = ON) this can be tested dynams
ically. Seal-in can be initiated by an internal voltage
measurement or via a binary input.

Apply line-to-line test voltage U | above setting)val-
ue U< (address 2506). Switch on a test current e.g.
in phase L1 (above I>, address 2502):

Switch off test voltage U | beforgithe tim€ T—1> has
expired.

Switch off test current;
¢ Annunciation “Us, seal“d@n” (not marshalled
when delivered){

Pick-up signal will beimaintained and trip will occur
after T—I> (address 2503) as above.

After the holding tifie T—SEAL-IN (address 2507),
pick-up anditrip signals disappear.

Repegatithetest with an externally produced under-
voltage,signal. Revert the measured voltage of the
relay, toarated value. Switch on a test current e.g. in
phase\L1 (above |>, address 2502).

Energize binary input “>Useal-in ext” (not allo-
cated when delivered) before the time T—1> has ex-
pired.

Switch off test current:
¢ Annunciation “U< seal in” (not marshalled
when delivered).

Pick-up signal will be maintained and trip will occur
after T—I> (address 2503) as abovg.

After the holding time T—SEAL—-IN“(address 2507),
pick-up and trip signals disappear.

Keep the binary input “>Useal-in ext” ener-
gized. Additionally, energize bipary input “>Useal-
in blk” (not allocated'when'delivered). Repeat the
latest test.

e Annunciation({>Useal-in blk” (not allocated
when delivered).

e Annunciation “@> Fault L1”forwhen phase L1
is tested™RED, 9).

After the eurrent is switched off, pick-up will reset im-
mediately, without seal-in. No further annunciations
coneerning the overcurrent time protection.

De-energize both binary inputs. Switch off mea-
sured quantities.

Attention! Should setting parameters have been
changed during these tests, re-adjust them to their
correct values (addresses 2502 to 2507)!

The following applies for the overcurrent supervi-
sion:
Address 2602 |>< = OVERCURRENT.

The status of two externally coupled conditions
(“I>< coupl. 1”7 and “I>< coupl. 2", FNo
5266 and 5267) are to be heeded. With COUPLING
= ON (address 2606), this function can pick up only
when the respective binary input “I>< coupl. 1”7
(as delivered from factory INPUT 6, address 6106) is
activated. Trip can occur only when the second
binary input “I>< coupl. 2” (as delivered from
factory INPUT 7, address 6107) is activated.

Connect test current (setting value address 2603).

e Annunciation “I>< Fault” (not marshalled
when delivered from factory).

Disconnect test current.

In case of COUPLING = ON perform cross-check:

”

Deactivate input signal “I>< coupl. 1”.
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Connect test current.
¢ No alarm without input signal.

With COUPLING = OFF, pick-up occurs even when

the binary input “I>< coupl. 1”is not energized.

Trip will, nevertheless, not occur without energiza-

tion of the binary input “I>< coupl. 2

e After T-I>< (address 2604) annunciation “I><
Trip” (LED 2 and signal relay 2).

e Trip relay (not marshalled when delivered from

factory).

Disconnect test current.

By inputting the signal “I>< block” (input 2, ad-

dress 6102 as delivered from factory) the function is

blocked.

Connect test current. Activate binary inputs “I><

coupl. 1”and “I>< coupl. 2”.

e Annunciation “I>< block” (not marshalled
when delivered from factory).

¢ No fault indication, no trip indication, no trip.

Disconnect test current. Deactivate binary inputs.

The following applies for the undercurrent supervi-
sion: Address 2602 |>< = UNDERCURRENT

The status of two externally coupled conditions
(“*I>< coupl. 17und“I>< coupl. 2”)aretobe
heeded. With COUPLING = ON (address 2606), this
function can pick up only when the respective binary
input “I>< coupl. 1” (as delivered froam factory,
INPUT 6, address 61086) is activated. Trip camoccur
only when the second binary input “I¥<jeoupl.
2” (as delivered from factory INPUT 7, address 6107)
is activated.

Set test current in all three phases,(if'Single phase
test set, connect all three phasge inputs in series) to
approximately 1.2 x setting,valug |>< (address
2603). If necessary, reseisexisting LED indications
(RESET LED on front plate).

Disconnect test current of at least one phase.

e Annunciation “I>< Fault” (not marshalled
when delivered from factory).

e After T—I>< (address 2604) annunciation “E><
Trip” (LED 2 and signal relay 2).

e Trip relay (not marshalled when delivered from
factory).

Connect test current.

With COUPLING = ON performgross-check:
Deactivate input signal “T®< ceupl. 1”. Discon-
nect test current of at least,ong,phase.

¢ No annunciation without input signal.

Connect test currentt

With COUPLING,="QFF, the above annunciations

appear without thedipput signal “I>< coupl. 1”.

Trip will, nevertheless, not occur without energiza-

tion of thebipany, input “I>< coupl. 2

¢ Aften] —I= </(address 2604) annunciation “I ><
Trip (RED 2 and signal relay 2).

¢ _Trip, relay (not marshalled when delivered from

faetory).

By inputting the signal “I>< block” (input 2, ad-
dress 6102 as delivered from factory) the function is
blocked.

Disconnect test current of at least one phase.

¢ Annunciation “I>< block” (not marshalled
when delivered from factory).

¢ No fault indication, no trip indication, no trip.

Deactivate binary input “I>< block”. Fault indica-
tion and tripping occurs because of the missing cur-
rent.

Further checks are performed with primary values
during commissioning (Section 6.7.3).
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6.6.8 Testing the rotor earth fault protection

The rotor earth fault protection can only be tested if
this function is configured as EXIST in address 7835
(as delivered, refer to Section 5.4.2) and parameter-
ized as operative (address 3501), contrary to the
condition as delivered from factory.

The checking of the rotor earth fault protection is
performed by connecting an a.c. voltage of 45 V to
the voltage measurement input of the rotor earth
fault protection and feeding a current — in phase
with the voltage — of 10 mA into the current mea-
surement input. With the preset coupling reactance
(address 3507) and the preset series resistance (ad-
dress 3508), this corresponds to a rotor resistance
of approx. 4.5 kOhm. The following values can be
read out for the rotor earth fault protection under Op-
erational Measured Values B, address block 58:

— Rrotor  approx. 4.5 kQ
— Urotor  approx. 45 V

— Irotor approx. 10 mA
— Rinput  approx. 4.5 kQ
— Xinput  approx. 0.0 kQ

If 0.0 kQ is displayed for the Rrotor, or if the display
shows 0.0 kQ for Rinput, then test current and test
voltage are not in phase, but in phase opposition.
The polarity of one of the test parameters must be
changed and the measurement repeated.

For different setting values for coupling reactance
and series resistance, the displayed rotor resistance
can be calculated according to the following formu-

la:
2

X

Urotor +
Urotorflroton — Rseries

RrOtOf ~ |r0t0r - Rseries

connected measurement
voltage

whereby: Urotor

Irotor = meagurement current (in
phasedwith Urotor

X =4” set'eoupling resistance (ad-
dress 3507)

Rseries =nf set geries resistance (ad-

dréss 3508)

The warning stage must pick-up with the above

mentioned values.

e After T-WARN-R< (address 3504; 10 s when
delivered from factory) annunciation “R/E/F
WARN” (LED 5 and signal relay 5 when delivered
from factory)

Disconnect measurement parameterss

Note: Rated voltage should be conhgectedto the volt-
age measurement input U__ /@uringsthe dynamic
tests (refer also to note in section; 6.6.1). The set
times are pure delay timesfeperating times of the
measuring functions areqnot included.

Afurther test is performedwith 45V and 90 mA; con-

nected voltage and, current must be in phase.

¢ Annunciation'R/EVE Fault” (not marshalled
when delivered from factory).

e After T-TRIP®R< < (address 3505; 0.5 s when
deliverédy,from factory), annunciation “R/E/F
Trip’ (BED 4"and signal relay 4).

» Tripirelays (2, 3 and 4).

Discaonnect'measuring parameters.

A further test concerns the measuring circuit failure

alarmt

Connect measurement voltage of 45 V, do not con-

nect measurement current.

e After a time delay of approximately 5 s annunci-
ation “Failure R/E/F” (signal relay 12).

Activate binary input “>R/E/F block” (not mar-

shalled when delivered from factory).Apply an in-

phase test current of 90 mA.

e Alarm disappears.

¢ Annunciation “R/E/F blocked” (not mar-
shalled when delivered from factory).

¢ No further annunciations relating to rotor earth
fault protection.

Disconnect measuring parameters.

De-activate binary input.

Further checks are performed with primary values
during commissioning (Sections 6.7.2 and 6.7.6).
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6.6.9 Testing the d.c. voltage time protection

The d.c. voltage time protection can only be tested if
this function is configured as EXIST in address 7836
(as delivered, refer to Section 5.4.2) and parameter-
ized as operative (address 3601), contrary to the
condition as delivered from factory.

The d.c. voltage time protection can be set to act on
voltage increase or voltage decrease (address
3603). Furthermore, an average value formation or
r.m.s. value formation can be parameterized (ad-
dress 3602). In the latter case, the mean value is
multiplied with the factor 1.11 within the protection.

A Caution!

Testing with peak voltage values in excess
of 60 V causes overloading of the input cir-
cuit and must not be performed. (refer to
Technical Data, Section 3.1.1)

The delay times for d.c. overvoltage can be mea-
sured at approximately 1.2 times pick-up value, for
undervoltage by switching the voltage to 0 V. It must
be noted that the set times are pure delay times; op-
erating times of the measurement functions in par#
ticular for the average value formation are are nobin-
cluded.

Note: The d.c. voltage time protection is“effective
even in case no a.c. measured quantity isspresent at
any terminal of the relay, i.e. during “operatingrcon-
dition 0”. In this case, additional meamwalle.galcula-

tion takes place which lead to fourfold operating
time.

The following applies for overvoltage:
Address 3603 DC VOLTAGE = OVERVOLTAGE

Switch voltage to 1.2 times piek-up value Udc><

(address 3604).

¢ Annunciation “Udc Fault’as(not marshalled
when delivered from faetory):

e After T-Udc> < (address'8605; 2 s when deliv-
ered from factory), ampunciation “Udc Trip”
(LED 8 and signal relay 8).

e Trip relay (not masshalled when delivered from
factory).

Disconnect voltage.

The following applies for undervoltage:
Address8603'DC VOLTAGE = UNDERVOLTAGE.

Setwoltage to approximately 12V d.c.

Disconnect voltage.

e Annunciation “Udc Fault”( not marshalled
when delivered from factory).

e After T— Udc > < (address 3605; 2 s when deliv-
ered from factory) annunciation “Udc Trip”
(LED 8 and signal relay 8).

e Trip relay (not marshalled when delivered from
factory).

Further checks are performed with primary values
during commissioning (Section 6.7.4).
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6.6.10 Testing the coupling of external trip functions

Four desired signals from external protection or su-
pervisory units can be connected into the process-
ing of the 7UM512 via binary inputs. Like the internal
signals, they can be annunciated, delayed and
transmitted to the trip matrix.

The external signals can be checked when they
have been configured as EXT. TRIP = EXIST (ad-
dresses 7830, 7831, 7832, and/or 7833, refer to Sec-
tion 5.4.2) and parameterized as operative (ad-
dresses 3001, 3101, 3201, and/or 3301), contrary to
the condition as delivered from factory).

At the time of delivery, one of the external trip func-
tions (>Ext trip 1) is parameterized to INPUT 5 (ad-
dress 6105). The set times are pure delay times.

6.6.11 Testing the trip circuit supervision

Two binary inputs can be used for one channel of the
trip circuit supervision. Address 3902 (see Section
6.3.17) determines whether one or two such trip cirs
cuit supervision circuits shall be used.

The supervised trip circuit is detected as fatlty if
none of the inputs is energized at the same time (re:
fer to Section 4.16). Alarm is given after a time delay
which is specified by the set number ©f repeated
measurements.

The trip circuit supervision can only'he tested if this
function is parameterized as foperative (address
3901 TRP SUPERV = ON, Section 6.8.17), contrary
to the position as deliveredsfrom factory.

Energize the two bigary inputs“which belong to the
tested channel, individ@ially ‘one after the other by
applying a d.c. voltage of#>16 Vdc. But if a higher
pick-up threshold has‘beén set for the binary inputs

Activate binary input of the tested external trip func-

tion.

¢ Annunciation “>Ext trip *”; this is a straight
acknowledgement message by the binary inptt
as operational indication (not allocated when de-
livered from factory).

¢ Annunciation “Ext * Gen.F1lt”this is the ac-
tual fault event annunciation (not allocated when
delivered from factory).

¢ After T-DELAY (address 3002er 3402 or 3202 or
3302; 1 s when delivered from faetory) annunci-
ation “Ext * Gen.Trp% (LED'13 and signal
relay 7).

e Trip relays (2, 3, 4 and 5k

De-activate binary input.

(refer jto Section 5.2.2.1), apply a voltage of
>80Wdc. As long as only one of the inputs is ener-
gized, no trip circuit alarm is given.

Energize both binary inputs which belong to the

tested channel.

¢ No alarm annunciation concerning trip circuit su-
pervision.

De-energize both binary inputs which belong to the

tested channel.

¢ Annunciation “Failure Trip*” (not allocated
when delivered) after a short delay which is speci-
fied by the number of repeated measurements.
address 3903). Since the supervision operates 3
times to 4 times a second, one can expect a delay
of approx. 0.75 s to 1 s per repeated measure-
ment.

Test the second channel in the same way.
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6.7 Commissioning using primary tests

6.7.1 General advices

All secondary test equipment must be removed.
Connect measurement values. All installation prepa-
rations according to Section 5.2 must have been
completed. Primary tests are performed with the
machine.

/!\ 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.).

Primary testing is usually performed in the following
order:

— Tests with the machine at stand-still,

— short-circuit tests,

— voltage tests,

— tests with the machine connected to the network.

The following hints are arranged in this orderaAll pro-
tection functions should be initially switched“@FF
(condition as delivered from factory) so that they do
not influence one another. During primary“testing
the functions are progressively switched to'being
operative.

If a particular protection functigh iswnot required at
all, it should be “de-configured? (refer to Section
5.4.2). It is then treated as NON—EXISTing.

Switching on of a particular function can be per-
formed in two differept ways. The setting addresses
concerned are showngn the respective sections.

