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Introduction

1 Introduction

1.1 Application

The 7UM511 is a numerical machine protection unit
from the "Numerical Machine Protection series
7UM51” and provides a practical combination of the
most important generator protection functions.

It provides comprehensive and safe protection for
smaller generators such as emergency diesel gen-
erator sets, run of the river hydro plants, or private
power stations.

Furthermore, the scope of functions of the relay al-
lows to use it as network splitting device.

Additionally, the unit forms the basis for the protec-
tion of larger generators. By adding other units of the
7UMS51 series, all protection requirements encoun-
tered for the smallest to the largest machines can be
met. A survey of this machine protection series is
shown in Figure 1.1.

Alarge number of alarm relays and LEDs on the front
panel of the unit provide information about the,de-
tected faults, the monitored operating conditions| of
the protected machine and about the unit itself. Five
trip relays are available for direct tripping oficircuit—
breakers and other control devices.

Space—saving construction and sensible{mounting
and connection techniques permitfeasy¢exchange
with conventional protection equipmentin existing
plants. Comprehensive internallmonitoring of hard-
ware and software reducesithe time required for test-
ing and provides an extremélythigh availability of the
protection system.

Serial interfaces allow comprehensive communica-
tion with other digital.¢ontrol and storage devices.
For data transmissien ‘a standardized protocol ac-
cording VDEW/ZVEI is used, as well as in accor-
dance with'DIN"19244. The device can therefore be
incorporated inykocalized Substation Automation
networks (LSA). The system interface is either suited
to communication via a modem link.

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 tothettip decision for the cir-
cuit breakers;

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

— insensitiveato v.t. and c.t. errors, transient condi-
tionstandhinterferences;

¥ |large, frequency range (operates above 11 Hz):
therefore also operative during run—up and shut-
ting 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.
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7UM511 7UM512
Underexcitation protection Overvoltage protection and frequency de-
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Forward power supervision Unbalanced load protection

Reverse power protection Overcurrent time protection@

Unbalanced load protection voltage seal—in

Overcurrent time protection, two—stage Overcurrent/undercurrent Superyision
High —sensitivity earth current protection Rotor earth fault protec stage
Thermal stator overload protection D.C. voltage time profegtio
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cessed cessed

Two trip circuit supervision channels Two trip circum Ision channels
7UM515 UM516

Overflux protection U/f Im nce’protection

Undervoltage protection, inverse time er swing blocking

Overvoltage protection, two—stage orfearth fault protection Ug>

Stator earth fault 100 % protection of—step protection

Earth fault protection Ugy> orward power supervision

Frequency protection, four—stage Reverse power protection

Interturn fault protection Unbalanced load protection

Rotor earth fault protection, two—sta Four external trip signals can be pro-
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cessed . ‘ ) Two trip circuit supervision channels

Two trip circuit supervision chﬁ

7UT5 19: 7UT513

Differential protecti erators and Differential protection for generators and
motors motors
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Differenti iorPfor two—winding Differential protection for three —winding
transfor i transformers or units

Overcurrent t rotection Restricted earth fault protection or
Thermal overload protection Tank leakage protection
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ize: 1 ..
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cessed
§ (5 trip relays, large size: 1/, case)

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:

Underexcitation protection

— conductance measurement from positive se-
quence components,

— multi—step characteristic for steady—state and
dynamic stability limits,

— detection of the excitation voltage by measure-
ment or by input of the undervoltage criterion.

Voltage protection

— calculation from positive sequence components,

— two—stage overvoltage measurement,

— separate undervoltage measurement.

Stator earth fault protection Uy>
— calculation of the displacement voltagéyU, from
the sum of the fundamental waves (of ghe three

phase—to—earth voltages (zero s€quence volt-
age),

— can be blocked on trippingeof thewoltage trans-
former secondary miniature cireuit breaker,

— protective range 90 %(to 95(% of the stator wind-
ings for machines inzbloeks€onnection.

Frequency measurement

— supervisionlof underfrequency (f<) and/or over-
frequency (f>)fwith four individually adjustable

frequency limits,

— high—accuracy measurement by two-step
method of calculation,

~ Insensitive to harmonics and phase jumps,

— adjustable undervoltage lock—out,

— adjustable number of repeated measurements.

Forward active power supervision

— calculation of forward power Ps fromépositive se-
quence components,

— supervision of over—power (Pg>) and/or under—
power (P;<) with individually adjustable power
limits,

— optionally highsspeedhor high—accuracy power
measurements

Reverse power, protection

— calculation of power from positive sequence com-
penents,

—yhighly sensitive active power measurement,

=,high measurement accuracy and angle error
compensation,

— detection of small motoring powers even with
small power factor cos g,

— insensitive to power swings,
— short—time stage with stop valve tripped,

— independent long—time stage.

Unbalanced load protection

— evaluation of negative sequence component of
currents,

— insensitive to frequency fluctuations,

— alarm 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.

C53000-G1176—-C109
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Overcurrent time protection

— two—stage |> and |> > with separate time delays,

— current measurement separate in each phase,

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

Highly sensitive earth current protection

— highly sensitive earth current detection, can be
used for stator earth fault or rotor earth fault detec-
tion,

— measured circuit monitoring when used for rotor
earth fault protection.

Stator overload protection

— true rm.s. measurement for each phase,

— adjustable alarm and trip stages,

— input of cooling medium or ambient temperature
possible (with external temperature sensor),

— Indication of cooling medium temperature and
calculated total temperature possible.

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 externalsg&ignal into the annun-
ciation processing,

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

— time delay possible:

Integrated tripping matrix

— with 5 trip,relays (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
voltage failure for two tripping circuits.

10
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2

Design

2.1 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:

7UM511%x-—-xDx*xx- 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. Connectionto 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 connected to
the case.

All external signals are connected to 100screwed
terminals which are arranged over cut=outs on
the top and bottom covers. The terminals are
numbered consecutively from left to'right/at the
bottom and top.

The heavy duty current plugfconnectors provide
automatic shorting of thesc.thcircuits whenever
the modules are withdrawn¥§Lhis 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 unit, an%additional coupling facility has
been provided. For the hard—wired V.24
(RS232C)yserial ginterface  (7UM511x —skoxokkx —
*B), 4 screwedterminals are provided. For the in-
terface for optical fibre connection (model
7UM51 1k — xxkkx—*C), two F—SMA connectors
have been provided.

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

— 7TUM511x--%xCxxx— in housing 7XP2040-2 for

panel flush mounting or 7UM51 1x - *E**x-- for
cubicle installation

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

Plastic guide rails are built in for the support of
plug—in modulesyNext to the guide rail at the bot-
tom on the legft—hand side of each module, a con-
tact area Which is electrically connected to the
housinggisphinstalled to mate with the earthing
spring af the module. Connection to earth is made
before,theaplugs make contact. Earthing screws
have'been provided on the rear wall of the hous-

iIng"

Allexternal 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
terminal are provided. For field wiring, the use of
the screwed terminals is recommended; snap—in
connection requires special tools.

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

The isolated interface to a central control and stor-
age unit (7UM511x—*xkkx—*B) is led to a
4-pole connection module. In the interface for
optical fibre connection (7UM51 1% —xkkkx —*C),
a module with 2 F—SMA connectors is provided
instead.

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

Degree of protection for the housing is IP51 (for
cubicle installation IP 20), for the terminals 1P21.
For dimensions please refer to Figure 2.3.

C53000-G1176—-C109
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Figure 2.1 Connec plugs (rear view) — housing for flush mounting — example
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2.2 Dimensions

Figures 2.2 and 2.3 show the dimensions of the various types of housings available. 0:

7UM511 Housing for panel surface mounting 7XP2040—1 4

N

234 | é‘b
7.5 27 29.5
29
51fofofojolf ... 7 i
T Lololelole] 100l D —%
1.5
o e
<
3 v
e B &8
© ol 4 B
39 &
Egggg : ~ Interface for optical
26 lololo]o]o o T T fibre below Reset and pag-
ing buttons
N 71

21
Earthing term@o
Max. 10&

——

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

e.g for glass fibre 62.5/125 ;um

s for cross—section max. 7 mm?2

L 4

ions in mm

igure 2.2  Dimensions for housing 7XP2040—1 for panel surface mounting
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7UM511 Housing for panel flush mounting or cubicle installation 7XP2040-2

29.5 172 30 225
220
| __— Mounting plate
% T ———— 7
[ m— — | ||
8
LI} 7
1.
- T F
5
© < 2 B ]
© <
N A D C B A
g . —
4
3
2
/ 1
I /
N —— — — 17
Reset and paging
buttons Connector modules

201 +2

IR

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

Twin spring crimp connector in parallel for
25 or M4 max. 2.5 mm?2,

 Z,

Further connectors:

Screwed terminal for max. 1.5 mm2.

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

245 +1
255.8+ 03

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

e.g for glass fibre 62.5/125 ;um

PaRehcut—out

26
<
o)
AN X o
{3 180 +0.5 Dimensions in mm
73| 206.5 +03 _
el

Figure2.3  Dimensions for housing 7XP2040—2 for panel flush mounting or cubicle installation
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2.3 Ordering data

\ \ . 7. . 9. 10. 11. 12. 13. 1 Q
Numerical Machine Protection 8 9 10 3 Q

7UM511 - B{o|1|[~-|O

Rated current; rated frequency

TAIBO/B0 HZ oo 1

5A;50/60Hz ... .. 5 &
Auxiliary voltage 0

24/4BNV AC ... 2

B60/110/125V dC ... .o 4

220/250V dC ...

Construction

in housing 7XP2040—1 for panel surface mounting . \
in housing 7XP2040—2 for panel flush mounting .. K ....... C

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

C53000-G1176—-C109 15
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24 Accessories

The isolating amplifier for the galvanically isolated in-
put of the d.c. excitation voltage is designed for a
voltage range of 0 to 10 V. A suitable ohmic voltage
divider 10 : 1 or 20 : 1 is required for matching to the
usual excitation voltages. For example, voltage di-
vider 3PP1326-0BZ--012009 is suitable for this
purpose. For circuit schematic please refer to Figure
2.4, for dimensions Figure 2.8.