— BLOCK TRIP REL: The protection function is op-
erative and @utputs annunciations and measured
values. Howeyver, the trip command is blocked
and it is not transmitted to the trip matrix.

— Protectionfunction ON: The protection function is
operative and outputs annunciations and mea-
sureédwalues. The trip command activates the trip
relays which have been marshalled to the protec-
tion function according to Section 5.5.5. If the pro-
tection command is not marshalled to any trip
relay, tripping does not occur.

6.7.2 Checking the rotor earth fault
protection at stand-still

The rotor earth fault protection can be checked with
the machine at stand-still. The coupling unit, howev-
er, must be supplied with an external @.c. voltage
100 Vto 110V, or 220 V to 230 Va(please refer also to
connection diagram Figure 5.84f Section 5.2.5.).

Switch rotor earth fault pretection (address 3501) to
BLOCK TRIP REL.

In the case of machinesWwith rotating rectifier excita-
tion (Figure 6.10), amearth fault is installed between
the two measurement slip rings with the measure-
ment brushes inplace. In case of machines with ex-
citation vig'slipyrings (Figure 6.11), the earth fault is
installed betwegn one slip ring and earth. The unit
now measures as earth impedance only the reac-
tance ofithe’coupling unit and the brush resistance
(in'seriesiwith a protective resistor for the coupling
capacitors and/or a damping resistor). These values
can'be read out under the Operational Measured
Vfalues B (address 5808 and 5809):

XXX kQ
y.yy ke

Rinput
Xinput

Rinput corresponds to the series resistance
(brushes plus protective resistor) and Xinput corre-
sponds to the capacitive reactance (a negative value
indicates an inductive reactance). If both values are
indicated as 0, then the connections of U,tor OF lrotor
have wrong polarity. Change the polarity of one of
the connections and repeat the measurement. It
must then be checked that the setting values

R—-SERIES
X COUPL.

xxx Q (address 3508)
yyy Q (address 3507)

correspond with the above values. Remove earth
fault bridge.

An earth fault is now fitted as described above via a
resistor of the warning resistance, i.e. 10 kQ when
delivered from factory).

The earth resistance calculated by the unit can be
read out under the Operational Measured Values B
(address 5805) as Rrotor. If substantial deviation oc-
curs between the actual rotor earth resistance and
the indicated resistance, the accuracy can be im-
proved by correction of the c.t. angle error, address
5310 CT ANG. WO.

C53000-G1176-C110

179



7UM512v3

Operating instructions

An earth fault is now fitted as described above via a
resistor of approximately 90 % of the trip resistance
(RE< < TRIP, address 3503, 2 kQ when delivered).
The rotor earth fault protection initiates a pick-up sig-
nal and after T-TRIP-R<< (0.5 s when delivered
from factory) a trip annunciation (LED 4 and signal
relay 4).

In the case of machines with excitation via slip rings,
the above test is repeated for the other slip ring.

Remove earth fault resistor.

) (D

Yvy

Excitation
machine

Yvy

Coupling
unit

Figure 6.10 Excitation via rotating rectifiers with

measurement brushes

Excitation
equipment

2 —

N

Coupling
unit

Figure 6.11 Excitation equipment fed via slip

rings

Lift measurement brushes or interrupt measure-
ment circuit. Alarm “Failure R/E/F” is indicated
after a time delay of approx. 5 s (signal relay 12).
Close measurement circuit.

If the alarm “Failure R/E/F” is also present'with
the measurement circuit closed, then the rotor—
earth capacitance is less than 0.15 uF. In this case, a
measurement circuit supervision is not possible; the
alarm “Failure R/E/F” then should not be mar-
shalled to any binary output.

After the completion of the test, checkthat all provi-
sional measures for testing have been reversed:

Earthing bridge or resistorhas|lbeen removed,
measurement circuit fiasibeen closed,

controller unit connected to its operational supply
a.c. voltage (referalse,connection diagram in Figure
5.8 in Sectign,5.2.5).

Tests with,the tunning machine are described later
under section 6.7.6.

6.7.3 Checking the current circuits

Switch unbalanced load protection (address 2401),
overcurrent time protection (address 2501) and
overcurrent/undercurrent supervision (if used) to
BLOCK TRIP REL.

With the primary plant voltage-free and earthed, in-
stall a three-pole short-circuit bridge which is capa-
ble of carrying rated current (e.g. earthing isolator)
to the machine line-side terminals.

/N

DANGER!

Operations in primary area must only be
performed with the machine at stand-
still and with plant sections voltage-free
and earthed!

Slowly excite generator, however, stator current
should not increase to above machine rated current.

Read out current values in all three phases under ad-
dress block 57. They are displayed in primary values
as well as in % of the unit rated current and can be
compared with the actual currents flowing. If sub-
stantial deviations occur, then the current transform-
er connections are incorrect.
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The phase sequence must be clockwise. If the ma-
chine has counter-clockwise rotation, two phases
must be interchanged, or the accordingly allocated
binary input “>Phase rotat” must be energized at
generator stand-still. The unbalanced load can be
read out under address 5901. It must be practically
zero. If this is not the case, check for crossed current
transformer leads:

If the unbalanced load amounts to about 1/3 of the
phase currents then current is flowing in only one or
in only two of the phases.

If the unbalanced load amounts to about 2/3 of the
phase currents, then one current transformer has
wrong polarity.

If the unbalanced load is about the same as the
phase currents, then two phases have been
crossed.

— Shut down and de-excite generator,

— apply plant earths,

— short-circuit current transformers,

— check current transformer circuits and make cor-
rections,

— repeat test.

If no unbalanced load is present, then theghermal
replica under address 5902 must also show0,%.

The short-circuit tests are completed aftepthe geper-
ator has been shut down and de-excited andrafter
the short-circuit bridge has been remoeved.4No fur-
ther tests are required for the gvercurrent time pro-
tection, the overcurrent/underctirentesupervision
and the unbalanced load protegtion; these functions
were tested thoroughly under 6:6.6 and 6.6.7. The
overcurrent time protection,is‘made operative (ad-
dress 2501: O/C I> = ON) and serves from now on
as short-circuit protectiomyforsall further tests. The
unbalanced load pretegtion is also made operative
(address 2401:‘GUNBAL.LOAD = ON).

If used, thefover€urrent or undercurrent supervision
is also switched {0 be operative (address 2601
CURR. I> < = ON) and parameterized to the desired
function (address 2602 |>< = OVERCURRENT or
UNDERCURRENT). Function and peripherals
(blocéking, coupled condition) have already been
checked under 6.6.7.

6.7.4 Checking the voltage circuits

Check in the unexcited condition of the machine
with the help of remanent currents, that’ current
transformer circuits are not open nor shart-circuited
and all short-circuit bridges are removed.

If the d.c. voltage time protection is used for the su-
pervision of the excitation voltage, it can be tested
together with the voltage tests. Wnder address 3601
DC VOLTAGE is set to BLOEK TRIP REL.

Switch under- and ovetvoliage protection (address-
es 1601 and 1701) @and frequency protection (ad-
dress 2001) to BLOCK TRIP REL.

If the unit is tofbe Used as undervoltage protection,
then blocking ofithis function on tripping of the volt-
age transférmer.m:c.b. should also be tested during
the voltage tests. It is assumed that the auxiliary con-
tact oftheym.¢’b. is marshalled to a binary input “>u<
bleck”(INPUT 3 when delivered from factory).

=,Switeh voltage transformer m.c.b. to tripped posi-
tion,

& check that the message “U< blocked” is indi-
cated in the operational annunciations (address
block 51) with the Coming index,

— slowly excite generator to rated voltage,

— check that the voltage in address 5707 is almost
zero,

— switch on voltage transformer m.c.b.

— check that the message “U< blocked” is indi-
cated in the operational annunciations, but this
time with the Going index.

Should the 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 inputs (“NO” or “NC” contact) in
accordance with Section 5.5.2.

With the generator excited to rated voltage, read out
voltage in address 5707. It can be compared with
the actual voltage. As a rule, the phase-to-phase
voltage U, i_,» is connected. If substantial devi-
ations occur, then the voltage transformer connec-
tions are incorrect.
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— Shut down and de-excite generator,

— apply plant earths,

— check voltage transformer circuits and make cor-
rections,

— repeat test.

The following applies to undervoltage protection:
Adjust machine to rated speed and slowly de-excite
generator. When the generator voltage (phase-to-
phase) drops below the value set for U< (address
1602), pick-up alarm “U< Fault” (not marshalled
when delivered from factory) appears, and after T—
U< (address 1603), trip signal “U< Trip” appears
(LED 6 and signal relay 6).

If desired, a point on the voltage/frequency charac-
teristic (Figure 3.1 in Section 3.2 ) can be tested by
changing the speed while keeping the undervoltage
constant. Switch machine speed regulation to
“manual” operation. Slowly change machine speed,
so that undervoltage protection just picks up. Com-
pare pick-up value and frequency with the theoreti-
cal value determined from the characteristic.

At this point, the frequency protection can be
checked:

Increase machine speed, so that overfrequency pro-

tection just picks up (at delivery frequency stage f4

address 2004):

¢ Annunciation “f2> Fault” (not marshalled
when delivered from factory)

e After T—f2 (address 2005; 1 s when delivered
from factory) annunciation “£2> Trip’.(signal
relay 11 when delivered from factory).

If a binary input is used for blocking, the frequency
stage fo (“>£2 block”, not marshalledywhen deliv-
ered from factory) or for blocking oftheitotal frequen-
cy protection (“>Frq. block’jINPWUT 8 when de-
livered from factory), activate the,block:

¢ Annunciations of the frequghcy stage f» disap-

pear.
De-activate binary input.

Reduce machine“spéed, so that underfrequency

protection stage f; (address 2002) pick up:

¢ Annunciations “fl< Fault” (not marshalled
when delivered from factory).

e After T—f1 (address 2003; 1 s when delivered
from factory) annunciation “f1< Trip” (signal
relay 1f\when delivered from factory).

If a binary input is used for blocking the frequency
stage f; (“>£1 block”, not marshalled when deliv-
ered from factory) or for blocking of the total frequen-
cy protection (“>Frq. block”, INPUT 8 when.de-
livered from factory), activate the block:

¢ Annunciations of the frequency stage f; disaps

pear.
De-activate binary input.

By connecting the excitation voltageto the d.c. volt-

age measurement input, the funétion'ef the d.c. volt-

age time protection can also be tested: Adjust ma-

chine to rated speed and slowly de=excite the gener-

ator, so that d.c. voltage protection’just picks up.

¢ Annunciation “U DC Fault” (not marshalled
when delivered from fagtory);

e After T-U-DC> <g{address 3605) annunciation
“U DC Trip” (LED,8 and signal relay 8).

Adjust machine to rated@rspeed and slowly de-excite
the generatoriylhejafnnunciations remain after the
maching has beemcompletely de-excited. They can
be resetybymenergizing the accordingly allocated
binarwinputit>u< block” (FNo 6506).

If the'd.c. voltage measurement circuit has not yet
béenitested as described above, then the respective
plant voltage must be changed according to the re-
quired conditions and the reaction of the protection
unit must be tested. On exceeding or falling below
(according to address 3603) the limit voltage (ad-
dress 3604) annunciation “U DC Fault” appears
(not marshalled when delivered from factory), and
after T-U-DC>< (address 3605) annunciation
“U DC Trip” (LED 8 and signal relay 8 at delivery).

Afterwards, the d.c. voltage protection is made op-
erative (address 3601 DC VOLTAGE = ON) or - fif
not used — is switched to be inoperative (DC VOLT-
AGE = OFF).

The voltage tests are completed after the generator
has been shut down.

The required voltage and frequency protection func-
tions are switched to be operative (address 1601:
UNDERVOLT = ON or OFF), (address 1701: OVER-
VOLT = ON or OFF) and (address 2001:f> /f< = ON
or OFF). Partial functions can be switched to be inop-
erative by appropriate limit value settings (e.g. f* set
to rated frequency).
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6.7.5 Checking the stator earth fault protection

The procedure for checking the stator earth fault
protection depends mainly on whether the machine
is connected to the network in block connection orin

bus-bar connection. In both cases correct function-
ing and protected zone must be checked®

Ck

\
]

-l

-l

Rg - Loading resistor
Rt - Voltage divider 1:5
Ur - Neutral displacement voltage at protection relay
Ug - Displacement voltage at the protection

Cg - Generator—earth capacitance

CL - Line—earth capacitance

Ct — Winding—earth capacitance of block transformer
Ck - Coupling capacitance of block transformer

CTr

—|
—|

Figure 6.12 Block connection with earthing, transformer

6.7.5.1  Block connection

In the event of an external (high-voltage side) short-
circuit, an interference voltage is‘transmitted via the
coupling capacitance Ckm(Figure 6.12) which in-
duces a neutral displacement) voltage on the ma-
chine side. To ensurethatithis voltage is not inter-
preted by the protectiop ag an earth fault within the
machine, it is reduced bysa suitable loading resistor
to a value whiich corresponds to approximately one
half the pick-upfvoltage Uearth > (address 1902).
On the otherthandgthe earth fault current resulting
from the loadingfesistor in the event of an earth fault
at the machine terminals should not exceed 10 A.

Chetking the protected zone

€oupling capacitance Ck and loading resistor Rg
represent a voltage divider (equivalent circuit dia-
gram Figure 6.13); whereby Rg’ is the resistance Rg
referred to the machine terminal circuit. Since the
reactance of the coupling capacitance is much larg-
er than the referred resistance of the loading resistor

Rg’, Uc can be assumed to be Uyy/+/3 (compare
also vector diagram Figure 6.14), whereby Unu/~/3
is the neutral displacement voltage with a full dis-
placement of the network (upper-voltage) neutral.
The following applies:

1 _U,_UNU
(DCK h R\/§

Ur' = Rg’ - wCk - Unu/A/3

RB, .

Inserting the voltage transformation ratio TR of the
earthing transformer:

Ug’' = T—: -Ur and Rg’ = (%2 -Rg
we obtain:

TR =
Ur = ry Rg - wCk - Unu/A/8
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Unu Rated voltage on upper-voltage side of block
transformer

Uc Voltage at coupling capacitance Cg

Ck  Total coupling capacitance between upper-voltage
and lower-voltage windings.

UR' Voltage across loading resistor

Rg’ Loading resistor of earthing transformer, referred to
machine circuit.