When the highly sensitive earth current protection is
used for rotor earth fault protection, the coupling

unit type 7XR6100-0*A00 is suitable for coupling
of the rotor circuit bias voltage. This coupling unit
contains two coupling capacitors 4uF + 4uF togeth-
er with two protective resistors as well as affilter
choke which may be used in case of high ripple con-
tent in the excitation voltage. This unit provides also
the connection between the protection device and
the rotor circuit. Refer to Figure 2.5 fof'Schematic cir-
cuit diagram. The dimensionsqof agpanel surface
mouted housing is shown in Figare 277 the flush
mounted housing in Figure 2 8.

500 Q 500 Q 9000
1 2 3 4
Figure 2.4 Schematic of voltage divider 3PP1326—-0BZ—-012009
Aufbau—Gehause / SURFACE MOUNTING CASE
Einbau—Gehause / FLUSH MOUNTING CASE
4A1
! | 4B1
| |
— — — I—l oB1
| — — |—T
| |
2A1
|~ 1B2
1A4 . — , 1B4
r N — ! "
58 bis 74V AC
230V AC H % — 183 7 e VAG 2
1A3
r 39bis49VACY
110bis 125 VAC | | 48VAC?2
|_ 1A1_| OVAC 3 OVAC | 1B1 J
@ 1) bei 100 bis 125 \/ AC zwischen 1A1 und 1A3
AT 100 to 125 V AC BETWEEN 1A1 AND 1A3 |
2) bei 230 V AC zwischen 1A1 und 1A4
(3) AT 230 V AC BETWEEN 1A1 AND 1A4
Figure 2.5  Schematic diagram of coupling unit 7XR6100—0*A00
16 C53000-G1176-C109
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m
I i
C_:i—::i:.—-——--ﬁ _;'3 N .gi-_--:._._} Drip—proof roof
FP f lIS ;4} e O
f Space required for O
L \ removing the cover
K 1

% %o

==
- ‘=noao |{ | — Cover

lo i ] Q
[0 ® Q]! Qy

=il i gy P -
b g
3PP1, degree of protection IP 20 (with drip—proof roo Dimensions in mm
Type a b o} h i k I m z
3PP1 32 267 | 187 | 3x 16 110 [ 50 | 30 | 10 | 196 | 33

Figure 2.6  Dimensions 3PP13:
3PP132 foryolt@ider 3PP1326-0BZ-012009 (20 : 10 : 1)

Q
o
&

L 4
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150 _
% 209.5 30 145 :
| R _ _ |
| |
I [ 0
11 |1
7
© ﬁ <
Q b S | A
4
3
2
1
|
[ 1
| |
Z Side view ' '

K es Rear view

Dimensions in mm

15 120 £0.3

4bimensions on the

s mounting plate

Bil Dimensions coupling unit 7XR6100—0BAOQO0 for panel surface mounting

S
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29.5 172 30

Mounting plate

/

%

066
244

ector modules

\/ 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
Further connectors:
1 4 Screwed terminal for max. 1.5 mm?2.

Pa NOU’[ Twin spring c;imp connector in parallel for
max. 1.5 mm=.
\ max torque value 0.8 Nm
()g .

\ ¥;
NS\
105 +05 ?\ Dimensions in mm

131.5 +03

245+1
255.8 +0.3

5.4

Dimensions coupling unit 7XR6100—-0CAO0 for panel flush mounting
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Technical data

3 Technical data

3.1 General data

3.1.1 Inputs/outputs

Measuring circuits
Rated current Iy
Rated voltage Uy
Rated frequency fy

Excitation voltage input
(for excitation voltage monitoring)

Cooling medium temperature input
(for processing of cooling medium temperature)

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

Burden: v.t. circuits at 100 V

Input resistance of d.c. voltage inputs

Overload capability c.t. circuits

— thermal (rm.s.)

— dynamic (impulse)

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

0Vdcto10Vdc
(from external voltage divider)

0V dc or 2V dc to #O%. doy(selectable)
(via external measurement transducer)

< 0.1 VA
< 0.5VA
< 0.3 VA

approxyl MQ

100 X Iy for 1 second
20 Xlyfor 10 seconds
4  xlycontinuous
250 Xy (half cycle)

Overload capability for highly sensitive earth eurrent, protection input

— thermal (rm.s.)

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

Overload capability excitation voltage
and temperature inputs
— thermal

300 Afor<<is
100 Afor <10s
15 Acontinuous

140 V continuous

60 V dc continuous

Auxiliary DC supply

Auxiliary dc voltageysupply'via integrated dc/dc converter

Auxiliary voltage Uy

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

Operating ranges

Superimpesedja.c. voltage,
peak & to=peak

Powerteonsumption quiescent

picked—up
Bridging time during failure/short—circuit
ofiauxiliary d.c. voltage

|19t056VdC| 4810 144V dc |176t0288VdC

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

approx 12 W
approx 22 W

>50msatU>110Vdc

20
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Heavy duty (trip) contacts

Trip relays, number
Contacts per relay

Switching capacity MAKE
BREAK

Switching voltage

Permissible current

5
3x2N0O,2x1NO

1000 W/VA

30 W/VA
250 V

5 A continuous
30Afor0.5s

Signal contacts

Signal relays, number

12 plus 1 device fault

Contacts per relay 1 COor1NO
Switching capacity MAKE/BREAK 20  W/VA
Switching voltage 250 V
Permissible current 1 A

Binary inputs, number 8

Voltage range
Pick—up value reconnectable

for rated control voltage

Pick—up value, approx.

Current consumption

24 to 250 V dc/(as delivered)
by solder bridges’in 2 ranges:

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

16 Vdc 80 Vdc

apprex 1.7 mA independent of operating voltage

Serial interfaces

Operator terminal interface
— Connection

— Transmission speed

Interface for data transfer to a gentrol centre

— Standards
— Transmission speed

— Transmission secufity
— Connection, directly:

Transmissien distance
Test voltage

— Connection optical fibre

Optical wave length
Permissible 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

similar V.24/V.28 to CCITT; RS 232 C to EIA;
Protocol to VDEWY/ZVEI 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”

C53000-G1176—-C109
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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 111

IEC 60255—-5

2 KkV (rms); 50 Hz

2.8 kV dc

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

EMC tests; immunity (type tests)

Standards:

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

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

— Radio—-frequency electromagnetic field,

IEC 60255-6, IEC£60255—-22 (product standards)
EN 50082-2 (generi¢ standard)
VDE 0435 /parti308

2.5 kV (peak), T"™MHz; t =15 us; 400 shots/s;
duration’2's

4 kV/6 k¥, contact discharge; 8 kV air discharge;
both pelarities; 150 pF; Rj = 330 Q

10 V/m; 27 MHz to 500 MHz

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

— Radio—-frequency electromagnetic field,

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

— Radio—frequency electromagneticgfield, pulse

modulated; IEC 61000—4-3/ENV 50204 %elass 111

— Fast transients

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

— Conducted disturbances\induced by
radio—frequency fieldspamplitude modulated
IEC 61000—4—8, class ITT

— Power frequency magnetic field
IEC 61000—4-38, class IV
IEC 60255—-6

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

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

2 kV; 5/50 ns; 5 kHz; burst length 15 ms;
repetition rate 300 ms; both polarities; R; = 50 Q;
duration 1 min

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

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

EMC tests;iemission (type tests)

Standard:

— CGonducted 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

22

C53000-G1176—-C109



7UM511 v3

Technical data

3.1.3 Mechanical stress tests

Vibration and shock during operation

Standards:

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

— Shock
IEC 60255—-21-2, class 1

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

IEC 60255—-21
and |[EC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

half sine
acceleration 5 g, duration 19ms, 3 shocks in
each direction of 3 ofthogonal axes

sinusoidal
1 Hz to 8 Hz: =+.3.5 mm amplitude (hor. axis)
1 Hz to 8 Hz; + 1.5 mm amplitude (vert. axis)

8 Hzto85 Hz: /' 1 g acceleration (hor. axis)

8 Hz to 35 'Hz: “9¢0.5 g acceleration (vert. axis)
sweep rate,1 octave/min

1 cyele i@ orthogonal axes

Vibration and shock during transport

Standards:

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

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

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

[EC"60255—-21
and |[EC 60068-2

sinusoidal

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

20 cycles in 3 orthogonal axes

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

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

3.1.4 Climatic stress tests

—fteeommended temperature during service

— permissible temperature during service

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

-25°C to+55°C

permissible temperature during storage
permissible temperature during transport -25°C to+70°C
Storage and transport with standard works packaging!
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— Permissible humidity

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

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

3.1.5 Service conditions

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

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

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

normally necessary for sdb— stations of lower volt-
ages.

— Itis not permissibleto withdraw or insert individual
modules under voltage. In the withdrawn condi-
tion, some compeonents are electrostatically en-
dangeredyduring handling the standards for elec-
trostatically “endangered components must be
observed. The“modules are not endangered
when plugged in.

WARNINGIThe relay is not designed for use in resi-
dentialpycommercial 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 me@nting
— in housing for flush mounting

Degree of protection acc. toEN 60529
— Housing
— Terminals

approx. 12.0 kg
approx. 10.5 kg

IP51%)
IP 21

*) P20 for cubicle installation; the degree of protection required for the point of installation must be ensured by the cubicle.

24
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3.2 Underexcitation protection

Setting ranges/steps

Conductance sections Ay, Ay, Ag 0.25t0 3.00 (steps 0.01)
Angle of inclination a4, ap, as 50° to 120° (steps 1°)
Time delays T4, To, T3 0.00st0 32.00 s (steps'0r01 8) or co
Reset delay T, 0.00 st0 32.00 s (steps, 001 s)
Undervoltage lock —out 25V, fixed

Excitation voltage 0.50 V10 8.00 V (steps 0.01 V)
(via external upstream voltage divider)

Pick—up times

— Stator criterion A, o < 60 msyatify

— Rotor criterion Ugye < 60.ms

— Undervoltage lock—out U< < 40yns

Reset times

— Stator criterion A, <60 ms

Reset hysteresis

— Stator criterion A, o

— Undervoltage seal—in Ui <
— Rotor criterion Ugye

Output of calculated pole angle &

approx 95 %
approx 110 %
approx 105 % or 0.5 V

—180° to +180°

Tolerances

— Stator criterion A

— Stator criterion a

— Rotor criterion Ugye

— Undervoltage lock —out
— Time delays T

3 % of set value

3 ° electrical

3 % of set value
3%

1 % but min. 10 ms

Influence ¥ariables

— Auxiliary d.c. voltage
in range 0.8 < Uy/Upyny < 1.15
— Temperature

intange —5 °C < Ogmp < +40 °C

— £requency
inyrange 0.9 fy to 1.1 fy

<1%
< 0.5 %/10K

<1%

C53000-G1176—-C109
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3.3 Voltage protection

Setting ranges/steps
Overvoltage U>

Overvoltage U>

Time delays T(U>), T(U>)

Undervoltage U<
Time delay T(U<)

Reset delays T,

30Vto 180V

30Vto 180V

0.00 st0 32.00 s

20Vto 100V

0.00 s t0 32.00 s

0.00 st0 32.00 s

C)O

L 4

(steps 1V)

(steps 1V)

(steps Of

(steps O\
-

Pick—up times
— Overvoltage U>, U>
— Undervoltage U<

Reset times
— Overvoltage U>, U>
— Undervoltage U<

Reset ratios
— Overvoltage U>, U>
— Undervoltage U<

Tolerances

— Voltage limit values
— Time delays T

.Q(b

Influence variables

— Auxiliary d.c. voltage

in range 0.8 < Up/Wyn @
— Temperature

in range —5 °C& Ogmp

— Frequency
in range 0.9 fy to f

approx 50 ms
approx 50,ms

approx
appro ms

(§ _

3 % of set value or 0.5V
1 % but min. 10 ms

X

+40 °C

<1%
< 0.5 %/10K

<1%

L 4

26
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3.4  Stator earth fault protection Ugp>

Setting ranges/steps
Displacement voltage Ug>
Time delays T

Drop—off time Tr

5.0Vto 100.0V
0.00 s t0 32.00 s

0.00 st0 32.00 s

00

(steps 0.01 s) or o

(steps 0.1 V)

Pick—up times
— Displacement voltage Ug>

Drop—off time

Drop—off ratio

approx 50 ms

o

Tolerances
— Displacement voltage Ug>

— Time delays T

o
>

t min. 10 ms

Influence variables

— Auxiliary d.c. voltage
in range 0.8 < Uy/Uyny < 1.15

— Temperature
in range —5 °C < 9gmp < +40
— Frequency *

in range 0.9 < f/fiy < 1.1 \
inrange 11 <f/Hz <6

< 0.5 %/10K

Q>®

C53000-G1176-C109
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3.5 Frequency protection

Setting ranges/steps
Overfrequency f>
Underfrequency f<

Number of repeated measurements

Undervoltage lock—out Uy < for f>, f<

40.00 Hz to 65.00 Hz (steps 0.01 Hz)
40.00 Hz to 65.00 Hz (steps 0.01 Hz)

2 to 10000 (steps 1)
(3 a.c. periods per measurement)

40Vto 100V (steps' ¥)

Pick—up times

— Frequency >, f<

Reset times

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

— Reset ratio undervoltage lock—out U<

dependent on frequeney and number of re—
peated measurements:

approx 80 ms plus

3 a.c. periods per measurement

(e.g. 380 ms With,5 measurements at 50 Hz)

dependentien frequency and number of re—
peatedimeasurements:

approx,100yms plus

3 a.c./periods per measurement

(e.g.1400 ms with 5 measurements at 50 Hz)

20, mHz

approx 1.05

Tolerances

— Frequency fy, fp, fg, 4
— Undervoltage lock—out Ui <

10 mHz at f = fy
3 % of set value

Influence variables

— Auxiliary d.c. vgltage

in range 0.8 < UpfUppn¢< 1.15
— Temperature

inrange —5 °C < Ogmp < +40 °C
— Frequency

in range@0 Hz to 69 Hz

<0.1%
< 0.1 %/10K

< 0.05 %

28
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3.6 Forward active power supervision

Setting ranges/steps
Forward power Ps<
Forward power P>

Time delays T(Ps<), T(Ps>)

Drop—off delays

0.5 % 10 120.0 % Sy
1.0 % t0 120.0 % Sy
0.00st0 32.00 s

0.00s1t0 32.00 s

(steps 0.1 % Sy)
(steps 0.1 % Sy)
(steps0.04s) Or o

(stepsh0.01's)

Pick—up times
— active power P;<, P>

Reset times
— active power P;<, P>

Drop - off ratios/reset hysteresis
— active power Pi<
— active power P>

< 350 ms at 50 Hz
< 300 ms at 60 Hz

< 60 ms at 50 HZ
< 50 ms at 60 Hz
< 350 msiat 50 Hz
< 300 msaat,60 Hz

<@60'ms,at 50 Hz
<50 ms at 60 Hz

with high—accuracy
measurement

with high—speed
measurement
with high—accuracy

measurement

with high—speed
measurement

approx 1.10 or 0.5 % Sy
approx 0.90 or —0.5 % Sy

Tolerances

— active power Ps<, Ps>

— time delays T

0.25 % SNy £ 3 % of set value with high—accuracy
measurement

0.5% Sy 3% of set value with high—speed
measurement

at Q < 0.5 Sy

(SN....rated apparent power,

Q....... reactive power)

1 % but min. 10 ms

Influence variables

— Auxiliary d'€. voliage

in range 0.8 <QUy/Upyn < 1.15

— Temperature

inrange =5 °C < Ogmp < +40 °C

— Frequency
in range 0.9 fiyto 1.1 fy

<1%
< 0.5 %/10K

<1%

C53000-G1176—-C109
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3.7 Reverse power protection

Setting ranges/steps
Reverse power |—P|>

Time delays T1/ To

C)O

L 4

0.50 % to 30.00 % (steps 0.01 %)

0.00 st0 32.00 s (steps 0.01 s) or co

(stop valve normal state / tripped)

Drop-off delay T,

0.00 s t0 32.00 s

Pick—up times
— Reverse power |—P;|>

Drop—off times
— Reverse power |—P|>

Drop - off ratio

(steps ON

o

< 350msat50H Q
<300 ms at 6O H

approx 0.

< 350 ms at 50 Hz
< 300 ms at 60 Hz

Tolerances

— Reverse power |—P;|>

— Time delays T

0.25 9 =+ 3% of set value
atQ < 0.5Sy
N....rated apparent power,

...... reactive power)
\ % but min. 10 ms

Influence variables

— Auxiliary d.c. voltage

in range 0.8 < Un/Unn

— Temperature

in range —5 °C < 9gmp

— Frequency

in range 0.9 fy to 1.1 fy

%

0\
1.15\& <1%
0° < 0.5%/10 K
<1%

&
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3.8 Unbalanced load protection

Setting ranges/steps

Permissible unbalanced load Io>/ly

Thermal time constant T
Thermal warning stage Owarn/Orrip
Tripping stage (definite time)  lo>>/ly

Time delays T(I2>), T(lo>>)

Drop—off delays Tr

3 % 1o 30 % (steps 1 %)

100 s to 2500 s (steps 1 s)
70 % to 99% (steps 4™%)
10 % to 80 % (steps, 1°%)
0.00st0 32.00 s (steps 0.01 s) or co

0.00st0 32.00 s (steps 0.01 s)

Trip characteristics of the thermal replica
(refer also to Figure 3.1)

Pick—up times

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

t — tripping time

T = thermal time constant

I — Negative sequence current

loperm — continuously permissible negative

sequence current

Warning stage l>>, tripping stage lo>> <60 ms
Drop—off times

Warning stage lo>, tripping stage lo>> <60 ms
Drop—off ratios

— Warning stage lo>, tripping ‘stageils > approx 0.95
— ©/Owam approx 1.0
Tolerances

— thermal replica
— to pick—upgalties 15>415>
— to stage times

*+ 5% referred to |> (class 5 % acc. IEC)
*+= 5% ofsetvalue
+1% but min. 10 ms

Influence variables

— Auxiliary dic. voltage

inrange 0.8 < Up/Uyny < 1.15
— Temperature

insange —5 °C < Oyp << +40 °C
= Frequency

in range 0.9 < f/ffy < 1.1

<1%
<05%/10K

<1%

C53000-G1176—-C109
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t/s Q
10000 0
5000 1\

h Parameter:
3000 T N time constant T/s o
2000
1000 \s\\
500 -\
300 7 \\
200 -\

NN ~_

IIII_’

/

2500 s

1000 s

500 s

250 s

s
AWAVAVAY

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

5 |2/ I2perm
(|2 / |2perm)

t=t - In (27 Toperm)? _’1 O ofIn< 1

Figure 3.1 Trip characteristics ofthe thermal unbalanced load protection stage

Q>®
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3.9 Overcurrent time protection and highly sensitive earth current pro-

tection

Setting ranges/steps

Overcurrent pick—up |> (phases) /1N
Overcurrent pick—up lg> (earth)
Overcurrent pick—up I>> (phases) /Iy
Delay times T forl>,I>>, and Ig>
Reset delay T,

Undervoltage seal—in (phase—to—phase)

Undervoltage seal—in duration

0.10 to 8.00

10 mA to 1000 mA

0.10 to 8.00

0.00st032.00 s

0.00st0 32.00 s

20.0 Vto 100.0 ¥

0.10 s to 32,005

(steps 0.01)
(steps1_mA)
(steps @:01)
(steps/'0.01 s) or co
(steps 0.01 s)
(steps 0.1V)

(steps 0.01 s)

Pick—up times

1>, I>>, lg>
at > 2 x setting value

Reset times

Reset ratios

— overcurrent (phases) I>, |>>
— overcurrent (earth) lg>

— undervoltage U<

approxéb ms
40'ms
approx 0.95

approx 0.90
approx 1.05

Tolerances

— Pick—up values I>, I>> (phases)

— Pick—up values Ig> (highly sensitivity
earth current protection)

— Undervoltage

— Delay times T

3 % of setting value

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

Influence variables

— Auxiliary voltagefin range
0.8 < Uy/Upyy < 1.15

— Temperature in range
-5°C < %ymp <40 °C

— Freguency in range
0o fifin <11

<1%
< 0.5 %/10K

<1%

C53000-G1176—-C109
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3.10 Thermal overload protection

Setting ranges/steps
Factor k according to IEC 60255—-8
Thermal time constant 1,

Thermal warning stage Owarn/Orrip

Rated temperature rise

Cooling medium temperature (d.c. voltage input)