Figure 6.13 Equivalent diagram

Unu/v/3
/:T UR’

U -

Figure 6.14 Vector diagram

Together with the voltage divider 500V/100V this cof-
responds to a displacement voltage of

1 TR =
Ue =3 3 -Rg - wCk - Unu/v/3

at the input of the unit.

The pick-up value for the neutral displacement volt-
age should amount to at least twigesthewalue of this
interference voltage.

Example:

Network:  Unu =110 kV
fN = 50 Hz
Ck =0.01 uF

Earthing transformer: "R = 36

i TR 5
Ue = — -— - Rg, wCx - Unu//3
5 3
Ue = 438 . 100 .3145-1.0.01 . 10-6F
5\ 3
110
LT
Vs
=48V

10V has been chosen as the setting value for Uearth
> in address 1902 which corresponds to a protec-
tive zone of 90 %.

Note: When using a neutral earthing transformergzLR
must be inserted as the voltage transformationratio
instead of TR/3. The result is the same since the Neus
tral earthing transformer has only one winding.

Checking for machine earth fault

Switch stator earth fault protection,(address 1901) to
BLOCK TRIP REL. Furthermore, theeEARTH CURR
under address 1903 must begwiiched OFF.

With the primary plant voltagesfree and earthed, in-
stall a single-pole earth fault inithe proximity of the
machine terminals.

/) DANGER!

Operationsin primary area must only be
performed with the machine at stand-
still'and with plant sections voltage-free
andiearthed!

Start tp, machine and slowly excite (however, not
above,Un/+/3) until the stator earth fault protection
picks-up (LED 3 when delivered from factory), refer

also Figure 6.15.

Read out Uearth in OPERATIONAL MEASURED
VALUES A (address 5708). If the connections are
correct, this value corresponds with the machine ter-
minal voltage in percent, referred to rated machine
voltage (if applicable, deviating rated primary volt-
age of earthing transformer or neutral earthing trans-
former must be taken into account). This value also
corresponds with the setting value Uearth > under
address 1902.

The protection zone is 100 % — Uearth [%], e.g.

Machine voltage at pick-up: 0.1 - Uy
Measured value Uearth 10 %
Setting value Uearth > 10V
Protected zone 90 %

Read out the indication “Uearth Lx”inthe fault an-
nunciations (address 5200). The “Lx” indicates the
faulted phase provided voltage is connected to the
voltage protection input and the reference voltage is
set correctly in address 1208.

Shut down machine. Remove earth fault bridge.
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_Ue
Uearth>

05T 1 - ST

Pick-up value

Value extrapolated
f tO 100 % UNmach

Earth fault on !
upper-voltage side

corresponds to 90 % protected zone

uy —»

1
100 %

UNMasch

Figure 6.15 Neutral displacement voltage during earth faults

Check using network earth fault

With the primary plant voltage-free and earthédfin-
stall a single-pole earth fault bridge on the high-volt-
age side of the block transformer.

/)\ DANGER!

Operations in primary area must only be
performed with the machinesat stand-
still and with plant se¢tions voltage-free
and earthed!

A Caution!

The star-points of the transformer must
not béyconnected to earth during this
test!

Start up machine afnd slowly excite to 40 % of rated
machine voltage{(max. 60 %). Stator earth fault pro-
tection does not pick-up.

Readjout U0 in the OPERATIONAL MEASURED
VARWES A (address 5708). This value is extrapo-
lated, to rated machine voltage (Figure 6.15). The
fault value thus calculated should correspond, atthe
most, to half the pick-up value Uearth > (address
1902), in order to achieve the desired safety margin.

Shut down machine. Remove earth fault bridge.

Ifythe starpoint of the high-voltage side of the
block transformer is to be earthed during normal
operation, re-establish starpoint earthing.

Switch stator earth fault protection to be operative:
address 1901 SEF PROT. = ON.

6.7.5.2 Bus-bar connection

Firstly, the correct functioning of the loading equip-
ment must be checked: sequencing, time limit, etc.

Switch stator earth fault protection (address 1901) to
BLOCK TRIP REL. Furthermore, the EARTH
CURRent under address 1903 must be switched
ON. Under address 1905, the DIR.DETERM can be
switched to OFF or ON.

With the primary plant earthed and voltage-free, in-
stall earth fault bridge between machine terminals
and toroidal current transformer (Fig. 6.16).

/N

DANGER!

Operations in primary area must only be
performed with the machine at stand-
still and with plant sections voltage-free
and earthed!

C53000-G1176-C110
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Start up machine and slowly excite (up to a maxi-
mum of Uyn/+/3) until the stator earth fault protection
picks up: alarm “U0> Fault” (LED 10 when deliv-

ered from factory). At the same time the alarm “Ie>

Fault” should appear, if marshalled. O

O

\ \ \ Earthing transformer

Un 100 500y
V3 V3 3

&

=D
3

\/ u

E

100 V

% 4
o
Q

Loading device for
earthing transformer

E—

L_“|

gj

re 6.16 Earth fault with bus-bar connection
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Read out Uearth under OPERATIONAL MEASURED
VALUES A (address 5708). If the connections are
correct, this measured value is equal to the machine
terminal voltage in percent, referred to rated ma-
chine voltage (if applicable, deviating rated primary
voltage of earthing transformer or voltage transform-
er must be taken into account). This value also cor-
responds to the setting value Uearth > in address
1902.

Read out learth under OPERATIONAL MEASURED
VALUES A (address 5709). This measured value
should be approximately equal to or slightly higher
than the setting value learth > under address 1904.

The value 100 % — Uearth [%] should correspond to
the desired protected zone, e.g.

Machine voltage at pick-up: 0.1 - Uy
Measuring value Uearth 10 %
Setting value Uearth> 10V
Protected zone 90 %

A cross check is then performed. After the machine
has been de-excited and shut down, the earth fault
bridge is installed on the other side of the current
transformers (as viewed from the machine).

/) DANGER!

Operations in primary area must only.be
performed with the machine at“stand-
still and with plant sections voltage-free
and earthed!

After restarting and exciting the machine abovegthe
pick-up value of the displacement voltage,, ‘Ue
Fault” picks up (LED 10 when delivered from facte-
ry), however “Ie Fault” does not pick up,and trip-
ping does not occur. The measured yalue {dearth
should be negligible and on no account sheuld it be
larger then half the setting value learth>.

Shut down and de-excite machine. Remove earth
fault bridge. If the directional measurement is not ac-
tivated (address 1905 DIR.DETERM = OFF),then
the checking of the stator earth fault connection is
completed; the stator earth fault protection switched
to be operative (address 1901 SEF PROT. = ON); the
remainder of this section is then of no concern.

If the earth fadlt“directional measurement is acti-
vated (addressyl905'DIR.DETERM = ON), then the
correct cornection and polarity of the current and
voltage conpections must be checked.

With the pfimary plant earthed and voltage-free,
install'€arth fault bridge between machine terminals
and toroidal current transformer. The machine is ex-
citedyto a voltage corresponding to the neutral dis-
placement voltage above the pick-up value. With
correct polarity, the trip signal “s/E/F Trip” ap-
pears (LED 3 and signal relay 3 when delivered from
factory).

Shut down and de-excite machine. Remove earth
fault bridge.

7UM512

- - - - -

|||—‘>--

L1

L2

L3

Figure 6.17 Directional check with toroidal residual current transformers
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If loading equipment is not available and if an earth
fault test with the network is not possible, then the
following test can be performed with secondary
measures, however with the symmetrical primary
load current:

With current supplied from a toroidal residual cur-
rent transformer, a voltage transformer (e.g. L1) is
by-passed which simulates the formation of a neu-
tral displacement voltage (Figure 6.17). From the
same phase, a test current is fed via a current-limit-
ing resistor Z through the toroidal transformer. The
connection and direction of the current conductor
through the toroidal transformer is to be closely
checked. If the current is too small for the relay to
pick-up, then its effect can be increased by feeding
the conductor several times through the toroidal
transformer.

For Z either a resistor (30 to 500 Q) or a capacitor (10
to 100 uF) in series with an inrush-current-limiting re-
sistor (approximately 50 to 100 Q) is used. With cor-
rect connections, the described circuit results in the
alarms: “U0 > Fault”, "Ie> Fault” and finally
“s/E/F Trip” (LED 3 and signal relay 3).

If the current is supplied from a set of c.t.’s in Holm-
green connection (Figure 6.18), the displacement
voltage is obtained in the same manner as in the
above circuit. Only the current of that current trams-
former which is in the same phase as the by-passed
voltage transformer in the delta connection is*fed
into the current path. In case of active power in ma-
chine direction, the same conditions apply for the
relay — in principle — as with an earth fault in ma-
chine direction in a compensated ngtwark and vice
versa.

If, in anisolated network, the vgltage,connections for
the reactive current measurement should be main-
tained for testing, then it should be noted that with a
power flow with inductive'eemponent in forwards di-
rection results in a bagkwards direction for the earth
fault relay (contrary teian earth fault in this direction).

Shut down /machine after completion of the direc-
tional tests.\CerreetsConnections must be re-es-
tablished and,re-checked.

Switchystator,earth fault protection to be operative:
address 1901 SEF PROT. = ON.

7UM512

le

L1

L2

L3

Figurey6.18* Directional check with current transformers in Holmgreen connection
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6.7.6 Checking the rotor earth fault protection during operation

In Section 6.7.2, the rotor earth fault protection was
checked with the machine at stand-still. In order to
exclude possible interference on the measurement
circuit by the running machine, an additional test
during operation is recommended.

] Caution!

The excitation circuit must be free of any
earth connection during this test!

An earth fault is simulated via a resistor of approxi-
mately 90 % of the trip resistance (RE< < TRIP, ad-
dress 3503). In machines with rotating rectifier exci-
tation (Figure 6.19), the resistor is placed between
the measurement slip rings; in machines with excita-
tion via slip rings (Figure 6.20) between one slip ring
and earth.

Start up machine and excite to rated voltage. If appli-
cable place measurement brushes into operation.

The rotor earth fault protection initiates pick-up and,
after T-TRIP—R< < (0.5 s when delivered from fac-
tory), trip annunciation (LED 4 and signal relay 4).

The earth resistance Rrotor as calculated by the unit
can be read out in the OPERATIONAL MEASWURED
VALUES B (address 5805).

For machines with excitation via slip rings ghe tést is
repeated for the other slip ring.

Shut down machine. Remove earth fatilt resistor.

Switch the rotor earth fault pretection ROTOR E/F =
ON under address 3501.

machine

Bt .

N Excitation
h,

Bt

Figure 6.19 “Excitation via rotating rectifiers with

measurement brushes

Excitation
equipment

==

N

Coupling
unit

Figure 6.20 Excitation equipment fed via slip
rings
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6.7.7 Tests with the machine connected to the network

6.7.7.1 Checking the correct connection po-

larity

The a.c. voltage which is connected to the relay
must be correctly parameterized in address 1208. It
is important that this connection is checked, particu-
larly for the power protection functions.

The following test instructions apply to a synchro-
nous generator.

Run up generator and synchronize with network.
Slowly increase driving power input (up to approxi-
mately 5 %). The active power is read out under the
operational measured values under address 5801
as a positive active power Pa.

If a negative active power value should be read out,
then the actual polarity relationship between current
transformers and voltage transformers does not ac-
cord with the polarity parameterized under address
1205. Re-parameterize address 1205. If the power
reading is still incorrect, the fault must be in the in-
strument transformer connections (e.g. cyclic ex-
change of phases):

Shut down and de-excite generator,

apply plant earths,

short-circuit current transformers,

correct fault in instrument transformer leads’(Cit.
and/or v.t.),

repeat test.

6.7.7.2 Measurement of motoring power and
angle error correction

If the active power protection shall be used as re-
verse power protection,(addréss 2202 = Pa BACK.
(—Pa) for a synchrodous‘genefator, then correction
of the angle error6f therinstrument transformers is
essential. Leavethe agtive power protection
switched to OFF (address 2201) for the moment.
This function and the following measurements are
not required for motors.

The motgring, power is — as an active power — al-
most consiantand independent of the reactive pow-
er, i.eqindependent of the excitation current. Howev-
er, the protection relay may calculate different active
power Values dependent of the excitation because
of possible angle errors of the current and voltage
transformers. The motoring power curve then would

not be a straight line in parallel to the real axis of the
power diagram of the machine. Therefore, the angle
deviations should be measured at three measuring
points of the power diagram and the correction pa*
rameters WO and W1 should be established. In con-
junction with the preparations according to Seetion
6.6.5, the angle errors are thus minimized.

Reduce driving power to zero by clesingithe regulat-
ing valves. The generator now takes motoring ener-
gy from the network.

A Caution!

For aturbine set, the intake of reverse pow-
eris only permissible for a short time, since
operation ofithe turbine without a certain
throughput of steam (cooling effect) can
lead\toneverheating of the turbine blades!

0. Adjustexcitation until the reactive power amount
tovapproximately 0.

Readrout the active power with sign (negative) in
thefoperational measured values under address
5801 and note it down as Py (see table below).

Read out the reactive power with sign in the op-
erational measured values under address 5801
and note it down as Qg (see table below).

1. If possible slowly increase excitation to 0.3 times
rated apparent power of generator (overexcited).

Read out the motoring power with polarity (nega-
tive sign) in the operational measured values un-
der address 5801 and note it down as P4 (see
table below).

Read out the reactive power with polarity (positive
sign) in the operational measured values under
address 5802 and note it down as Q4 (see table
below).

2. If possible reduce excitationto approximately 0.3
times rated apparent power of generator (under-
excited).

A Caution!

Underexcitation may cause the generator
fall out of step!
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Read out the motoring power with polarity (nega-
tive sign) in the operational measured values un-
der address 5801 and note it down as P, (see
table below).

Read out the reactive power with polarity (nega-
tive sign) in the operational measured values un-
der address 5802 and note it down as Q, (see
table below).

3. Adjust generator to no-load excitation and shut
down.

P/PN

underexcited Qo Qq overexcitedd/Qn

Item active power reactive power
R

1 Py Qs

2 Po Qe

The read-out measured values P41, and’P5 are now
used to carry out angle error correction, ‘€alculate
according to the following formula:

Qcorr = arc tan

The power values must be inserted with their cor-
rect polarity as read’out! Otherwise faulty result!

This correctiofrangle gcorr is used to correct address
1206:

New setting W0 = presetting WO — qcorr

A quarter of the sum of the measured values P4 + Po
is set as pick-up value of the reverse power protec-
tion P> REVERSE under address 2202 (without
negative sign). The relay is instructed that it is an re-
verseypower protection by the set power direction
under address 2203.

6.7.7.3 Checking the active power supervision
as a reverse power protection

If the generator is connected with the netweork, re-
verse power can be caused by

— closing of the regulating valves,
— closing of the trip valve.

Because of possible leakagesin the valves, the re-
verse power test should — (if p@Ssible — be per-
formed for both cases.

In order to confirm the carreet settings, repeat re-
verse power test again. Rerthis, the reverse power
protection (address 220%),is set to BLOCK TRIP REL
and DIR. Pa>_(address 2203) is set to Pa back.
(—Pa) in order{to check its effectiveness (using the
annunciations):

Startgqup geperator and synchronize with network.

Close‘regulating valves.

At approximately 50% motoring power, annunci-
ation“Pa> Fault” (not allocated when delivered
fromyfactory).

e After T-Pa> (address 2204), trip signal “Pa>
Trip” (LED 7 as delivered).

InCrease driving power.

Shut down machine.

Switch ON the active power protection (address
2201).
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6.7.7.4 Checking the reactive power supervi-
sion as an underexcitation protection

Switch reactive power protection (address 2301) to
BLOCK TRIP REL and set DIR. Pr> (address 2303)
to Pr BACK. (—Pr).

The correct functioning is tested by approaching the
set reactive power. The active power is kept con-
stant while the reactive power is changed (underex-
cited) until the protection picks up.

A Caution!

Underexcitation may cause the generator
to fall out of step, in particular with in-
creased active power!

¢ Annunciation “Pr> Fault”.
e After T—Pr> (address 2304), trip signal “Pr>
Trip” (LED 7).

NOTE:

The angle error corrections which are determined
according to Section 6.7.7.2 and set under the ad-
dresses 1206 and 1207, are effective also for the un-
derexcitation protection.

If operation with capacitive load is not possible, then
the load point can also be checked in the inductive
(overexcited) range. In this case, the polarity of the
instrument transformer connections must befre-
parameterized (address 1205). Thus, the character-
istics of the underexcitation protection are gnirrored
around the origin. It must be noted that the active
power protection must also be switchéd, OFF#(ad-

dress 2201) as its characteristic is also mirrored from
the motor into the generator range. Alternatively, the
direction of the reactive power supervision can bg
changed in address 2303.

Do not forget to set the polarity of the instrument
transformers to the correct parameter (address
1205) or the reactive power (address 2303) to the
correct direction.

Check that the desired power stipervision functions
are switched on, the non-desired offaactive power in
address 2201 and reactive power in,address 2301.

6.7.8 Checking\the coupling of exter-
nal trip signals

If the coupling “ef external functions for the alarm
and/or4ripaprocessing is used in the 7UM512, then
one or mote, of these functions must be configured
as EXISTyin the addresses 7830 to 7833. The used
funciion is,"additionally, switched in address 3001,
3101, 8201, and/or 3301: EXT. TRIP x = BLOCK
TRIP'REL.

The function of the coupling is to be checked for one
after another. For this, the source object of the
coupled signal is operated and the effect checked.

Finally the used functions are parameterized to ON
in the associated addresses 3001, 3101, 3201, and/
or 3301.
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6.7.9 Tripping test including circuit breaker — address block 44

Machine protection 7UM51 allows simple checking
of the tripping circuit and each trip relay.

Initiation of the test can be given from the operator
keyboard or from the front operator interface. The
procedure is started with address 4400 which can
be reached by paging with {} or |}, or by direct dialling
DA 44 00 E. Codeword input is necessary (code
level 2).

By further paging with | 1 each of the trip relays can
be selected for test.

After confirmation by the “Yes” —key J/Y the selected
relay closes its contacts for 1 s.

A Warning

After confirmation by the opérator®the
switching device will be operated. Ensure
before each test, that switching is'permis-
sible under the actual switchgear status.
E.g. isolate circuit breaker by opening iso-
lators at each side.

The test procedure can fpeiended or aborted by
pressing the “No” —key Nafter the question “ENER-
GIZE TRIP RELAY,n ?""appears.

Commeneement/of the test blocks

Beginning of the block “trip circuit breaker test:
Livenrip”

Test trip circuit of trip relay 1?
Confirm with J/Y” —key or abort with “N”—key

Test trip circuit of trip relay 27
Confirm with J/Y” —key or abort with “N”—key

Test trip circuit of trip relay 3?
Confirm with J/Y”—key or abort with “N”—key

Test trip circuit of trip relay 4?
Confirm with J/Y”—key or abort with “N”—key

Test trip circuit of trip relay 5?
Confirm with J/Y”—key or abort with “N”—key
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6.7.10 Starting a test fault record — address block 49

Afault record storage can be started at any time us-
ing the operating panel or via the operating inter-
face. Starting a test fault record is also possible via a
binary input provided this is accordingly allocated
(FNo 4 “>start F1ltRec”).

The configuration parameters as set in address
block 74 are decisive for this fault recording (refer to
Section 5.3.5): Selection is made under address
7420 whether instantaneous values or r.m.s. values
should be scanned; address 7431 concerns trigger-
ing via binary input, address 7432 triggering via the

operating keyboard or via the operating interface.
The pre-trigger time was set under address 7441

If the fault record is triggered via a binary input, ré*
cording starts automatically with an external event,
e.g. at the instant of a switching command.

Manual starting of a fault record canbegarsied outin
address block 49, which can be reachedf/by paging
with {} or ||, or by direct diallingswith DA 4900 E.
The start address is reached Wwith T:

e oo0oB TEST

Beginning of block “Ieshfaulb recording”
page on with 1 to address 4901

@FAULT RECORDTING

M4 9010 FAULT REC.
START 2

Start faultrecording? Confirm with ‘J/Y”— key or abort
with page-on key 1

The relay acknowledges successful completion of the

SUCCESSFUL /
test recording
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6.8 Putting the relay into operation

All setting values should be checked again, in case
they were altered during the tests. Particularly check
that all desired protection functions have been pro-
grammed in the configuration parameters (address
blocks 78 and 79, refer to Section 5.4). Ensure that
the trip times are not set to oo for those functions or
stages which should trip and that all desired protec-
tion functions have been switched ON. Those func-
tions which should only give information may be
switched to BLOCK TRIP REL.

Push the key M/S on the front. The display shows
the beginning of the annunciation blocks. Thus, it is
possible that the measured values for the quiescent
state of the relay can be displayed (see below).
These values have been chosen during configura-
tion (refer to Section 5.3.2) under the addresses
7105 and 7106.

Stored indications on the front plate should be reset
by pressing the push-button “RESET LED” on the

front so that from then on only real faults_are indi-
cated. From that moment the measured values of
the quiescent state are displayed. During, pushing
the RESET button, the LEDs on the front will light up
(exceptthe “Blocked” —LED); thus, a LED test is per-
formed at the same time.

Check that the modules‘are ‘properly inserted. The
green LED must be on on thelfront; the red LED must
not be on.

Close housing cover.

All terminal screws, —“@ven those not in use — must
be tightened.

If a test switch'isyavailable, then this must be in the
operating position.

Thewprotection relay is now ready for operation.
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7 Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. Allmeasurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

If the device is equipped with a back-up battery for
saving of stored annunciations and the internal time
clock, the battery should be replaced after at most
10 years of operation (refer to Section 7.2). This rec-
ommendation is valid independent on whether the
battery has been discharged by occasional supply
voltage failures or not.

As the protection is almost completely self-moni-
tored, from the measuring inputs to the command
output relays, hardware and software faults are au-
tomatically annunciated. This ensures the high avail-
ability of the relay and allows a more corrective rath-
er than preventive maintenance strategy. Tests at
short intervals become, therefore, superfluous.

With detected hardware faults the relay blocks itself;
drop-off of the availability relay signals “equipment
fault”. If there is a fault detected in the external mea-
suring circuits, generally an alarm is given only.

Recognized software faults cause the processonto
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 servicefand indi-
cate this condition by the red LED “Blocked on'the
front plate. Drop-off of the availabilitygrelay, signals
“equipment fault”.

The reaction to defects and indigations'@iven by the
relay can be individually and in_chronological se-
quence read off as operatiopakanntinciations under
the address 5100, for defect diagnosis (refer to Sec-
tion 6.4.2).

If the relay is connectéed toga local substation auto-
mation system (LSA),defect indications will also be
transferred via the serialinterface to the central con-
trol system.

/_u\ Warning

Ensure that the connection modules are not
damaged when removing or inserting the
device modules! Hazardous voltages may
occur when the heavy current plugs are
damaged!

71 Routine checks

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

— Read-out of operationalyalues (address blocks
57 to 59) and comparison with the actual values
for checking the analog interfaces.

— Simulation of an interfal short-circuit with 4 x Iy for
checkingtheyanalog input at high currents.

/!_\ Warning

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

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
continuously (refer to Section 3.1 for
overload capability). Observe a cooling
down period!

— Circuit breaker trip circuits are tested by actual
live tripping. Respective notes are given in Sec-
tion 6.7.9.
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7.2 Replacing the back-up battery

The device annunciations are stored in NV—-RAMSs.
A back-up battery is inserted so that they are re-
tained even with a longer failure of the d.c. supply
voltage. The back-up battery is also required for the
internal system clock with calender to continue in
the event of a power supply failure.

The back-up battery should be replaced at the latest
after 10 years of operation. The way of displacement
depends on the applied battery holder.

Recommended battery:

Lithium battery 3 V/1 Ah, type CR 1/2 AA, e.g.

— VARTA Order No. 6127 501 501 for relays with
screwed terminal for the battery,

— VARTA Order No. 6127 101 501 for relays snap-on
battery holder.

The battery is located at the rear edge of the proces-
sor board of the basic module GEA. The basic mod-
ule must be removed from the housing in order to re-
place the battery.

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

— Open housing cover.

— Read out device annunciations, i.e. all addresses
which commence with 5 (5000 onwards)3Lhis is
carried out most convenient usingthe front oper-
ating interface and a personal camputer with the
DIGSI® protection data processing,program; the
information is thus stored inghe'RC.

Note: All configuration data'and settings of the de-
vice are stored in EEPROMSs protected against
switching off of the power supply. They are stored
independent of the back-up battery. They are,
therefore, neitherjlost jwhen the battery is re-
placed norg#vhenithe device is operated without a
battery.

— Only for relays with screwed terminal for the
battery: Prepare the battery as in Figure 7.1:

/!\ Caution!

Do not short-circuit battery! Do not re-
verse battery polarities! Do not charge
battery!

Shorten the legs to 15 mm (6/10 inch) each and
bend over at a length of 40 mm (16/10"inch)"

L 15 ‘ 15

T |

Dimensions
40 in mm
15 !

Bending the back-up battery for re-
lays with screwed terminal for the
battery

Figure 7.1

Later version do not have axial legs but are snapped
on a battery holder.

= Loosen the basic module using the pulling aids
provided at the top and bottom. (Figure 7.5).

A Warning

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

A Caution!

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

— Pull out basic module and place onto the conduc-
tive surface.

— Unscrew used battery from the terminals or re-
move it from the holder; do not place on the con-
ductive surface!

— Insert the prepared battery into the terminals or
holder as in Figure 7.2 and tighten the screws or
as in Figure 7.3.
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;M_
ﬁx-
View upon
the p.c.b.
Rear view on the
removed basic module
|
= [17]
| mE
LI |
I
| —
Figure 7.2  Installation of the back-up battery for relays with screwed batterjaieminals

— Insert basic module into the housing; ensure that

the releasing lever is pushed fully to the left before
the module is pressed in.

— Firmly push in the module using the releasing le-
ver. (Figure 7.5).

/_v\ Warning

The discharged battery contains Lithium.
It must only be disposed off in linewith the
applicable requlations!

Do not reverse polarities! Do not re-
charge! Do not throw into fire! Danger
offexplosion!

£ Provided the internal system clock is not automat-
ically synchronized via the LSA interface, it can

now be set or synchronized as described in Sec-
tion 6.5.1

— Close housing cover.

The replacement of the back-up battery has thus
been completed.

Rear view on the
removed basic module

View upon
the p.c.b.

S

C

I

1 —
Figure 7.3  Installation of the back-up battery for relays with snap-on battery holder
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7.3 Fault tracing

If the protective device indicates a defect, the follow-
ing procedure is suggested:

If none of the LEDs on the front plate of the module is
on, then check:

— Have the modules been properly pushed in and
locked?

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

— Is the auxiliary voltage available with the correct
polarity and of adequate magnitude, connected
to the correct terminals (General diagrams in Ap-
pendix A)?

— Has the mini-fuse in the power supply section
blown (see Figure 7.4)? If appropriate, replace the
fuse according to Section 7.3.1.

If the red fault indicator “Blocked” on the front is on
and the green ready LED remains dark, the device
has recognized an internal fault. Re-initialization of
the protection system could be tried by switching
the d.c. auxiliary voltage off and on again. This, how=
ever, results in loss of fault data and messages'ifthe
relay is not equipped with a buffer battery,&and, if a
parameterizing process has not yet beentgom-
pleted, the last parameters are not stored.

7.3.1 Replacing the mini-fuse

— Select a replacement fuse 5 x 20 mm. Ensure
that the rated value, time lag (medium'slew) and
code letters are correct. (Figure 7.4).

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

— Open housing cover.

A Warning

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

—koosen)the basic module using the pulling aids
provided at the top and bottom. (Figure 7.5).

1\ Caution!

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

Mini-fuse of the power supply;

Rear view on the removed
basic module

medium slow (M)

rated
at Unn/V - value
24/48 2 AJE
60/110/125 1,6 AJE
220/250 1A/G

Figure 7.4

Mini-fuse of the power supply

C53000-G1176-C110
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— Pull out basic module and place onto the conduc-

— Firmly push in the module using the releasing le-
ver. (Figure 7.5).

tive surface.
— Remove blown fuse from the holder (Figure 7.4). — Close housing cover.
— Fit new fuse into the holder (Figure 7.4). Switch on the device again. If a power supply failure
is still signalled, a fault or short-circuit is presenti

— Insert basic module into the housing; ensure that
the releasing lever is pushed fully to the left before
the module is pressed in (Figure 7.5).

the internal power supply. The device should be re-
turned to the factory (see Chapter 8). .