Final cooling medium temperature

0.50 to 2.50 (steps 0.01)

30 s to 32000 s (steps 1 s)

70 to 100 % referred to trip temperature rise
(steps 1%)
40 °Cto 200 °C (steps 4 °C)

O0Vdcto10Vdcor2VdctoQVidc (selectable)

40 °Cto 150 °C (steps 1 °C)

Trip time characteristic

in the range I/k-Iy < 3;
tripping times do not
decrease above I/kIy > 3

Reset ratios

(ITRRINYZZ (Ipre / k- IN) 2
(7% IN)2 - 1

t=vw, - In

t tripatime

Tth time constant

I load current

preload current

ki factor according to IEC 60255—-8
refer also Figures 3.2 and 3.3

O/Owarn approx. 0.99
Tolerances
— referring to k- Iy (at t—co) 5% class 5 % acc. to IEC

— referring to trip time

— d.c. voltage proport. 40 ambient temperature

class 5 % acc. to IEC with the following multiples:

|/ Ky multiple tolerance in %

1.0t0 1.5 2.5 12.5
>1.5t02.0 1.5 7.5
>2.0t0 3.0 1.0 5.0

1 % of full—scale value

Influence variables referred to k-l

— Auxiliary"dcwoltage in range
0.8 Uy/Uyn < 1.15

— Temperature in range
=5%C)< Ugmp < +40 °C

—'Ereqguency in range
09 <fin< 11

<1%
<05%/10K

<1%
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—

| 11 -

Parameter:

set value
time constant

©

L 4

9

10000

5000

\

2000

1000

500

200

—
o

100

AN

50

t/s * t/s
10000+ \ 10000
5000 \ Parameter: 5000

| set value
\ time constant t/s
2000 \\ 2000
\\ \ 10000
1000_ 1000
) \\\ 5000
500 \\ 500
l \\ \ 2000
200 \ 200"
\\ \ 1000
100-
: \\\ 500
» \\ (bﬁ
| \ 0
20 \ 20
\ 0
10- 10
] 50
5 5
27 2
1 ‘ - 1
1 2 3 41/kly
¢ 2
(IL/k -1n)
=1 -In———"4——
Figure 3.2  Trip time characteristic

of overload protection
— without preload —

Figure 3.3

—

41/ kly

o (/k-IN)2= (Ipre/ k- IN) 2

(I1/k-In)? =1

Trip time characteristic
of overload protection
— with 90 % preload —

C53000-G1176-C109
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O

External trip commands via binary input 0

4
Setting ranges/steps
Time delays T 0.00 s t032.00 s (steps o@

3.11 Ancillary functions

Drop-off delay T, 0.00 st0 32.00 s (steps
Times 0
operating time (dependent on frequency) approx 12 ms at 50 z
Drop-off times  (dependent on frequency) approx 8 ms at Hz

Tolerance \

— Time delays T, T, 1

Influence variables \
— Auxiliary d.c. voltage

in range 0.8 < Upy/Upyny < 1.15 <1%
— Temperature O

2

in. 10 ms

in range —5 °C < 9gmp < +40 °C» < 0.5%/10K

— Frequency
in range 40 Hz to 69 Hz E K

<15 ms

36 C53000-G1176-C109



7UM511 v3

Technical data

Output of measured values

— Operational values of currents

Measurement range
Tolerance

— Positive sequence current component
Measurement range
Tolerance

— Unbalanced load
Measurement range
Tolerance

— Calculated temperature rise due to
unbalanced load
Measurement range
Tolerance

— Operational voltage values

Measurement range
Tolerance

— Positive sequence voltage component
Measurement range
Tolerance

— Displacement voltage
Measurement range
Tolerance

— Earth current
Measurement range
Tolerance

— Excitation voltage
Measurement range
Tolerance

— Operational values,af powers

Measurement sange
Tolerance

— Power factor
Measurement range
Tolerance

—Power angle
Measurement range
Tolerance

— Pole angle
Measurement range
Tolerance

IL1, ILo, Iis

in KA primary and in % Iy
0 % to 240 % I

2 % of rated value

Ipos
0 % to 240 % I
2 % of rated value

Io/IN
0 % to 240 %
2 % of rated value

|2 therm
0 % to 240 %

5 % refertedhto Oyip

U1 N U, Us—n

in’kV primary and in V secondary
0(% tonl40 V

2% of rated value

\/§ ’ Upos
0% to 190 V
2 % of rated value

Ug
0%to 140V
2 % of rated value

le
0 mA to 1000 mA
2 % or 1 % of full—scale value

Uexc

0to 10 V dc (from upstream voltage divider)

1%

P, Q (active and reactive power)
in % Sy (= \/3' UN'IN)

—200 % to +200 %

3 % of rated value

cos @
—1.000 to +1.000
0.020

¢
—180° to +180°
0.2°

0
—180° to +180°
30
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— Frequency
Measurement range
Tolerance

— Overload protection measured values
Calculated temperature rise
Measurement range
Tolerance

— Cooling medium temperature
Measurement range

f
40 Hz to 70 Hz
0.2 % of rated value

®/®trip
0to 240 %
5 % referred to Oy;p

®amb

0 °C to final temperature; according t0 the

settings
Tolerance 2%
All indications =1 digit display tolerance.
Measured values plausibility checks
— Sum of currents phases

Steady--state measured value supervision

Current unbalance

Voltage unbalance

Phase sequence

lnax/Imin > symmetry factor

as long as | > ljjmit

YUmax/Umin > symmetry factor

as long as U > Ujimit

clockwise phase rotation

Fault event data storage

Storage of annunciations ofsthe four last fault events, three of which can be read out locally

Real time clock

Resolution for operational annunciations
Resolution for fault gvent annunciations
Max time deviation

Buffer battery.

1 min
1ms
0.01 %

Lithium—Battery 3 V/1 Ah, Type CR 1/2 AA
Self—discharge time > 5 years

38
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Data storage for fault recording

Instantaneous values:

Storage period (pick—up or trip command = 0 ms)

Sampling rate

r.m.s. values:

Storage period

Sampling rate

L 4

optionally instantaneous values or rm.s. valueO

O

max. 5 s, selectable pre—trigger and post—fault time

1 instantaneous value per 1.67 at 50 I$z
1 instantaneous value per 1.39%0 Hz
phase currents i 1, iLo, i3 \

earth current i @

phase voltages u_1_ % L3—N

Excitation voltage

max. 60 ectable pre—trigger and post—fault time

e per 20 ms at 50 Hz

1 S.
KNIUG per 162/3 ms at 60 Hz
a

currents I 4, I s, I3
current Ig

positive sequence component of currents lpos
positive sequence component of phase voltages

\/g'upos
phase angle ¢

frequency deviation f — fy

R
0
S

\
O
¥

L 4
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3.12 Operating ranges of the protection functions

Operat. cond. 0

Operating condition 1

Operat. cond. 0

External trip commands

Protection function f<10Hz 11<f/Hz<<40 | 40<f/Hz<70 f>70Hz
Underexcitation protection inactive active’) active inactive
Undervoltage protection inactive? active’) active g inactive?
Overvoltage protection inactive active!) active inactive
Stator earth fault protection Uy> inactive active!) act've% inactive
Underfrequency protection inactive actived® & inactive®
Overfrequency protection inactive active®) ive inactive®
Forward active power supervision inactive active) ive inactive
Reverse power protection inactive active!) active inactive
gtggglgg%%%rlggtdeﬁsrﬁéection B inactive a active inactive
#@?ﬂgpfeepcfié%ad protection — inactive?) a active inactive?)
Overcurrent time protection I>, |>> |  inactive active inactive
Sensitive earth current protection inactive ve active inactive
Stator overload protection inactive?) active active inactive”)

active # active active active

)
)
)
)
)
)
)

Figure 3.4

1) voltages are measured too small beloW 25 HZ (input saturation)
2) pick—up — when already present - iS\maintained
3) no exact frequency measurement’possible, but pick—up is ensured due to underfrequency
no exact frequency measurementipossible, but pick—up (when present) is reset
5) no exact frequency measurement,possible, but pick—up (when present) is reset
8) no exact frequency measufement possible, but pick—up is ensured due to overfrequency
) thermal replica registers_cooling—down

Opgrating ranges of the protection functions

40
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4  Method of operation

4.1 Operation of complete unit

The numerical machine protection 7UM511 is
equipped with a powerful and proven 16 —bit micro-
processor. This provides fully digital processing of all
functions from data acquisition of measured values
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 section
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 gfinterference. The fil-

ters have been optimizedywithsfegard to bandwidth

and processing speed to suit the" measured value
processing. The matchedyanalog values are then
passed to the analog input section AE.

N L1L2L3 ME AE
| [ ’ o = — — & ]
| ! N =h =1 E ' LCD display
: 215 El (@x16
][ - characters)
| M j}' Ready
: LI 1] < Fault
| —— ‘ I . ﬂ_
| D [ % Faul |
| I| / i C_—]
‘ : X 12 signals
| P . ! (can be
: ""!'T f1 - : marshalled)
| L — m S 1 c—
cHDH—x+
I b »
R E—— | | pasen
: “ . (can be marshalled)
B e ¥ B
3 |
D C_—N
T LED- ' l__/‘ 5 trip
rOiary | ] e
Operator panel |—/"— : C— marshalled)
i e =
M/s|Y | N ] E o ‘
Isolated
- / — serial —» Control
8 binary : interface centre
inputs :
/ | | Serial ' o Personal
interface computer
Power supply i ~ — '
L. ] i i i i i i i i |
Figure 4.1 Hardware —structure of machine protection relay 7UM511
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The excitation voltage can be fed to the unit via avolt-
age divider. Via ad.c. voltage transformer, a galvani-
cally isolated value is produced which is proportion-
al to the excitation voltage and which is also passed
to the analog input section AE. Furthermore, for the
stator overload protection, the cooling medium tem-
perature can be connected to the unit as a tempera-
ture—proportional voltage. This is also galvanically
isolated and then passed to the 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 voltages, the negative sequence
current for unbalanced load detection and the
zero sequence voltage,

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

— calculation of r.m.s. values for overload measure-
ment and scanning of the thermal replica,

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

— 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 fault event
data for fault analysis.