Removing the basic module:
— Pull out basic modul
tive surface. %
Inserting the odule:

— Firmly
releasi

L 4

xS

— Loosen the basic modul% e pulling aids
provided at the top andibottom;
ce onto conduc-

e module using the

— Push relea r fully to the left,
— Insert m e,
g

%
>

1

{4

oo | ol

re 7.5  Aid for removing and inserting basic module

View from above onto a 1/3 size
module with releasing lever
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Repairs, Storage

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 bathsoldered multilayer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original trans-
port packaging for return. If alternative packing is
used, this must provide the degree of protection
against mechanical shock, as laid down in IEC
60255-21—1 class 2and IEC 60255—-21—-2class 1.

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

/_v\ Warning

Hazardous voltages can be presentiin the
device even after disconnection’of the sup-
ply voltage or after removal oftheé module
from the housing (storage £apacitors)!

1\ Caution!

Electrostatic discharges via the component
connections, the PEBtracks or the connect-
ing pins of the modules must be avoided un-
der all circumstances by previously touch-
ing anearthed metal surface. This applies
equally for the» replacement of removable
components;’such as EPROM or EEPROM
chips. Fertransport and returning of individ-
ual modules electrostatic protective pack-
ing material must be used.

Coempenents and modules are not endangered as
long,as‘they are installed within the relay.

Should it become necessary to exchange any de-
vice or module, the complete parameter assignment
should be repeated. Respective notes are contained
in Chapter 5 and 6.

9  Storage

Solid state protective relays shall be stored in"dry
and clean rooms. The limit temperature, range for
storage of the relays or associated spare“parts is
—25 °C to +55 °C (refer Section 3.1.4 under the
Technical data), corresponding to —12 2F to 130 °F

The relative humidity must be within limits such that
neither condensation nor iée forms.

It is recommended to reducetthe storage tempera-
ture tothe range +108Cto#35 °C (50 *Ft0 95 °F);
this prevents fromarlyageing 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 order<e regenerate the electrolytic capacitors.
The,same is'valid before the relay is finally installed.
In'extreme climatic conditions (tropics) pre-warming
weouldthus be achieved and condensation avoided.

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

C53000-G1176-C110
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General diagrams
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51

4A1

4A3

4A2

V.24

4A4

e

Einbau— und Aufbaugehéuse mit V24 — Schnittstelle
FLUSH AND SURFACE MOUNTING CASE WITH V24 DATA LINK

7UM512*—-*DB01-0BBO0 /
7UM512*—-*CB01-0BBO0 /
7UM512*—-*EBO1-0BBO /

F-SMA
4

S

Einbau— Gehause
FLUSH MOUNTIN
7UM512* - *CB01

7UM512*% = *E 0CB
L 4

F-SMA

s

odul

FIBER OPTIC INTERFACE

4A1

4A2

4A3

¥

A4

= o F-SMA

Figure A.3

Aufbau— Gehause mit LWL — Modul
SURFACE MOUNTING CASE WITH FIBER OPTIC INTERFACE

7UM512*—*DB01-0CBO0 /

General diagram 7UM512 (sheet 3 of 3)
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C

Table C.1

Table C.2

Table C.3

Table C.4

Table C.5

Table C.6

Table C.7

NOTE: The following tables list

version.

Tables ( )

Reference table for functional parameters (address boc@ .................. 217
Tests and commissioning aids (address blocks 40 t@ .......................... 226

Annunciations, measured values, etc. (ad s50t059) ... 227

Reference table for configuration par?z&(address blocks 60t079) ............... 228

Operational device control fad ress blocks 80t089) ................. .. ..... 238

a ch are available in the maximum complement of the device. Depen-

dent on the ordered model anz@ ration, only those data may be present which are valid for the individual

NOTE: Th@ are attached to the purchased relay.

L 4
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Annunciations 7UM512 for LSA (DIN 19244 and according VDEW/ZVEI)

FNo. - Function number of annunciation

Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
\Y : Annunciation with Value

LSA No.- Number of annunciation for former LSA (DIN 19244)
according to VDEW/ZVETI:

CA - Compatible Annunciation
GI - Annunciation for General Interrogation
BT - Binary Trace for fault recordings
Typ - Device type (p: according to the configured device type)
Inf - Information number
Ann. |LSA VBEW/ZVEI
FNo.| Meaning Op|Ft|No. [CATGI |BT|Typ|Inft
11|>User defined annunciation 1 CG 90 CAYGI BT pl 27
12|>User defined annunciation 2 CG 94'|'CA |GI|BT p| 28
13|>User defined annunciation 3 CG 92 JCA |GI BT p| 29
14|>User defined annunciation 4 CG 93|CA|GI|BT p| 30
15|>Testing via system-interface CG 135| 53
16|>Block. of monitoring dir. via sys.-int|CG 135| 54
51|Device operative / healthy CG 1 GI 135| 81
52 |Any protection operative CG CA|GI pl 18
55|Re-start of processor system C 193(cAa P 4
56|Initial start of processor system C 3|CA P 5
59|Real time response to LSA C 192
60 |LED Reset C 12|CA p| 19
61 |Logging and measuring functioms blocked|CG CA|GI el 20
62 |Test mode CG CA|GI pl 21
63| PC operation via system interface CG 135| 83
95| Parameters are being set CG 97|CA|GI pl 22
96| Parameter set A is active CG 40|CA|GI pl 23
97| Parameter set B is active CG 41|CA|GI p| 24
98 | Parameter set C is activg CG 42 |CA|GI p| 25
99 | Parameter set D is active CG 43|CA|GI p| 26
110 [Annunciations lost (buffen,overflow) o 195 135(130
112 |Annunciations for LSA('1ost C 196 135|131
140 |General internal fiailure of device CG CA|GI pl| 47
141 |Failure of internad@24 “V¥DC power supply|CG 88 GI 135|161
143 |Failure of interna® ISVDC power supply|CG 83 GI 135|163
144 |Failure of intermnal § VDC power supply [CG 89 GI 135|164
145 |Failure of intexnal {0 VDC power supply |[CG 84 GI 135|165
154 |Supervision tgip gircuit CG 100|CA|GI p| 36
160 |Common ala@sm CG CA|GI p| 46
161 [Measuredgvaluue “S@ipervision of currents |[CG CA|GI pl| 32
162 |Failured Cuxrent summation supervision [CG 104 GI 135|182
163 |Failuré: Qurrgnt symmetry supervision CG 107 GI 135(183
167 |Failure:“Volfage symmetry supervision CG 108 GI 135|186
171 |Failure: PRase sequence supervision CG 111|CA|GI p| 35
301 |Fault in the power system CG 2 135]231
302 |Flt. event w. consecutive no. C 135|232
501 |General fault detection of device C 5 BT|[150|151
502 |General drop-off of device C 6 150|152
511 |Génexal trip of device C 7 BT|150|161
o0lywCurrent in phase IL1 [%] = \%
002 | Current in phase IL2 [%] = \%
603\ Current in phase IL3 [%] = \%
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Ann. [LSA VDEW/ZVETL

FNo.| Meaning Op|Ft|No. |[CA|GI|BT|Typphinf
694 [Frequency f [Hz] = Y

774 |Secondary earth voltage UO \%

893 |Secondary phase-phase voltage \

895 |Rotor earth resistance \%

906 |Negative sequence current/unbal. load \Y%

930 |Current phase IL1 [%] = \Y 134144
931 |Current phase IL2 [%] = \Y 134 (144
932 |Current phase IL3 [%] = \Y 134144
936 |Secondary earth voltage UOQO is \% 134144
937 |Frequency £ [Hz] = (only LSA) \Y 134144
939 |Positive sequence current \% 134|144
940 |Negative sequence current/unbal. load \Y% 134144
941 | Power factor of the machine \% 134144
944 |Active power Pa [%] = v 134144
945 |Reactive power Pr [%] = V 134144
946 | Phase-phase voltage v 134144
947 |Rotor earth resistance Y4 134|144
1175 |Trip test for trip relay 1 in progxess 4/CG 70 GI 151 90
1176 |Trip test for trip relay 2 in progx&ss &G 71 GI 151 91
1177 |Trip test for trip relay 3 in progr&ssiy|CG 72 GI 151 92
1178 |Trip test for trip relay 4 in progxess |CG 73 GI 151 93
1179 |Trip test for trip relay 5 in pprogress |[CG 74 GI 151 94
1722 |>0Overcurrent protection:block stageWl> [CG GI 60 2
1811(0/C fault detection stage I> phasegll CG|[210 GI|BT| 60| 50
1812|0/C fault detection stage I> phase L2 CG|212 GI|BT| 60| 51
1813[(0/C fault detection stage IS Jphase L3 CG|214 GI|BT| 60| 52
1815|0/C protection I> phase trip C |235 BT| 60| 71
1950 (>0/C prot. : Block undérvoltage seal-in|CG GI 60([200
1951|>0/C prot. : extern undervolt. seal-in |CG 79 GI 601201
1965|0/C prot. stage I> is swWitched off CG 116 GI 60]215
1966|0/C prot. stage I> I§blecked CG 136 GI 60216
1967|0/C prot. stage I> 4ds aetive CG 126 GI 60217
1970(0/C prot. undervolfage, seal-in CG|221 GI|BT| 60|220
4523 |>Block external trip 1 CG GI 511123
4526 |>Trigger externdl  trip 1 CG 65 GI 511126
4531 |External trip 1{\is switched off CG 21 GI 51(131
4532 |External trip4l Mseblocked CG 60 GI 51(132
4533 |External trip 1"&s active CG 31 GI 51(133
4536 |External Epnipyl: General fault det. CG|[200 GI|BT| 51136
4537 |External €rip W General trip C (244 BT| 51(137
4543 |>Block egternal trip 2 CG GI 511143
4546 |>Trigger external trip 2 CG 66 GI 511|146
4551 |External “@wdp 2 is switched off CG 22 GI 51151
4552 |Extetnal ¢trip 2 is blocked CG 6l GI 51152
4553 |ERternal /trip 2 is active CG 32 GI 51(153
4550 Ext@enal trip 2: General fault det. CG|201 GI|BT| 51156
4557 Exrernal trip 2: General trip C |245 BT| 51(157
4563, >Blogk external trip 3 CG GI 51(163
4560 [>Trdgger external trip 3 CG 67 GI 511166
4571 |External trip 3 is switched off CG 23 GI 51(171
4572 |External trip 3 is blocked CG 62 GI 51(172
4573/External trip 3 is active CG 33 GI 51(173
4576 |External trip 3: General fault det. CG|202 GI|BT| 51176
4577 |External trip 3: General trip C |246 BT| 51(177
4583 |>Block external trip 4 CG GI 51(183
4586 |>Trigger external trip 4 CG 68 GI 511186
4591 |External trip 4 is switched off CG 24 GI 511191
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Ann. [LSA VDEW/ZVEI
FNo.| Meaning Op|Ft|No. [CA|GI|BT|Typ|Inf
4592 |External trip 4 is blocked CG 63 GI 511192
4593 |External trip 4 is active CG 34 GI 511193
4596 |External trip 4: General fault det. CG|203 GI|BT| 51196
4597 |External trip 4: General trip C |247 BT| 51(197
5002 |Suitable measured quantities present CG 45 GI 71 2
5004 | >Phase rotation counter-clockwise CG GI 71 4
5005 |Phase rotation is clockwise C 71 5
5006 | Phase rotation is counter-clockwise C 7L 6
5086 |>Stop valve tripped CG 55 GI 7O, 77
5143 |>Block unbalanced load protection CG GI %0126
5146 |>Reset memory for thermal replica I2 CG GIL 701127
5151 |Unbalanced load prot. is switched off CG 28 GI 701131
5152 |Unbalanced load protection is blocked CG 50 GI 701132
5153 |Unbalanced load protection is active CG 38 GT 701133
5156 |Unbalanced load: Current warning stage |CG 13 GI 701134
5157 |Unbalanced load: Thermal warning stage |CG 14 GI 701135
5158 |Reset memory of thermal replica I2 CG 53 GI 70137
5159 |Unbalanced load: Fault detec. I2>> CG 226 GI|BT| 70138
5160 |Unbalanced load: Trip of current stage CN.238 BT| 70(139
5161 |Unbalanced load: Trip of thermal stage C 15 BT| 70(140
5173 |>Block stator earth fault protection CG GI 701151
5176 |>Switch off earth current detec. (S/E/F)|CG 78 GI 701152
5181 |Stator earth fault prot. is switch off JEG 29 GI 701156
5182 |Stator earth fault protection is block(|CG 57 GI 701157
5183 |Stator earth fault protection is activeyCG 39 GI 701158
5186 |Stator earth fault: Fault detectiongU0 CG|21e6 GI|BT| 70159
5188 |Stator earth fault: Fault detection, ke CG|215 GI|BT| 70168
5189 |Earth fault in phase L1 CG GI|BT| 70(169
5190 |Earth fault in phase L2 CG GI|BT| 70(170
5191 |Earth fault in phase L3 CG GI|BT| 70171
5192 |Stator earth fault start-up Thip C |179 BT| 70(172
5193 |Stator earth fault protectioan tThip C 237 BT| 70(173
5203 |>Block frequency protection CG GI 701176
5206|>Block frequency prot. fl stage CG GI 70177
5207 |>Block frequency prot. f2 stage CG GI 70178
5211 |Frequency protectiongis switched off CG 119 GI 70]181
5212 |Frequency protection i%, Llecked CG 139 GI 701182
5213 |Frequency protection,/is Aegtive CG 129 GI 701183
5214 |Frequency protectiden Bilocked by U< CG GI 701184
5216 |Frequency protectiény, Fault stage f1> CG|170 GI|BT| 70]185
5217 |Frequency protectfon;: Wault stage fl< CG|171 GI|BT| 770|186
5218 |Frequency protectiont Fault stage f2> CG|172 GI|BT| 70(187
5219 |Frequency proteetIoem” Fault stage f2< CG|173 GI|(BT| 70]188
5224 |Frequency progfegtaon: Trip stage fl1> C |180 BT| 70(193
5225|Frequency 9roteéctdon: Trip stage fl< C [181 BT| 70(194
5226 |Frequency protection: Trip stage f2> C [182 BT| 70[195
5227 |Frequeney protection: Trip stage f2< C 183 BT| 70(196
5263 |>Blockfeurrenty supervision CG GI 70(203
5266 |>Couplinggsignal 1 for I>< supervision |[CG GI 701206
5267 |>Coupling signal 2 for I>< supervision |[CG GI 701207
5271 |Current supervision is switched off CG 123 GI 701211
5272 |Current supervision is blocked CG 46 GI 70212
5273 |Cukrent supervision is active CG 133 GI 70(213
5276 |Curgent supervision: Fault detection CG|[199 GI|BT| 770|216
5277 |CuPrent supervision: Trip C |188 BT| 770|217
52934>Block DC voltage protection CG GI 71173
530%| DC*voltage protection is switched off CG 124 GI 711181