The frequency ofthe measured Quantities is continu-
ously measured and used in"ap inteégrated follow—
up circuit; this ensures,thatthe protection functions
are always processed with algérithms matched to
the actual frequengy. Thus, @wide frequency range
from 40 Hz to 69 Hzis specified with small frequency
influence. In generalyprocessing is even possible
from approx 11 Hz on but with respectively slower
speed.

The frequeney follow —up circuit can, however, oper-
ate only when at least one a.c. measured quantity is
presenttat,one of the the analog inputs, with an am-
plitudelof at least 10 % of rated value (operational
condition1).

If no suitable a.c. measured values are present, or if
the frequency is below 11 Hz or above 70 Hz, the
relay cannot operate (refer to Section 3.12).

Binary inputs and outputs to and from the processor.
are channelled via the input/output elements. [From
these the processor receives information fromithe
switch—gear (e.g. remote resetting) or from other
equipment (e.g. blocking signals). Outputs include,
in particular, trip commands to the circuit breakers,
signals for remote signalling of importantevents and
conditions as well as visual indi¢ators{LEDs) and an
alphanumerical display on the front:

An integrated membrane keyboard in connection
with a built—in alphanumericalLCD display enables
communication with thélunit. JAIl operational data
such as setting valuesiplant®data, etc. are entered
into the protection ffém this panel (refer to Section
6.3). Using this panel*the parameters can be re-
called and the relevant-data for the evaluation of a
fault can betead outafter a fault has occurred (refer
to Section 6.4), The dialog with the relay can be car-
ried out\alterpatively via the serial interface in the
front plate by means of an operator panel or a per-
sonalgcompulter.

Vid'a,seéond serial interface, fault data can be trans-
mittedto a central evaluation unit. During healthy op-
eration, measured values can also be transmitted,
e.g. load currents. This second interface is isolated
and thus satisfies the requirements for external sig-
nals, i.e. isolation and interference suppression
comply with the requirements according to IEC 255
and VDE 0435, part 303.

Communication via this interface is alternatively pos-
sible by means of fibre optic links, provided this inter-
face is accordingly ordered (refer to Section 2.3 Or-
dering 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 detailinthe
following sections. Each function can be individually
activated or rendered inoperative. As each function
is realized by its own autonomous firmware, mutual
interference is excluded.

42
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4.2 Underexcitation protection

The underexcitation protection protects a synchro-
nous machine from asynchronous operation in the
event of a malfunction in the excitation system and
from local overheating of the rotor. Furthermore, it
prevents endangering of the network stability in the
case of underexcitation of large synchronous ma-
chines.

In order to detect underexcitation, the unit pro-
cesses all three phase currents and all three volt-
ages to form the stator circuit criterion. It also pro-
cesses the excitation voltage and/or the signal from
an external excitation voltage monitor to form the ro-
tor circuit criterion.

For the stator circuit criterion, the admittance is cal-
culated from the positive sequence system of the
currents and voltages. In the admittance plane, the
stability limit of the machine is independent of the
voltage: thus, the protection characteristic can be
optimally matched to the stability characteristic of
the machine. By evaluating the positive sequence
system, underexcitation conditions are reliably de-

tected even during asymmetrical faults within/or out-
side of the machine.

Figure 4.2 shows the loading diagram'ef the syn-
chronous machine in the admittance plane (Izciive/U;
lreactive/U) With the steady —state stability limit which
intersects the reactive axis in close proximity to 1/Xy
(reciprocal value of the synchronous direct reac-
tance)

The underexcitation proteetiontsimulates the stabil-
ity characteristic of the machine by means of two
partial characteristic§yas'shown in Figure 4.3. The
characteristics of the partial characteristics are the
distances from the origin’A1 and A2 as well as the as-
sociated inclinationtangles a1 and o2.

Ifthe resultingeharacteristic A1/a1; A2/a2 is exceed-
ed (inlkigure4.3'to the left—hand side), then an alarm
or a trip'signal is initiated after a time delay (e.g.
10ss). The time delay is necessary in order to allow
timeyfor the voltage regulator to increase the excita-
tion voltage.

a

yi)
N
I AN
ZEN \
U \
IN \
\
Un \
\
\
\
PN \
\
9, |
o |
|
1 _r
~ U

Unime, Fated voltage

In rated current
|EN™=rated excitation current
Yy rated pole angle

@ne  rated load angle

Figure 4.2

Xq  synchronous reactance
U terminal voltage

I active current

Iy reactive current

Admittance diagram of turbo—generators
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characteristic 2

characteristic 3

o3

lo/U

oy

/

characteristic 1

Figure 4.3

Upon malfunction of the voltage regulator or failure
ofthe excitation voltage, the machine can be discons
nected after a short time delay (e.g. 1.5 s). Fopthis,
the excitation voltage can be fed into the unitvia a
voltage divider as the rotor criterion. If the gxCitation
voltage falls below an adjustable mipimum value,
then short—time tripping is initiated.

Instead of, or in addition to the excitatien voltage
measurement, the signal from apsexternal excitation
voltage monitor can be fed into the unit via a binary
input. In this case short—timeytripping is also initi-
ated if excitation voltage failure i$ signalled.

Afurther characteristic A3, a8,can be matched to the
dynamic stabilitycharacteristic of the synchronous
machine. Since stable,opération is impossible if this
characteristic is exceeded, immediate tripping is re-

Stator criterion: pick—up characteristic in admittanee diagram

quired in this case.

The admittance calculation requires a minimum
measurement voltage. During a severe collapse
(short—circuit) or failure of the stator voltages, the
protection is therefore blocked by an integrated a.c.
voltage monitor (U1 < 25V).

When setting the machine data, the reciprocal value
of the synchronous reactance 1/X is also input into
the unit. The unit uses this value as well as stator cur-
rent and voltage for an approximate calculation of
the pole angle 9. This value is also available as an
operational measured value (refer to Section 6.4.4).

Figure 4.4 illustrates the logic diagram of the under-
excitation protection.
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4.3 Undervoltage protection

The undervoltage protection detects voltage drops
in electrical machines and prevents impermissible
operating conditions and possible loss of stability.

For this, the fundamental wave of the positive se-
quence system is paramount. The phase voltages
are filtered by the protection (Fourier analysis) and
only the fundamental waves are evaluated. Ofthese,
the protection only detects the positive sequence
system. This is referred to the rated voltage (phase—
to—phase).

In the event of two—phase short—circuits or earth
faults, asymmetrical voltage drops will occur. In con-
trast to three single—phase measuring systems, the
measurement of the positive sequence system is not
influenced by these events and has an advantage in
particular when considering stability problems.

The undervoltage protection is single—stage. In or-
der to avoid malfunction of the protection insthe
event of secondary voltage failure, it can be blogked
via a binary input, e.g. by a voltage transformer
m.c.b.

When the undervoltage protection has picked up
while the relay changes to the operating'éondition 0
— i.e. no suitable measured quantities arg’present —
pick—up will be sealed in. Thusgtrip iSiensured even
after the voltages have completelyreollapsed. This
seal—in can be cancelled anly after the voltage has
reverted to a value above the undervoltage drop —off
value or by activating the blecking input for undervol-
tage protection.

Figure 4.5 shows/theyjogic diagram of the undervol-
tage protection.

FNo 6533
U< fault FNo 6539 Trip
matix
Ui< T-U< r
q & &
—Q
Block U< FNo 6531 _
= (U< block.) T-RESET
Blocking of
trip signal
Function number
Figure 4.5 Logie,diagram of the undervoltage protection
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4.4 Overvoltage protection

Overvoltage protection has the task of protecting the The overvoltage protection is of two—stag
n

electrical machine, and the associated electrical and evaluates the positive sequence co ent'U,
plant connected to it, from the effects of impermissi- of the voltages. A large overvoltage ini@: fast
ble voltage increases. trip; a small overvoltage initiates a slow trip¥Voltage
limit values and time delays can be set individually
Overvoltages can be caused by incorrect manual for each stage. 'S

operation of the excitation system, faulty operation

of the automatic voltage regulator, (full) load shed- Figure 4.6 shows the logic d of the overvol-
ding of a generator, separation of the generator from tage protection.
the system or during island operation. @

FNo 6571

Ui Trip
& matrix
—Q
FNo 6570
P

U1 > & .

40 &

+—O T—-RESET

Block U> FNo 656
o/v blk
Function number

p 0
Blocking of Annunciation

\K’\ trip signal

Figure 4.6 Logi @m of the overvoltage protection

&
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4.5 Stator earth fault protection Up>

The stator earth fault protection detects earth faults
in the stator windings of three —phase machines in
block connection (via machine transformer). The cri-
terion for the occurrence of an earth fault is the oc-
currence of a neutral displacement voltage. This
principle results in a protected zone of 90 % to 95 %
of the stator winding.

The achieved sensitivity of the protection is only lim-
ited by power frequency interference voltages dur-
ing an earth fault in the network. These interference
voltages are transferred to the machine side via the
coupling capacitances of the unit transformer. If nec-
essary, a loading resistor can be provided to reduce
these interference voltages. The protection initiates
disconnection of the machine when an earth fault in
the protected zone has been present for a set time.

The displacement voltage Uy is calculated from the
sum of the three phase—-to-—earth voltages accord-
ing to the equation:

lUi1 + Upo + Uisllv/3 = /3 - Uy,

i.e. rated voltage at full displacement.

When one or two phase voltages fail, then a dis-
placement voltage will be simulated either. In order
to prevent from erroneous operation caused by this
wrong zero sequence voltage, the relay includessa
blocking input for stator earth fault protection which
can be operated, for example, by an auxiliary,con-
tact of the miniature circuit breakeref the voltage
transformer secondary circuit.

As in all kinds of displacement veltageiformation, the
components of the third harm@ni¢ inkeach phase are
summed since they are in phaseinthe three—phase
system. In order to obtaip reliable measured quanti-
ties, only the fundamental®ef the displacement volt-
age is evaluated in the stator earth fault protection.
Harmonics are filteredyout by numerical filter algo-
rithms.

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

FNo.5186 FNo 5187
UO0> Fault uo> Trlp
U S
0 Uo> T-U0> .
& & Trip matrix
—q
T-RESET
Block of

Block Up FNo 5182 trip signal

(UO> blocked )

Function number

Figuresd. 7\, Logic diagram of the stator earth fault protection Ug>
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4.6 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 7UM511 includes four
high—accuracy frequency stages. Each stage can
be set individually as an underfrequency or overfre-
quency stage and is independently from the other
stages and can initiate different control functiens.