210
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Ann. [LSA VDEW/ZVE

FNo. | Meaning Op|Ft|No.|CA|GI|BT

5302 |DC voltage protection is blocked CG 47 GI

5303 |DC voltage protection is active CG 134 GI

5306 |DC voltage protection: Fault detection CG|204 GI|BT

5307 |DC voltage protection: Trip C |189 BT.’71 187
5383 |>Block rotor earth fault protection CG GI 711113
5391 |Rotor earth fault prot. is switched off|CG 711121
5392 |Rotor earth fault prot. is blocked CG 711122
5393 |Rotor earth fault prot. is active CG 711123
5394 |Rotor earth fault prot. blocked by U< CG 711124
5396 |Failure rotor earth fault protection CG 711126
5397 |Rotor earth fault prot.: Warning stage |[CG 711127
5398 |Rotor earth fault prot.: Fault detec. BT| 71]|128
5399 |Rotor earth fault prot.: Trip BT| 711|129
5443 |>Block active power protection GI 711203
5445|>Block reactive power protection GI 711205
5446 |>Block reactive power prot. Pr> stage GI 711206
5447 |>Block reactive power prot. Pr>> stag GI 711207
5451 |Active power prot. is switched off 145 GI 711211
5452 |Active power protection is blocke 151 GI 711212
5453 |Active power protection is active 148 GI 711213
5454 |Reactive power prot. is switch CG 146 GI 711214
5455 |Reactive power protection is CG 152 GI 711215
5456 |Reactive power protection is §s§$:'c CG 149 GI 71(216
5457 |Active power protection: Fau d . CG|197 GI|BT| 71217
5458 |[Reactive power protection: Fa detec. CG|198 GI|BT| 71218
5459 |Active power protection: T C |190 BT| 71(219
5460 |Reactive power protection: Cc |191 BT| 71(220
5461 |Reactive power prot.: t ec. Pr>> CG|198 GI|BT| 71|221
5462 |Reactive power prot.; Pr>> C |191 BT| 71(222
5463 |Active power: Trip wi top valve C |249 BT| 71(223
6506 |>Block undervoltage tion U< stage|CG GI 74 6
6513 >Block overvoltage ction CG GI 741 13
6530 [Undervoltage prot s switched off|CG 121 GI 741 30
6531 |Undervoltage prote is blocked CG 141 GI 74| 31
6532 [Undervoltage pr n is active CG 131 GI 74| 32
6533 |Undervoltagey fault detection U< CG|219 GI|BT| 74| 33
6539 |Undervoltage o) ion, U< trip C |241 BT| 74| 39
6565 |0vervoltage pro tion is switched off |CG 122 GI 74| 65
6566 |0Overvolt tection is blocked CG 142 GI 74| 66
6567 Overvoltz&J ection is active CG 132 GI 74| 67
6568 |0Overvol e 1t detection U> CG|217 GI|BT| 74| 68
6570 |Overvoltage Jprotection U> trip C 239 BT| 74| 70
6571 |Overv prot. fault detec. U>> CG|218 GI|BT| 74| 71
6573 |Over e protection U>> trip C 240 BT| 74| 73
6872 [>Tl ircuit superv. trip relay 1 CG GI 153| 10
6873 rcuit superv. CBaux 1 CG GI 153 11
687 i trip circuit 1 CG 101 GI 153| 12
68 circuit superv. trip relay 2 CG GI 153| 13
6893 ip circuit superv. CBaux 2 CG GI 153| 14
6899 ure trip circuit 2 CG 102 GI 153| 15
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Annunciations 7UM512 for PC, LC—-display and binary inputs/outputs

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
\Y Annunciation with Value
Ear - Earth fault annunciation ¢
I0 - I: can be marshalled to binary input
O: can be marshalled to binary output (LED, trip/sign c%)
FNo. |Abbreviation Meaning r|IO
3[>Time Synchro|>Time synchronization I0
4|>Start FltRec|>Start fault recording I0
5|>LED reset >Reset LED indicators I0
7 |>ParamSelec.l|>Parameter set selection 1 (with No I0
8 |>ParamSelec.2|>Parameter set selection 2 (with No I0
11|>Annunc. 1 >User defined annunciation 1 I0
12 [>Annunc. 2 >User defined annunciation 2 CG I0
13|>Annunc. 3 >User defined annunciation 3 CG I0
14 [>Annunc. 4 >User defined annunciation 4 CG I0
15[>Sys-Test >Testing via system—-inter CG I0
16|>Sys-MM-block|>Block. of monitoring dir. Sapia s.-int|CG I0
51|Dev.operative|Device operative / healt CG O
52| Prot. operat.|Any protection operative CG 0
56|Initial start|Initial start of proces system C
60 |LED reset LED Reset C @)
61 |LogMeasBlock |[Logging and measurin ions blocked|CG
62 |Test mode Test mode CG
95| Param.running|Parameters are se CG 0
96| Param. Set A |Parameter set ctive CG @)
97| Param. Set B |Parameter set i ctive CG o)
98| Param. Set C |Parameter set active CG o)
99| Param. Set D |Parameter se% ctive CG o)
100 |Wrong SW-vers|Wrong softwa sion C
101 |Wrong dev. ID|Wrong devi i tification C
110 [{Annunc. lost |Annunciations 1lost (buffer overflow) C
111 |Annu. PC lost|Annuncia or PC lost C
115|F1lt.Buff.Over|Fault n iation buffer overflow C
120 |Oper.Ann.Inva |Ope al "annunciations invalid CG
121 |Flt.Ann.Inval|Faul n ciations invalid CG
124 |LED Buff.Inva|LE n iation buffer invalid CG
129 |VDEW-StateInv|VDEW s®ate invalid CG
135|Chs Error n check sum CG
136|Chs.A Error r in check sum for parameter set A |CG
137|Chs.B Err ror in check sum for parameter set B |CG
138|Chs.C Er or in check sum for parameter set C |CG
139|Chs.D E ror in check sum for parameter set D |CG
141 |Failur ailure of internal 24 VDC power supply|CG o]
143 |Failure Failure of internal 15 VDC power supply|CG o]
144 |Failure 5 Failure of internal 5 VDC power supply |CG 0
145|Failure 0V Failure of internal 0 VDC power supply |CG 0
154 |Fail. TripRel|Supervision trip circuit CG
159|Ls disrépted LSA (system interface) disrupted CG
161 pervision|Measured value supervision of currents o]
162 re I Failure: Current summation supervision |CG o]
16 i lUre Isymm|Failure: Current symmetry supervision CG O
ure Usymm|Failure: Voltage symmetry supervision CG O
ail.PhaseSeqg|Failure: Phase sequence supervision CG o]
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FNo. |Abbreviation Meaning Op|Ft|E I
203 |Flt.RecDatbDel |Fault recording data deleted C

204 |Flt.Rec.viaBI|Fault recording initiated wvia bin.input|C
205|Flt.Rec.viaKB|Fault recording initiated wvia keyboard |C

206 |Flt.Rec.viaPC|Fault recording initiated via PC interf|C

244D Time= Diff. time of clock synchronism v P

301 |Syst.F1lt Fault in the power system CG|C

302 |Fault Flt. event w. consecutive no. C

501 [Device FltDet|General fault detection of device C

502 [Dev. Drop-off|General drop-off of device C 0
511 [Device Trip General trip of device C
545|T-Drop Time from fault detection to dro

546 (T-Trip Time from fault detection to tri

601 (IL1[%] = Current in phase IL1 [%] = v

602 |IL2[%] = Current in phase IL2 [%] = v

603 |IL3[%] = Current in phase IL3 [%] = v
cdl|Pal%]= Active power Pa [%] = \%

042 |Pr[%]= Reactive power Pr [%] = \%

651 |IL1 = Current in phase IL1 = Y

652 |IL2 = Current in phase IL2,4= Y

653 |IL3 = Current in phase IL3 \%

694 (f [Hz]= Frequency f [Hz] = v

77400 = Secondary earth U v

893 |Uph-ph = Secondary phase ltage \Y%

894|U DC = DC voltage K v

895 |Rrotor = Rotor earth res v

896 |Urotor = Bias AC voltage r rotor earth fault \Y

897 |Irotor = Rotor earth e caused by Urotor \Y

898 |Rinput = Active com f input impedance \

899 |Xinput = Reactiv P t of input impedance \Y

901|COS PHI= Power cos phi \Y

902 | PHI= Power,a v

905 | Ipos.seqg= uence current v

906 |Ineg.seqg= equence current/unbal. load \Y

910 | ThermRep.= rotor temp. (unbal. load) \Y

915 | Ie= rent v
1175|Test Trip 1 for trip relay 1 in progress |CG
1176|Test Trip 2 4 for trip relay 2 in progress [CG
1177 |Test Trip 3 for trip relay 3 in progress [CG
1178 |Test Trip 4 for trip relay 4 in progress [CG
1179 |Test Tri rip test for trip relay 5 in progress |CG
1722 |>I> block vercurrent protection:block stage I> IO
1811 |I> Faul /C fault detection stage I> phase L1 CG o]
1812 |I> Fault L2 0/C fault detection stage I> phase L2 CG o]
1813 |I> Fa 0/C fault detection stage I> phase L3 CG o]
1815|I> T 0/C protection I> phase trip C 0
1950 | >Use in blk|>0/C prot. : Block undervoltage seal-in|CG I0
1951 n ext|>0/C prot. : extern undervolt. seal-in [CG I0
196 0/C prot. stage I> is switched off CG 0
19 cked O0/C prot. stage I> is blocked CG 0
1967 tive 0/C prot. stage I> is active CG 0
1970 seal in 0/C prot. undervoltage seal-in CG 0
4523 |>Ext 1 block |>Block external trip 1 IO
452Q.>Ext trip 1 >Trigger external trip 1 CG IO
4531 |Ext 1 off External trip 1 is switched off CG @)
4532 |Ext 1 blocked|External trip 1 is blocked CG @)