The unit uses two operating steps to determinefthe
frequency from the positive sequence system ofthe
voltages:

Firstly, the frequency is roughly ascertained from the
measurement of the period duration, i.€) from the
distance between two zero passes. This results in
the "base frequency” fp.

In order to accurately determing the frequency, the
angular speed of the measured voltage vector (with
actual frequency) referrediio the base frequency is
measured, i.e. the difference between actual fre-
quency and basefrequengy f,. This is done by mea-
suring the phase angle between measured frequen-
cy vector and base frequency vector over 36 sample
values, i.e. imithe time interval of 3 a.c. periods.

Since the frequency is not derived directly from the
sine of the voltage, but from the change in angle of
two sinusoidal signals with small frequency differ-
enge, a high accuracy can be achieved.

JIrip'signal is initiated when the frequency has ex-
ceeded the set threshold value (for each stage sepa-

rately) for a number which can be set as "measure-
ment repetitions”. By this way, trip delay®is deter-
mined by the set number of measurement repeti-
tions. Each measurement takes three a.cperiods.
Thus, the trip delay can be derived from the formula:

n

tyip = 3 - + 50/ms

system

where: fsystem actual system frequency
n number of repeated measure—
ments, ‘as set by the operator

A “frequency fault” signal is given after half the num-
ber of measurement repetitions, individually for each
stagenNote that this fault signal represents the start
instantforfadlt detection: The trip time as indicated
imthe fault annunciations shows the time from fault
detectionio trip, i.e. in case of frequency protection
only half the total time from under/overfrequency to
trip:

The unit continuously supervises the measurement
voltage. If the positive sequence component of the
voltages drops below a certain value, the measure-
ment repetition counters are reset to zero. If "fre-
quency fault” had been detected, this signal is
equally reset.

Blocking of each frequency stage is possible as well
as blocking of the entire frequency protection, by
connecting external signals via binary inputs. In this
case also the counters are reset to 0, as above.

If the frequency reverts to less than 39 Hz, high—ac-
curacy measurement is not possible, but underfre-
quency is detected: The counters of underfrequen-
cy protection are incremented, until underfrequen-
cy fault” and finally trip signal are given. The overfre-
quency protection counter is decremented until O
should it had been greater than 0.

If the frequency is below 11 Hz or higher than 70 Hz
or, if the measured voltage is too small for frequency
determination, "operating condition 1” is not fulfilled,
i.e. no suitable measured quantities are present:

The counters of the underfrequency protection is
decremented until 0. If "frequency fault” had been
detected, this signal resets when the counter is 0.

C53000-G1176—-C109
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If the overfrequency protection counter has already
counted to 1 or higher, when "operating condition 1”
disappears, the counter is incremented every three
a.c. periods provided the measured voltage is of suf-
ficient magnitude above 66 Hz. This ensures over-
frequency tripping even in case the frequency rise
higherthan 70 Hz. For application as overspeed pro-
tection of small hydro—electric machines or gas—
turbine sets with possibly high rate—of—change in
frequency 9f/4;, it must be ensured that overfrequen-
cy has been detected before the frequency leaves
the operating range of the frequency protection, i.e.
the frequency rises above 70 Hz. This is fulfilled
when the rate—of—change in frequency is below
8 Hz/s.

If overfrequency is not detected before the "operat-
ing condition 1” has disappeared, or if none of the
three voltages is present of sufficient magnitude, t
counter is decremented until zero is reached:
protection drops off.

When a trip command has been issued before the
upper operating limit of 70 Hz has been exceeded,
trip is sealed in until the frequency protectionﬁtage
is blocked or until suitable measure tities (i.e.
within the permissible operatingyra present
again.

Figure 4.8 shows the logic di@the frequency
protection. 0
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FNo 5217 FNo 5225
—fy<” J_( f1 < Fault* ) —( 1 < Trip”
. n/2
& n .
Block f1
FNo 5206
(_ >f1 block ) V'S
FNo 5219 FNo 5227
< f2 < Fault* M‘
n/2 —I
—O &
n
- J &
Block f2 1 :
FNo 5207
>f2 block
: FNo 5221 Q No 5229 Trip matrix
e

f3 < Fault*
n/2 J_

n

Block 3

FNo 5208
{ >f3 block ) \
FNo 3
* FNo 5230
Bl
/2 J r f4 > Trip
—o & >
n !

| o &
Block f4 ) C

FNo 5209

>f4 bloc
FNo 5214

FRQ U< block

— U1 <
Block | Block of .
frequ. — Function number
trip signal Annunciations
* The pick ymbgls and the annunciations are illustrated for the preset configuration of the frequency protection. If the con-
figuration is d, the symbols < and > may appear interchanged.

Figute 4.8 ¥ Logic diagram of the frequency protection
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4.7 Forward active power supervision

The machine protection 7UM511 includes an active
power supervision which monitors whether the ac-
tive power falls below one set value as well as wheth-
er a separate second set value is exceeded. Each of
these functions can initiate different control func-
tions.

When, for example, with generators operating in par-
allel, the active power output of one machine be-
comes so small that other generators could take
over this power, then it is often appropriate to shut
down the lightly loaded machine. The criterion in this
case is that the “forward” power supplied into the
network falls below a certain value.

In some applications it can be desirable to output a
control signal if the active power output exceeds a
certain value.

Another possibility to use power direction is in case
of network splitting. To reduce as far as possible the
effect on any network, of disturbances which occur
on another network to which itis coupled, so—called
decoupling or network splitting is used at the cou-
pling point. For example, anindustrial network which

has certain measures of its own generation is
coupled via a coupling circuit breaker with a HV util-
ity network and should be decoupled when a faéilt'in
the utility network is not cleared within a criticaltime.
As a criterion for decoupling, underfrequency, UR-
dervoltage, overcurrent, power direction, or combi-
nations of these can be used. These criteria are
available in 7UT511 V3.

For power measurement, two measuremeént method
are available in 7UT511. Depending om the applica-
tion either high—speed measurement or high—ac-
curacy measurement (average about 16 a.c. period)
may be selected. High—speedimeasurement is suit-
able e.g. for network splittings

The unit calculates thetactive power from the positive
sequence systems;of, the generator currents and
voltages. This,valug is/compared with the set values.
Each stage eambe blocked individually, as can be
the complete ferward active power supervision, via
binary inputs.

Figure 4.9%shows the logic diagram of the forward
active ‘power supervision.

FNo 5116 ENo.5196 FNo 5128
>Pf< block) —((Pf/<'fi. det. ) ——( Pf< Trip
Py< TP< ‘
« 0 & N 4 © &
Block Pj< | N
Trip matrix
FNo 5129
—( Pf> Trip
P\/>
& &
 CE— J T-RESET
Block P ~ 2
FNo 5117
{ >Pf> block)
FNo 5122
Blocke (_Pf blocked ) Function number

Block of

Annunciations

trip signal

Figure 4.9 Logic diagram of the forward active power supervision

52

C53000-G1176—-C109



7UM511 V3

Method of operation

4.8 Reverse power protection

Reverse power protection is used to protect a tur-
bo—generator unit in case of failure of energy to the
prime mover. In this case the synchronous generator
runs as a motor and drives the turbine whereby the
required motoring energy is taken from the network.
This condition leads to overheating of the turbine
blades and must be interrupted within a short time
by tripping the network circuit—breaker.

The reverse power protection of the 7UM511 pre-
cisely calculates the active power from the symmetri-
cal components of the voltages and currents by av-
eraging the values of the last 16 a.c. periods. By tak-
ing the error angles of the instrument transformers
into account, the active power component is calcu-
lated even with very high apparent powers and small
power factor. Correction of the error angle is carried
out by a constant correction angle W0 and a current
proportional correction angle W1 as explained in
Section 6.3.3 (Figure 6.3). These parameters can be
examined during commissioning by the relay itself
and entered to the current transformer data.

By evaluating only the positive sequence system,
the reverse power measurement remains®indepen-
dent of asymmetrical currents and voltages and rep-
resents the actual load on the drive side.

In order to bridge a possible transient reyerse power
during synchronizing or during, power oscillations
due to network faults, the triplcemmand is delayed
by an adjustable time T—SW-—OREN. However, if the
stop valve has tripped, asshort, time delay is suffi-
cient. By inputting the statusef the stop valve via a
binary input, the shart timesdelay T—SV-CLOSED
becomes effective whenithe stop valve has tripped.

It is possible ta/bloek tripping by means of an exter-
nal signal.

Figure,4.10 shows the logic diagram of the reverse
powerpretection.

FNo 5096 FNo 5097
% NCPriauttdet) —( Pririp )
|=Pr[> 2 T—SV—OPEN ‘
5 . Trip matrix
g &
—Q
FNo 5098
—( Pr+SV Trip
FN©,5092 ] -
Block |- Pyl & HL|
L { Prblocked ) J
Trip valve FNo 508_6
{ >SV tripped )
Function number
Block of
trip signal
Figure 4.10 Logic diagram of the reverse power protection
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4.9 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 7UM511,
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 |, — in
order to simulate heating—up of the rotor. The re-
ferred temperature rise is calculated according to
the following thermal differential equation:

e 1 o_1 |2
gt + T O = T |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 retor
surface

I — actual negative sequence current |, referred
to maximum permissible negative sequence
current

L L LS

Thermal
trip stage

AN
~N
/ N
~
Thermal
alarm stage

TssRPF————————————

Unbalanced load
alarm stage lo >

Trip area

If the first adjustable temperature rise threshold is
reached, an alarm is initiated. If the second tempé¥ra-
ture limit is reached, the machine can be discon-
nected from the network.

Since the temperature rise during steady-sstate
operation is proportional to the square of the nega-
tive sequence current, it is not necessaryto know the
permissible temperature rise. Theynaximum contin-
uously permissible negative sequenee current 15>
and the time constant (time—dependent unbal-
anced load capability) are the only,parameters to be
set.

If the value of the continueusly permissible negative
sequence current is exceeded, an alarm is initiated
(referto Figure 4 A1) MAfter the time corresponding to
the actual negative sequence current and the time
constant hasielapsed, the machine is disconnected.

If large negative)sequence currents occur, a two—
phasenetwork short—circuit can be assumed which
mustbe diséonnected in accordance with the time
grading, plan of the network. Therefore, an adjust-
abledefinite —time, negative sequence current time
stage/is superimposed on the thermal characteristic
(refer to Figure 4.11). Negative sequence current
above 10 times the permissible value do not reduce
tripping time (see also Figure 3.1).

Figure 4.12 shows the logic diagram of the unbal-
anced load protection.

Unbalanced load
trip stage lo>>

I2perm

Figure 4.11

lp>> I

Trip characteristics of the unbalanced load protection
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4.10 Overcurrent time protection (phase currents)

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

For these purposes, the protection is provided with
two stages for phase faults.

In order to ensure that pick—up always occurs even
with internal faults, the protection — for generators —
is always connected to the current transformer set in
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 |> and | > > which are common to
each stage and a phase—selective annunciation is
initiated when a setting value is exceeded in any of
the phases. After the associated delay time T—I1>%r
T—1>> has elapsed, atrip signalis initiated, whiehjis
also available individually per stage.

The pick—up values for each stage, 1> (phase cur-
rents) and |>> (phase currents) and the respegtive
time delays for each of these stages can be setindi-
vidually.

Each stage can be blocked individually via a binary
input

In generators where the excitation, voliage is taken
from the machine terminals, the,sheért—circuit cur-
rent subsides very quickly in the/event of close—up
faults (i.e. in the generator agunitiransformer range)
due to the absence of excitation current and de-
creases within a few seconds/to a value below the
pick—up value of thé overcurrent time protection.
For this reason the overcurrent time protection in-
cludes a (disconnectable) undervoltage stage
which maintainsthé pick —up signal for a set seal—in
time if the positive sequence component of the volt-
ages dreps belowra set level following pick—up of
the overcurrentitime protection, even if the overcur-
rent drops below the set value. In this way, the run-
ning,(of theatfip delay time and tripping of the asso-
ciatedigircuit—breakers is ensured even for those
gases: If'the voltage recovers before the seal—in
time has elapsed, then the protection resets. The un-
dervoltage seal—in feature can be blocked via a
binary input, e.g. in case of the voltage transformer
secondary m.c.b. has tripped or the machine is
switched off.

Fig 4.13 shows the logic diagram of the overcurrent
time protection for phase currents.
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FNo 1970
%
IL1 & FNo 1811
—9 >1 ( I> FaultL1)
-
FNo 1812 FNo 1815
(1> Fault L2) ° S
o> | —
- & >1 T—-1>
——
T—RESET I>
I3 FNo 1813
& - —~—
—
FNo 1966
Block 1> | I> blocked
Ui<
Trip
matrix
Block
undervol-
tage holding
T—RESET I>>
FNo 1801
IED> (1>> Fault L1 ) 2
FNo 1805
FNo 1802 > Tri
I>> Fault L2
o> ol T=>
. = & L
—0
| FNo 1803
L3> & I>> Fault L3
—Q
L 2
FNo 1956 Block of
I Q I>> blocked trip signal I>>

Function number

Annunciations

Figure 4.13  Logic diagram of the overcurrent time protection for phase currents
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4.11

The highly sensitive earth current protection has the
task to detect earth fault in systems with isolated or
high—impedance earthed star—point. The pick—up
criterion is the magnitude of the (residual) earth cur-
rent. The magnitude of the residual current allows
earth fault detection, for example, on electrical ma-
chines which are directly connected to the bus—bar
of an isolated power system, when in case of a net-
work earth fault the machine supplies only a negligi-
ble earth fault current across the measurement loca-
tion, which must be situated between the machine
terminals and the network, whereas in case of a ma-
chine earth fault the higher earth fault current pro-
duced by the total network is available.

The measured current may be derived from special
window—type summation current transformers or
from three star—connected current transformers
(Holmgreen connection). Furthermore, it is possible
to use the displacement voltage of an earthing trans-
former, which is transformed into a current by means
of a suitable shunt resistor.

Alternatively, this protection can be used as rotor
earth fault protection when a system frequency bias
voltage is applied to the rotor circuit. In this case, the
measured current is determined by the magnitude of
the bias voltage and the capacitance of the coupling
capacitors of the rotor circuit.

Highly sensitive earth current protection

A measured value supervision is provided for the
application as rotor earth fault protection: The piea-
surement circuit is assumed to be closed as long as
asmall earth current (settable) is flowing which is'de®
termined by the rotor—earth capacitance. If not, an
alarm is issued after a short delay time of 2 s,

This protection is not suited for detegtion of high
earth current which may arise in case ofearthed sys-
tem star—points (higher than approx®d, A at the relay
terminals for highly sensitivelearthyeurrent protec-
tion).

Initially, the residual currentis numerically filtered so
that only the fundamentalwave of the current is used
for the measurement:{his makes the measurement
insensitive to trapsient conditions at the inception of
a short—cireuit and to harmonic content in the cur-
rent.

The earthieurrent is compared with the setting value
le> and,anapnunciation is initiated when a setting
valug is exeeeded. After the delay time T—IE> has
elapsed, a trip signal is initiated.

The protection can be blocked via a binary input.

Fig 4.14 shows the logic diagram of the earth current
protection.

FNo 1834 FNo 1836
—( IE> Fault IE> Trip
leg> & J T-le> J
Q
Trip
FNo,1981 matrix
Block lg>
DIOCK Te= le> blocked
FNo 5396 T-RESET
lo< & Failure R/E/F

Function number

Annunciations

Block of
trip signal

Figure 4.14 Logic diagram of the highly sensitive earth current protection
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4.12 Stator overload protection

The overload protection prevents the stator wind-
ings of the protected machine from thermal overload
damage.

The unit computes the temperature rise according to
a thermal single —body model according to the ther-
mal differential equation

@ 1 o1 2 41

dt + 1 @ - 1 I + 1 @amb
whereby
® - actual temperature rise referred to the stea-

dy-—state temperature rise at maximum per-
missible phase current k - Iy

®zmp— ambient temperature difference to the refer-
ence temperature 40 °C

T — thermal time constant for heating—up of the
conductors

I — actual rm.s. value of phase current referred
to the maximum permissible phase current
Imax = K - IN

When the temperature rise reaches the first set
threshold, a warning alarm is given to enable@n ap-
propriate load reduction. This warning stage, repre-
sents the reset value of the overload proteétion.lithe
second temperature threshold is reached, the ma-
chine can be disconnected from the network.

Additionally, a current warning stage is,available,
which operates when one phase current exceeds

Imax = K - IN.

The temperature rise is caleulated¥from each of the
phase currents. A true r.m’s’ valte measurement is
performed in order to include the effect of harmon-
ics.

The maximumypermissible continuous thermal cur-
rent Imay is statedas amultiple of the rated current Iy
of the relay:

Imax = K - In

In addition to this k—factor, the time constant't as
well as the warning temperature rise ©,,5in % of
trip temperature rise must be entered into the unit.
Thus, the relay is able to compute the temperature
rise caused by the thermal losses.

By means of an external temperature sensor, the
cooling medium temperature can be input as atem-
perature —proportional{valtage value. This enables
determination of totaltemperature. This voltage may
be derived from aymeasurement transducer which
delivers 0 V to 10,V thesas a temperature—propor-
tional voltage,(Alternatively, a measurement trans-
ducer with 4 mAyto 20 mA d.c. may be used. In the
latter casej theteurrent must be converted into a pro-
portignal voltage of 2V to 10 V d.c. by means of a
shunt resistor; additionally, the measurement circuit
can,be monitored: When the measurement circuit is
interrupted or short—circuited, the voltage atthe d.c.
voltageyinput will become 0. The ambient tempera-
tureig’setto 40 °C (this corresponds to the assumed
ambient temperature without ambient temperature
processing), and an alarm is issued.

The maximum permissible current is influenced by
the cooling medium (ambient) temperature. It is
smaller the higher the cooling medium temperature
becomes (cf. the right term of the differential equa-
tion).

The thermal replica can be reset, i.e. the current—
dependent temperature rise is set to zero. This can
be accomplished either by energizing the reset input
(RS th Repl = reset thermal replica) or via the block-
ing input (Block overload protection). In the latter
case the total protection function is blocked, includ-
ing the warning stages.

The logic diagram of the overload protection is illus-
trated in Figure 4.15.
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4.13 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 7UM511. 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 ofthese 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 7UM511. 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 ofthe assigned inputs is checked in cyclic
intervals. Alteration of the input status is génsidered
only after two subsequent status checks\withjequal
result. An additional time delay T—DELAY®i§ avail-
able for each of the external trip command channels,
a drop—off delay T—RESET can equally, be set.

The logic diagram of one exterfal trip command
channelis illustrated in Figure 4.16¢In total, the relay
incorporates four such channels, i.e. four times this
logic. The illustrated fuhctiommumbers are valid for
the first external trip @ommand channel.

FNo 4537 ...

(Bxt Tad GenFlt ) (Ext1..4 GenTrp
Inclusion
of external trip T-DELAY
functions 1 to 4 & ) &
—a
T—RESET
Blocking of 7
FNo 46324 . _blocKing Ot |
Block external Exist..4.bl6cked ) trip signal

inclusion 1 to 4

Function number

Annunciations

Figure 4.16 Logic diagram,ef one external trip command channel

C53000-G1176—-C109

61



7UM511 V3

Method of operation

4.14 Switch-over of the phase rotation

The relay provides the facility to change the phase
rotation via energization of a binary input. This allows
to use all protection functions in case the phase rota-
tion 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). Fur-
thermore, 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 rele-
vant only for the internal calculation of the symmetri-
cal components; the phase dedicated annunci-
ations, fault recordings, and measured values are
not affected.

FNo 5002

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 not registered.
The status change is neither registered, when the
"operating condition 0” is left before the 200 ms
have elapsed. During "operating condition 1” (suit-
able measured quantities are present), switch—over
of the phase rotation is not possible."An applied sig-
nal to the binary input — on¢e having been regis-
tered — might be removedduring. ?operating condi-
tion 1”.

But it is recommended that.the reversed phase rota-
tion signal be appliedycontinuously, for safety rea-
sons: Maloperation geuld’occur when the processor
system is reset,’far example after alteration of the
configuration,parameters of the relay.

Figure 4.9 shews the logic diagram of the switch—
over functiomef the phase rotation.