33|Ext 1 active |External trip 1 is active CG o)
536|Ext 1 Gen.Flt|External trip 1: General fault det. CG 0
4537 |Ext 1 Gen.Trp|External trip 1l: General trip C 0
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FNo. [Abbreviation Meaning Op|Ft|Ear|IO O
4543 |>Ext 2 block |>Block external trip 2 I0
4546 |>Ext trip 2 >Trigger external trip 2 CG I0
4551 |Ext 2 off External trip 2 is switched off CG 0
4552 |Ext 2 blocked|External trip 2 is blocked CG 0
4553 |Ext 2 active |External trip 2 is active CG 0 *
4556 |Ext 2 Gen.Flt|External trip 2: General fault det. CG 0
4557 |Ext 2 Gen.Trp|External trip 2: General trip C 0
4563 |>Ext 3 block |>Block external trip 3 0
45660 |>Ext trip 3 >Trigger external trip 3 CG 0
4571 |Ext 3 off External trip 3 is switched off CG 0
4572 |Ext 3 blocked|External trip 3 is blocked C 0
4573 |Ext 3 active |External trip 3 is active 0
4576 |Ext 3 Gen.Flt|External trip 3: General fault det. 0
4577 |Ext 3 Gen.Trp|External trip 3: General trip 0
4583 |>Ext 4 block |>Block external trip 4 I0
4586 |>Ext trip 4 >Trigger external trip 4 G I0
4591 |Ext 4 off External trip 4 is switched off CG 0
4592 |Ext 4 blocked|External trip 4 is blocked CG 0
4593 |Ext 4 active |External trip 4 is active CG 0
4596 |Ext 4 Gen.Flt|External trip 4: General fau CG 0
4597 |Ext 4 Gen.Trp|External trip 4: General trip C 0
5002 |Operat. Cond. |Suitable measured quantiti ent CG o]
5004 |>Phase rotat.|>Phase rotation counter-g¢l CG I0
5005 |Clockwise Phase rotation is clockw& C 0
5006 |Counter-clock|Phase rotation is countef-c kwise C ¢}
5086 |>SV tripped >Stop valve tripped CG I0
5143 (>I2 block >Block unbalanced loa otection I0
5146 (>RM th.repl. |[>Reset memory for th eplica I2 IO
5151 |12 off Unbalanced load witched off CG 0
5152 |I2 blocked Unbalanced load4p ection is blocked CG o]
5153|I2 active Unbalanced lo ection is active CG 0
5156 |I2> Warn Unbalanced loa lsrent warning stage |[CG o]
5157|I2 th. Warn Unbalanced 1lo ermal warning stage |CG o]
5158 |RM th. repl. |Reset memory ermal replica I2 CG 0
5159|1I2>> Fault Unbalanced 1 ault detec. I2>> CG o]
5160 (I2>> Trip Unbalance Trip of current stage C 0
5161|I2 © Trip Unbalancedjload: Trip of thermal stage C 0
5173 |>U0U0> block >Block earth fault protection IO
5176|>S/E/F Ie off|>Switc :§!~garth current detec. (S/E/F) |CG I0
5181|U00> off Sta rth fault prot. is switch off |CG 0
5182 |U0U0> blocked Sta35‘~§sk h fault protection is block. |CG o]
5183|U0> active St r th fault protection is active|CG o]
5186 |U0> Fault Statorjearth fault: Fault detection U0 CG o]
5188 |Ie> Fault earth fault: Fault detection Ie CG o]
5189 |Uearth L1 h fault in phase L1 CG )
5190 |Uearth L2 fault in phase L2 CG )
5191 |Uearth th fault in phase L3 CG )
5192 (S/E/F ator earth fault start-up trip ¢ o)
5193(S/E/F tator earth fault protection trip ¢ o)
5203 |>Frqg. bl >Block frequency protection IO
5206|>f1 block >Block frequency prot. fl stage CG IO
5207|>f2 block >Block frequency prot. f2 stage CG IO
5211 |FRQ off Frequency protection is switched off CG 0
blocked Frequency protection is blocked CG 0
active Frequency protection is active CG 0
< block |Frequency protection blocked by U< CG o]
ault Frequency protection: Fault stage fl1> CG o]
Fault Frequency protection: Fault stage fl< CG o]
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FNo. |Abbreviation Meaning Op|Ft|E I
5218 £f2> Fault Frequency protection: Fault stage f2> C 0]
5219 £f2< Fault Frequency protection: Fault stage f2< C o]
5224 | f1> Trip Frequency protection: Trip stage f1> C 0
5225 |fl< Trip Frequency protection: Trip stage f1< C 0
5226 |f2> Trip Frequency protection: Trip stage f2> C. 0
5227 |f2< Trip Frequency protection: Trip stage £f2< C 0
5263 |>I>< block >Block current supervision I0
5266 |>I>< coupl. 1(|[>Coupling signal 1 for I>< supervi I0
5267 |>I>< coupl. 2|>Coupling signal 2 for I>< superv1s I0
5271 |I>< off Current supervision is switched CG ¢}
5272 |I>< blocked Current supervision is blocked 0
5273 |I>< active Current supervision is active 0
5276 |I>< Fault Current supervision: Fault det CG 0
5277|I>< Trip Current supervision: Trip C o)
5293 |>U DC block >Block DC voltage protect I0
5301|U DC off DC voltage protection is s d off CG 0
5302|U DC blocked |DC voltage protection is CG 0
5303|U DC active DC voltage protection 1 CG 0
5306|U DC Fault DC voltage protectiona: detectlon CG 0
5307|U DC Trip DC voltage protection: C @)
5383 |>R/E/F block [>Block rotor earth fa rotection I0
5391 |R/E/F off Rotor earth faul N 1s switched off|CG O
5392 |R/E/F blocked|Rotor earth fau t.¥is blocked CG o)
5393 |R/E/F active |[Rotor earth fau%. is active CG 0
5394 |R/E/F U< blk |[Rotor earth fa blocked by U< CG 0
5396 |Failure R/E/F|Failure rotor e h fault protection CG 0
5397 |R/E/F Warn Rotor earth tprot.: Warning stage |CG ¢}
5398 |R/E/F Fault Rotor earth prot.: Fault detec. CG 0
5399 |R/E/F Trip Rotor e f prot.: Trip C 0
5443 |>Pa block >Block e power protection IO
5445 |>Pr block >Bloc tive power protection I0
5446 |>Pr> block >Bloc e ive power prot. Pr> stage CG I0
5447 |>Pr>> block >Bloc ctive power prot. Pr>> stage |[CG IO
5451 |Pa> off Acti wer prot. is switched off CG 0
5452 |Pa> blocked Acti wer protection is blocked CG o]
5453 |Pa> active A ower protection is active CG 0
5454 | Pr> off Reactive power prot. is switched off CG 0
5455 |Pr> blocked ve power protection is blocked CG o]
5456 | Pr> active tive power protection is active CG o]
5457 |Pa> Faul ctive power protection: Fault detec. CG o]
5458 | Pr> Fault active power protection: Fault detec. CG o]
5459 |Pa> Tri ctive power protection: Trip C 0
5460 |Pr> Tri Reactive power protection: Trip C 0
5461 | Pr>> Reactive power prot.: Fault detec. Pr>> CG o]
5462 | Pr>> Reactive power prot.: Trip Pr>> C 0
Active power: Trip with stop wvalve C 0
>Block undervoltage protection U< stage IO
>Block overvoltage protection IO
Undervoltage protection is switched off|CG 0
Undervoltage protection is blocked CG o]
Undervoltage protection is active CG 0
6533 |U< Fault Undervoltage fault detection U< CG o]
6539/U< Trip Undervoltage protection, U< trip C 0
6565|o/v off Overvoltage protection is switched off |[CG 0
6566|0/v blk Overvoltage protection is blocked CG 0
67|o/v active Overvoltage protection is active CG 0
568 |U> Fault Overvoltage fault detection U> CG 0
6570 (U> Trip Overvoltage protection U> trip C 0
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FNo. [Abbreviation Meaning Op|Ft|Ear|IO
6571 |U>> Fault Overvoltage prot. fault detec. U>> CG o]
6573 |U>> Trip Overvoltage protection U>> trip C 0
6872 |>Trip rel 1 >Trip circuit superv. trip relay 1 I0
6873 |>CBaux 1 >Trip circuit superv. CBaux 1 I0
6879 |Failure Tripl|Failure trip circuit 1 CG 0
6892 |>Trip rel 2 >Trip circuit superv. trip relay 2 I0
6893 |>CRaux 2 >Trip circuit superv. CBaux 2 0
6899 |Failure Trip2|Failure trip circuit 2 CG@J
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Reference Table for Functional Parameters 7UM512 O
1000 PARAMETERS 0
1100 MACHINE & POWERSYSTEM DATA L 4

max. 2000.0 E—

1103 POWER Rated apparent power of the machin
min. 0.1 MVA

1104 COS PHI Rated power factor of the ma h@
min. 0.000 6

max. 1.000 E—
1105 In Rated current of the macghi
min. 0.050 kA
max. 50.000 —_—
1106 Un Rated voltage of ine (phase-phase)
min. 0.30 kv
max. 100.00 E—
1108 STAR-POINT Earthing con io f the machine star-point
HIGH-RESISTANCE [ ] Starpt. highresi
LOW-RESISTANCE [ ] Starpt. low sist.

{7

1200 INSTRUMENT TRANSFORMER D

1201 IN CT PRIM Pr r ated CT current
min. 0.050 kA
max. 50.000 _—
1202 UN VT PRIM r y rated VT voltage
min. 0.30 e k
max. 50.00
1204 Un SECOND. Secondary rated voltage
min. 100 N Y
max. 125
1205 CT STARP Polarity of current transformers

Starpt. toward mach.
Starpt. toward stapt

—

1206 CT Correction angle CT WO (base angle)

N
TOWARDS b‘.ﬁ B [
TOWR STARPQINT [
N

ma 7. _—
1207 CT ANG. W1 Correction angle CT W1l (slope)

miq‘ -2.50 °

max. 0.00 _—
EF.VOLT. Reference voltage (phase-phase)
L1L2 [ ] Voltage UL1L2

UL2L3 [ ] Voltage UL2L3

UL3L1 [ ] Voltage UL3L1
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1210 Uph/Udelta Matching factor for open delta voltage
min. -9.99
max. 9.99 —_— ;
1600 UNDER VOLTAGE
1601 UNDERVOLT. State of the undervoltage protection ¢
OFF [ ] off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay \
1602 U< Pick-up value of the U<-protecti
min. 20.0 4
max. 100.0 — 0
1603 T-U< Time delay for trip U<
min. 0.00 s
max. 32.00/ —_—
1604 T-RESET Reset delay after gri
min. 0.00 ]
max. 32.00 _—
1605 FREQ.FAC. Frequency facto characteristic
min. O
max. © —_—
1700 OVER VOLTAGE
1701 OVERVOLT. State the overvoltage protection
OFF [ 1 off
ON [ 1 on
BLOCK TRIP REL [ ] BJ@ ip relay
1702 U> p value of the U> stage
min. 30 /'S \Y
max. 140 x
1703 U>> \ ick-up value of the U>> stage
min. 30 Y
max. 140 O
1704 Time delay for trip U>

1705

1706

T-RESET

min., 0.00
max..32.00

S

Time delay for trip U>>
s

Reset delay after trip
s
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1900 EARTH FAULT UO>

1901 SEF PROT. State of the stator earth fault protection O
OFF [ ] off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay

1902 Uearth > Pick-up value of earth voltage

min. 5.0 4
max. 120.0 e

L 4
1903 EARTH CURR State of the earth current detec %
OFF [ 1 off
ON [ ] on ‘{2:,;
1904

Iearth > Pick-up value of earth curren
min. 2 mA
max. 300 _—
1905 DIR.DETERM State of the directiona etermination
ON [ ] on
OFF [ 1 off
1906 DIR. ANGLE Reference angle fo brectional determination
min. O ’
max. 360 _—
1907 T-S/E/F Time delay xz stator earth fault
min. 0.00 s
max. 32.00/e —
1908 T-RESET Rese a ter trip
min. 0.00 s
max. 32.00 _—

2000 OVER/UNDER FREQUENCY

2001 £> / f<
OFF
ON n

L 4
[
BLOCK TRIP RE\] Block trip relay

2002 £ STAGE 1 Pick-up value for stage fl
min. 40.0 Hz
max. 65.0 —_—

State of the frequency protection

Q

2003 T-f1 Q‘hﬂhv Time delay for trip fl stage
i 0. s
. .0 E—
2004 Pick-up value for stage £f2
Hz
2005 Time delay for trip f2 stage

S
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2006 T-RESET Reset delay after trip
min. 0.00 s
max. 32.00 e
2010 BLOCK. U< Minimum operating voltage for frequency pro
min. 40 \
max. 100 _—
4
2200 ACTIVE POWER Pa> %
2201 Pa PROT. State of the active power prote‘~§§§.
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay
2202 DIR. Pa> Direction of operation (+ o Pa)
Pa FORW. (+Pa) [ ] Pa forward (+Pa)
Pa BACK. (-Pa) [ ] Pa backward (-Pa)
2203 Pa> Pick-up value for activy wer protection
min. 1.0 %
max. 120.0 _—
2204 T-Pa> Time delay fo i tive power protection
min. 0.00 s
max. 32.00/e = — \
2205 T-SV-CLOS. Time delay ip with stop valve closed
min. 0.00 s
max. 32.00/e —_—
2206 T-RESET Reset ay after trip
min. 0.00 s
max. 32.00 _— 2
2300 REACTIVE POWER P> ()
2301 Pr PROT. tate of the reactive power protection
OFF off
ON [ on

2302

2303

2304

BLOCK TRIP R()
DIR. Pr>

Pr BACK.
Pr FOR§--~.r
Pr>

T-Pr>
min..0.00
max. 32.00/e

>>
min. 1.0
max. 120.0

[ ]
[ ]

Block trip relay

Direction of operation (+Pr or -Pr)

Pr backward (-Pr)
Pr forward (+Pr)

Pick-up value for reac. Pr>

%

power prot.

Time delay for trip reac. Pr>

S

power prot.

Pick-up value for reac. Pr>>

%

power prot.
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2306 T-Pr>> Time delay for trip reac. power prot. Pr>>
min. 0.00 s
max. 32.00/e _—
2307 T-RESET Reset delay after trip O
min. 0.00 s
max. 32.00 —_—
4
2400 UNBALANCED LOAD %
2401 UNBAL.LOAD State of the unbalanced load p q~~!~.ion
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay Q
2402 I2> Continously permissible . quence current
min. 3 %
max. 30 _—

2403 T-1I2> Time delay for w i ge
min. 0.00 ]
max. 32.00/ —_—
2404 TIME CONST Thermal time a
min. 100 s
max. 2500 _—
2405 THERM.WARN Thermal w@ stage in % of trip temperature

min. 70 %
max. 99 —

2406 I2>> Pigk value for high current stage
min. 10 %
max. 80 —

2407 T-1I2>> @me delay for high current stage
min. 0.00
max. 32.00/«

2408 T-RESET .-~Reset delay after trip

min. 0.00 S s
max. 32.00
2500 OVERCURR®
2501 o/C :--. State of overcurrent I> stage
OF [ 1 off
O [ 1 on
BLO TRIP REL [ ] Block trip relay

2502 I> Pick-up value I> stage
miq. 0.10 I/In
max. 8.00 E—
-I> Time delay for trip I>
min. 0.00 s

max. 32.00/e _—
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2504 T-RESET
min. 0.00
max. 32.00

2505 U< SEAL-IN
OFF
ON

25006 U<
min. 20.0
max. 100.0

2507 T-SEAL-IN
min. 0.10
max. 32.00

2508 RESET I>
min. 0.90
max. 0.99

Reset delay after trip

S O
State of undervoltage seal-in 0
off

on
Pick-up value of undervoltage seal-in ¢
V Z
Duration of undervoltage seal%

s

Reset to pick-up ratio of igk-up

2600

2601

2602

2603

2604

2605

2606

2901

CURR. I><
OFF

ON

BLOCK TRIP REL
I><
OVERCURRENT
UNDERCURRENT
I><

min. 0.05
max. 8.00
T-I><

min. 0.00
max. 32.00/e
T-RESET

min. 0.00
max. 32.00
COUPLING

ON

SYM.Ithres
in. 0.10
max. 1.00

~~\R,eset delay after trip
I,‘:EE S

CURRENT SUPERVISION I><
State of the c pervision
off
on
a

u
Block trip rK

Method of athion (I> or IK)
Overcurre

Under n

Pi alue for current supervision
I/I

T@lay for trip current supervision

State of the coupling logic (on/off)

[ ] on
[ ] off

SUPERVISION

State of measured values supervision
off
on

Symmetry threshold for current monitoring
I/In
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2904 SYM.Fact.I

min.
max.

0.10
0.95

2905 SUM.Ithres

Symmetry factor for current monitoring

Summation threshold for current monitoringo

min. 0.10 I/In
max. 2.00 _—
2906 SUM.Fact.I Factor for current summation monitoring
min. 0.00
max. 0.95 _—

3000 EXTERNAL TRIP FUNCTION 1

State of external trip fun o

n@p function 1
3003 T-RESET Reset delay trip
min. 0.00 s
max. 32.00 —_—

3100 EXTERNAL TRIP FUNCTION 2

3001 EXT.TRIP 1

OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay

3002 T-DELAY Time delay of ext
min. 0.00 ]
max. 32.00/

3101 EXT.TRIP 2 Stat external trip function 2
OFF f

[ ] o
ON [ 1o
BLOCK TRIP REL [ ]

3102 T-DELAY
min. 0.00 S

max. 32.00/e —\

delay of external trip function 2

3103 T-RESET Reset delay after trip
min. 0.00 S
max. 32.00
3200 EXTER\I FUNCTION 3
3201 EXT.TR&P State of external trip function 3
0 [ 1 off
ON [ 1 on
BLOCK IP REL [ ] Block trip relay
3202 T—QBLAY Time delay of external trip function 3
min. 0.00 s
max. 32.00/«
T-RESET Reset delay after trip
min. 0.00 s
max. 32.00
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3300 EXTERNAL TRIP FUNCTION 4
3301 EXT.TRIP 4 State of external trip function 4 O
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay
3302 T-DELAY Time delay of external trip function 4 P
min. 0.00 S

max. 32.00/e  —

3303 T-RESET Reset delay after trip %
min. 0.00 ]
max. 32.00 _ @

3500 ROTOR EARTH FAULT
3501 ROTOR E/F State of the rotor earth@c protection

OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay

3502 RE< WARN Pick-up value arning stage Re<
min. 3.0 kQ
max. 30.0 _— l,‘-'

3503 RE<< TRIP Pick-up value& the tripping stage Re<<
min. 1.0 kQ
max. 5.0 —_—

3504 T-WARN-R< Timedd for warning stage Re<

min. 0.00 s

max. 32.00/
L 4 .
3506 T-RESET et delay after trip
min. 0.00
max. 32.00 \
3507 X COUPL. Coupling reactance of the coupling unit
min. -50 Q
max. 800 @

min. 0.00 S
max. 32.00/« — \
3505 T-TRIP-R<< Ti@ ay for trip Re<< stage

3508 R SER Series resistance (e.g. measuring brushes)
min. Q
ma 9 _—
3509 I R Pick-up value of failure detection Ie<
min. . mA
max. 50.0 _—
35 CT ﬁ&G. WO Correction angle CT WO (base angle)
in. -15.0 °
x. 15.0 _
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3600 DC VOLTAGE TIME PROTECTION

3601 DC VOLTAGE
OFF
ON
BLOCK TRIP REL

3602 MEAS.METH.
MEAN VALUES
RMS VALUES

3603 U DC >/<
OVERVOLTAGE
UNDERVOLTAGE

3604 U DC ><

3605 T-U-DC><
min. 0.00
max. 32.00/e

3606 T-RESET
min. 0.00
max. 32.00

State of the DC voltage protection
off

on

Block trip relay

Measurement method (MEAN/RMS values)

O

O

L 4

Mean values

RMS values %
Method of operation (U-DC >/<)
Overvoltage

Undervoltage

Pick-up value for DC volta@ ection
\Y

Time delay for trip DC tage protection

S

Reset delay after
S

3900 TRIP CIR'T SUPERVISION

3901 TRP SUPERV

OFF
ON

3902 No.CIRCT.
min. 1
max. 2

3903 MEA.REPET.
min. 2
max. ©

Q>®

[ 1 on

Stat t rip circuit supervision
] off
N emyof supervised circuits

Number of meas. repetitions

5

C53000-G1176-C110
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Tests and Commissioning Aids 7UM512

4000

TESTS

4400

4401

4402

4403

4404

4405

CB TEST LIVE TRIP

TRIP RELAY1

TRIP RELAY2

TRIP RELAY3

TRIP RELAY4

TRIP RELAY5S

Trip
Trip
Trip
Trip

Trip

relay
relay
relay
relay

relay

#1

#3

#5

4900

4901

TEST FAULT RECORDING

FAULT REC.

= &
$
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Annunciations, Measured Values etc. 7UM512

C)Q

5000 ANNUNCIATIONS

5100 OPERATIONAL ANNUNCIATIONS L4

5200 LAST FAULT @

5300 2nd TO LAST 0

5400 3rd TO LAST :

5700 OPERATIONAL VALUES A

5701 IL1 = Current in phdse =

5702 IL2 = Current in pHdas 2 =

5703 IL3 = Current in se IL3 =

5704 IL1[%] = Current 1 a IL1 [%] =

5705 IL2[%] = Current 1 e IL2 [%] =

5706 IL3[%] = i (%] =

5707 Uph-ph =

5708 U0 =

5709 TIe=

5710 Ipos.seg=

5711 U DC =

5712 £ [Hz]=

5800 OPERATIONAL MEAS

5801 Pa[%]= Active power Pa [%] =

5802 Pr[%]= Reactive power Pr [%] =

5803 Power factor cos phi

5804 Power angle

5805 Rotor earth resistance

5806 Bias AC voltage for rotor earth fault

5807 Rotor earth current caused by Urotor

5808 Active component of input impedance

5809 Reactive component of input impedance

5900 OPE&ATIONAL MEAS. VALUES C

59 Ineg.seqg= Negative sequence current/unbal. load
ThermRep.= Calculated rotor temp. (unbal. load)

C53000-G1176-C110
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Reference Table for Configuration Parameters 7UM512 O
6000 MARSHALLING

6100

6101

6102

6103

6104

6105

6106

MARSHALLING BINARY INPUTS

BINARY INPUT 1 Binary input 1

BINARY

INPUT

N

Binary input 2 Q

BINARY INPUT 3 Binary input

BINARY INPUT 4 Bina put 4
XS,

BINARY INPUT inary input 5

xS

O

BINA \@ Binary input 6

228
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O

6107 BINARY INPUT 7 Binary input 7 O
6108 BINARY INPUT 8 Binary input 8
6200 MARSHALLING SIGNAL RELAYS
6201 SIGNAL RELAY 1 Signal relay 1 @
N
6202 SIGNAL RELAY 2 Signal rela&
6203 SIGNAL RELAY 3 g elay 3

6204

6205

N

Signal relay 4

Signal relay 5
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6206 SIGNAL RELAY 6 Signal relay 6 O
O
6207 SIGNAL RELAY 7 Signal relay 7 ¢
6208 SIGNAL RELAY 8 Signal relay 8
6209 SIGNAL RELAY 9 Signal relay 9
O
S
6210 SIGNAL RELAY 10 Sign ay 10
6211 SIGNAL RELAY 11 ’\' al relay 11
S
6212 SIGNA E 2 Signal relay 12
4
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6213 SIGNAL RELAY 13 Signal relay 13 O

6300 MARSHALLING LED INDICATORS

S
Q°
0
N

6302 LED 2 LED 2

6304 LED 4
¢
6305 LED 5 LED 5
6306 LED LED 6
4
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6307

6308

6309

6310

6311

6312

6313

LED 7 LED 7 O
O
LED 8 LED 8 ¢
LED 9 LED 9
LED 10 LED 10 @
O
S
LED 11 LED
LED 12 \ 12
>
LED 1 LED 13
L 4
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6314 LED 14 LED 14 O

6400 MARSHALLING TRIP RELAYS

4
6401 TRIP RELAY 1 Trip relay 1 E\

6402 TRIP RELAY 2 Trip relay 2 @3

C

6403 TRIP RELAY 3 Trip relay 3

6404 TRIP RELAY 4 Tari celay 4
0‘-~.
6405 TRIP RELAY Trip relay 5

7000 OP. SYSTEM CONFIGURATION
¢

NTEGRATED OPERATION

7 LANGUAGE Language
DEUTSCH [ 1 German
ENGLISH [ ] English
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7102

7105

7106

7107

7108

7151

7152

7153

7154

DATE FORMAT
DD.MM.YYYY [ ]
MM/DD/YYYY [ ]

OPER. 1st L

Date format
dd.mm.yyyy
mm/dd/yyyy
Operational message for 1lst display line 0

OPER. 2nd L

L 4

Operational message for 2nd display line

FAULT 1st L Fault message for 1lst display 1li
FAULT 2nd L Fault message for 2nd displ 1lire
CW-LEVEL 1 Codeword for level 1

min. 1

max. 999999 _

CW-LEVEL 2
min. 1
max. 999999 _

CW-LEVEL 3
min. 1
max. 999999 _

CW-LEVEL 4
min. 1
max. 999999 _

Codeword for 1

Codeword for&vel 3

Codeor level 4

7200

7201

7202

7203

7208

PC/SYSTEM INTERFACES

L 4
DEVICE ADD.

min. 1 --
max. 254

FEEDER ADD. \
min. 1
max. 254

SUBST. D@

min.

ma 2 _—
FUN E

min. 1

max. 254 _—
DEVI%E TYPE

in. 1
X. 254  —

ice address
Feeder address
Substation address

Function type in accordance with VDEW/ZVEI

Device type

234
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7211 PC INTERF. Data format for PC-interface
DIGSI V3 ] DIGSI V3
ASCII ] ASCII
7214 PC GAPS Transmission gaps for PC-interface 0
min. 0.0 s
max. 5.0 _—
7215 PC BAUDRATE Transmission baud rate for PC-interface ¢
9600 BAUD [ 1 9600 Baud
19200 BAUD [ 1] 19200 Baud
1200 BAUD [ 1] 1200 Baud
2400 BAUD [ 1] 2400 Baud
4800 BAUD [ 1 4800 Baud
7216 PC PARITY Parity and stop-bits for PC-1nterface
DIGSI V3 [ 1] DIGSI V3
NO 2 STOP [ ] No parity,2 stopbits
NO 1 STOP [ ] No parity,1 stopbit
7221 SYS INTERF. Data format for syst terface
VDEW EXTENDED [ 1] VDEW extended
DIGSI V3 [ 1 DIGSI V3
LSA [ 1 LsA
7222 SYS MEASUR. Measurement r system-interface
VDEW EXTENDED [ ] VDEW extende
VDEW COMPATIBLE [ ] VDEW compati e
7224 SYS GAPS Transmissij s for system-interface
min. 0.0 s
max. 5.0 _—
7225 SYS BAUDR. Tran sion baud rate for system-interface
9600 BAUD [ 1 96 B
19200 BAUD [ ] aud
1200 BAUD [ ] aud
2400 BAUD [ ] aud
4800 BAUD [ aud

L 4
7226 SYS PARITY ity and stop-bits for system-interface

VDEW/DIGSIV3/LS NVDEW/DIGSI V3/LSA
NO 2 STOP \] No parity,2 stopbits

NO 1 STOP No parity,l stopbit
[

]
[ ] yes

7235 SYS PARAMET Parameterizing via system-interface

Initiation of data storage
Storage by fault det

STORAGE BY FD. [ 1]
STORAGE BY TRIP [ ] Storage by trip
[ ]

START WITH TRIP Start with trip

-MAX Maximum time period of a fault recording
min. 0.30 s
max. 5.00 E—
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7411

7412

7420

7431

7432

7490

T-PRE
min. 0.05
max. 4.00

T-POST
min. 0.05
max. 1.00

FAULT VAL
INSTANT.

UE
VALUES

R.M.S. VALUES

T-BINARY
min. 0.10
max. 5.00

T-KEYBOAR
min. 0.10
max. 5.00

SYS LENGT
660 VALUE

<=3000 VAL. VAR

IN
/DO

D

H
S FIX

[
[

]

Pre-trigger time for fault recording O
S

Post-fault time for fault recording 0

S

L

Fault wvalues
Instantaneous values

R.M.S. values %
Storage time by initiation via@ input

S

Storage time by initiation “ia yboard

s “:1:1\~
Length of fault recor er LSA)

7800

7816

7817

7819

7820

7822

7823

7824

SCOPE OF FUNCTIONS

UNDERVOLT.

EXIST
NON-EXIST

OVERVOLT.
EXIST
NON-EXIST

SEF PROT.
EXIST
NON-EXIST

FREQUENCY
EXIST
NON-EXIST

P-ACTIVE
EXIST
NON-EXIST

P-REA \%
EXIS
NO XBST
UNBA

EXIST
NON-EXIST

O/C‘%>
EXIST
ON-EXIST

——

¢

]
]

X

0

D

[
[

]
]

660 values fix
<=3000 wval. var §

Undervoltage&;ection
Existent
Non-exist

e protection
Exist
Noii~‘i~
S earth fault protection
Exi t
istent

@quency protection
istent
on-existent

Active power protection
Existent
Non-existent

Reactive power protection
Existent
Non-existent

Unbalanced load protection
Existent
Non-existent

Overcurrent protection I>
Existent
Non-existent
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7826

7830

7831

7832

7833

7835

7836

7839

7885

7899

CURRENT I><
EXIST
NON-EXIST

EXT. TRIP 1
EXIST
NON-EXIST

EXT. TRIP 2
EXIST
NON-EXIST

EXT. TRIP 3
EXIST
NON-EXIST

EXT. TRIP 4
EXIST
NON-EXIST

ROTOR E/F
EXIST
NON-EXIST

DC VOLTAGE
EXIST
NON-EXIST

TRP SUPERV
EXIST
NON-EXIST

PARAM. C/O
NON-EXIST
EXIST

FREQUENCY
fN 50 Hz
fN 60 Hz

Current supervision

Existent

Non-existent

External trip function 1 0
Existent

Non-existent
External trip function 2 ¢
Existent

Non-existent %
External trip function 3
Existent

Non-existent

External trip function 4 0
Existent Q
1

Non-existent

Rotor earth fault pr
Existent
Non-existent
DC voltage pr i
Existent
Non-existent

Trip circuit%)ervision
Existent
Non-exist

change-over
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Operational Device Control Facilities 7UM512 O

8000

DEVICE CONTROL

O

4
8100 SETTING REAL TIME CLOCK
8101 DATE / TIME Actual date and time .--b
8102 DATE Setting new date @
8103 TIME Setting new time
8104 DIFF. TIME Setting difference timeQ
8200 RESET @
8201 RESET Reset of LED memori
8202 RESET Reset of operat a nnunciation buffer
8203 RESET Reset of faul&nciation buffer
8300 SYS-VDEW ANNUNC.-MEAS.VAL
8301 SYS TEST Test ia system-interface
OFF [ 1 of
ON [ 1 on
8302 SYS BLOCK B g of monitoring direction via sys.-int.
OFF [ ] f
ON ’[] on
8500 PARAMETER CHAB@
8501 ACTIV PARAM Actual active parameter set
8503 ACTIVATIN Activation of parameter set
SET A [ 1 Set a
SET [ 1 Set b
SET [ 1 Set ¢
SET, D [ 1 Set d
SET BIZN.INPUT [ ] Set via binary input
SET B A CONTR [ ] Set by 1lsa control
8510 COP%‘ Copy original parameter set to set A
8511, COPY Copy original parameter set to set B
OPY Copy original parameter set to set C
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8513 COPY

8514 COPY

8515 COPY

8516 COPY

8517 COPY

8518 COPY

8519 COPY

8520 COPY

8521 COPY

8522 COPY

8523 COPY

8524 COPY

8525 COPY

Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy
Copy

Copy

original parameter
parameter set A to
parameter set A to
parameter set A to
parameter set B to
parameter set B to
parameter set B to
parameter set C to

parameter set C to

paramete

9800 OPERATING SYSTEM CONTROL

9802 MONITOR

set

to set D

- SO
N
parameter set C to@
parameter set D et A
parameter se @t B

C)O

\

Monitor

¢

N
o>
&

L 4

§
S
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Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. EV S SUP 2

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

N
\}Q}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

&N
>
N

R

C53000-G1176-C110-3
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Complete revision with regard to firmware version 3.1
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