—==(_Qpérat. Cond. )

suitable measured
quantities are present

Switch—over of FNo 5004

phase rotation

200 ms . FNo 5005
- R Q |—(Clockwise )
500 ms FNo 5006

S Q —{ Anticlockw.

>Phase rotat.

Function number

Annunciations

Figure 4.17 Logic diagram of the switch—over of the phase rotation
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4.15 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 4.13,
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 temperature
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 element,
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.

4.16 Circuit breaker trip test

Numerical machine protection relay ZUM51 /allows
simple checking of the tripping circuits and the cir-
cuit breakers.

Prerequisite for the start of atestieycle is that no pro-
tective function has picked Upe

Initiation of the test cycle ¢an bg/ given from the oper-
ator keyboard or via the front operator interface (as
described in Segtion 6(7.8).

4.17 Trip circuit supervision

The numerical machine protection 7UM51 includes
two trip circuit supervision functions. Twodrip 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 4.18. One input is
connected in parallel to the trip relay the circuit of
which is to be supervised; thevother input is con-
nected in parallel to the circuitbreaker auxiliary con-
tact or over the NO and NC auxiliary contacts as Fig-
ure 4.18 shows.

The binary inputs are_energized (logical "H”) or
short—circuited (lagical%l¥) depending on the status
of the trip relay and thesCircuit breaker.

During normal @peration it is not possible that both
the binary(inputs are de—energized (logical ") at
the s@me time uhless for the short time where the trip
relay hastalready closed but the breaker is not yet
open.

Ifboththe binary inputs are de—energized continu-
ouslyfthis indicates that either the trip circuit is inter-
rupted, or the trip circuit is short—circuited, or the
eontrol 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.
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4.18 Ancillary functions

The ancillary functions of the machine protection
7UM511 include:

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

— Monitoring functions.

4.18.1 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 of impor-
tance for an exact analysis of the history of the fault.
For this purpose the device provides annunciation
processing which is effective in three directions.

4.18.1.1 Indicators and binary outputs (signal
relays)

Important events and conditions are indicated by
optical indicators (LED) on the front plates. The mod-
ules also contain signal relays for remote indication.
Most of the signals and indications can“e mar-
shalled, i.e. they can be allocated meanings other
than the factory settings. In Sectioné.5the delivered
condition and the marshalling, facilities are de-
scribed in detail.

The output signal relaysfare net latched and auto-
matically reset as soonsas theforiginating signal dis-
appears. The LEDs canbefarranged to latch or to be
self—resetting,

The memofies ofthe LEDs are saved against supply
voltage failurei They can be reset:

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

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

=yremotely via one of the interfaces.

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

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

With the auxiliaryvoltage present but with an existing
internal fault,in theyunit, a red LED illuminates
("Blocked”) andiklocks the unit.

4.18:1.2 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 4.18.1.1.

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 bat-
tery. These messages, as well as all available operat-
ing values, can be transferred into the front display at
any time using the keyboard or to the personal com-
puter 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.

4.18.1.3 Information to a central unit

In addition, all stored information can be transniitted
via an optical fibre connector or the isolated second
interface (system interface) to a control céntre, for
example, the SIEMENS Localized Substation Auto-
mation System LSA 678. Transmission,Uses a stan-
dardized transmission protocol according toVDEW/
Z\VEI or (selectable) according to DIN 19244.

4.18.2 Data storage and transmission
for fault,recording

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

The instantaneous values of the measured values

iL1, iLo, iLg, fey UL1—N, UL2—N, UL3-N, Uexc

can be sampled at intervals of 12 values per a.c{peri-
od and stored in a circulating shift register. In case.of,
afault, the data are stored over a selectable time pe-
riod, but max. over 5 seconds.

The r.m.s. values of the quantities
[L1, Lo, I3, le, Ipos seq Upos seqr &, T2y

can alternatively be sampled iffinteérvals of 1 a.c. pe-
riod and stored in a circulating shift' register. In case
of a fault, the data are stored%ever a selectable time
period, but max. over 60%seconds.

The maximum number of fault records within this
time period is 8. Fhesetdata are then available for
fault analysis. FQr eachrenewed fault event, the ac-
tual new fault'data‘are stored without acknowledge-
ment of the old daia.

The data canbe transferred to a connected personal
computenyia the operation interface at the front and
evaluated by the protection data evaluation program
DIGSI®.“The currents and voltages are referred to
their maximum values, normalized to their rated val-
uessand 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 af-
ter 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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4.18.3 Operating measurements and
conversion

For local recall or transmission of data, the true r.m.s.
values of the currents and voltages are always avail-
able as are the positive sequence components ofthe
currents and voltages.

The following is valid:

—l1 I I3 phase currents in amps primary and
in % of rated current Iy,
— lpos.seq positive sequence current,

— UL1g, ULog, voltages (phase—earth) in kilovolts
Use primary and in V secondary,

_\/§'Upos

le earth currents in milliamps.

positive sequence voltage,

Additionally, the active and reactive power, the pow-
er factor and power angle, the pole angle, the excita-
tion voltage, the displacement voltage calculated
from the three phase—to—earth voltages, the tem-
perature rise and ambient temperature of the ther-
mal overload protection as well as the frequency, the
unbalanced load and the calculated rotor tempera-
ture rise can be read out.

The following is valid:

-P active power in % of /3 Uy,
-Q reactive power in % ofX/3ixfUy,
— COS PHI  power factor,
— PHI power angle,
— THETA pole anglef
— Uexait. excitatien, voltage,
— f [HZ] frequencydn Hz,
- /3-Ugg displacément voltage = (U4
+ U+ Us)/v/3,
— Ineg.seq unbalanced load current,

— ThermReplk temperature rise calculated from the
unbalanced load current,

the calculated temperature rise for
each phase in % of the trip tempera-
ture rise,

= O ®tripL*

= AMB.TEMP ambient temperature in °C (if con-
nected and accordingly matched).

4.18.4 Monitoring functions

7UMS51 incorporates comprehensive monitoring
functions which cover both hardware andssoftware;
furthermore, the measured values are continliously
checked for plausibility so that the currentand volt-
age transformer circuits are also included in the
monitoring system.

4.18.4.1 Hardware monitoring

The complete hardware i monitored for faults and
inadmissible functions;¥rom the measured value in-
puts to the output@relays. In detail this is accom-
plished by monitofing:

— Auxiliary’angd reference voltages

The,precessor 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. Tran-
sient 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 car-
ried out. A fault in the current path is then recog-
nized when

liLy + i + iLgl >
SUM.Ithres x Iy + SUM.Fact.I X Iyay

SUM.lthres and SUM.Fact.| are setting parame-
ters (refer 6.3.15). The component SUM.Fact.| x
Imax takes into account permissible current pro-
portional transformation errors in the input con-
verters which may particularly occur under con-
ditions of high currents (Figure 4.19).
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— | I = Fault current

Slope:

/ SUM.Fact.|

SUM.Ithres

Imax
In

Figure 4.19  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 indicatesia
fault in one of the control channels or in the relay
coil. Such a condition leads automatically toalarm
and blocking of the command output.

— Memory modules:

The memory modules are perigdically, checked
for fault by:

e Writing a data bit pattern®for the working
memory (RAM) and readingit,

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

® Formation of the modulus of the values stored
in the parameter store (EEPROM) then com-
paringiit with the newly determined modulus af-
ter @aeh parameter assignment process.

4.18.4.2 Software monitoring

For continuous monitoring of the program se-
quences, a watchdog timer is provided which will re=
set the processor in the event of processor faildre 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 restafting, further
restarts are initiated. If the faultisistill’present after
three restart attempts the protective system will
switch itself out of service andjindi€ate this condition
by drop—off of the availakility relay, thus indicating
"equipment fault” apdy sim@ltaneously the LED
"Blocked” comes on:

4.18.4:3 Menitoring of external measuring
transformer circuits

To detect interruptions or short circuits in the exter-
nalmeasuring transformer circuits or faults in the
comneetions (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 | 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 4.20).
Both parameters can be set (see Section 6.3.15).

68

C53000-G1176—-C109



7UM511 V3

Method of operation

I min
In
Slope:
SYM.Fact.|
/
SYM.lthres lrmax

IN

Figure 4.20  Current symmetry monitoring

— Voltage symmetry

In healthy operation it can be expected that the
voltages will be approximately symmetrical.
Therefore, the device checks the three phase—
to—phase voltages for symmetry. Monitoring of
the symmetry of the phase—to—phase voltages is
not influenced by earth faults.

The following applies:

| Umin | / | Umax | < SYM.Fact.U
if
| Unmax | > SYM.Uthres

whereby Unay is the largest of the three voltages
and Upmin the smallest. The symmetryyfactor
SYM.Fact.U represents the magnitude of the
asymmetry of the voltages. fThe sthreshold
SYM.Uthres is the lower limit of'the processing
area of this monitoring functign (see Figure 4.21).
Both parameters can beset(see Section 6.3.15).

U min
Un
Slope:
SYM.Fact.U
/
SYM.Uthres Umnax
Un

Figure 4.21  Voltage symmetry monitoring

— Phase rotation

Since correct functioning of the protection fune-
tions relies upon a clockwise sequenee“ef the
phase voltages (symmetrical companents), the
direction of rotation is monitored:

U4 before U s before U 5

This check is carried out whenthe measured volt-
ages as described in 4.:98.4.1sare plausible and
have a minimum value®oef atlleast

IUL1l, UL2l, |0ps| >0 V//3
Counter—clo€kwiserotation will cause an alarm.

If no voltages ‘are present for phase sequence
measurement, the currents are checked for their
phaseyotation. This requires that each phase cur-
rent is atlleast 0.1 times rated current.

In,those cases where counter—clockwise phase
rotation can occur during operation, e.g. in pum-
ped-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 swapped in order to ensure cor-
rect symmetrical component calculation (see also
Section 4.14). The phase dedicated annunci-
ations, fault recordings, and measured values are
not affected.

Table 4.1 gives a survey of all the functions of the
measured value monitoring system, together with
the possible 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.
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Monitoring

Failure covered, reaction

1. Plausibility check of currents

liLy + i + gl >
SUM.lthres x Iy + SUM.Fact.l x Iz«

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

delayed alarm "Failure XI”

G

0O

2. Current unbalance

Dlminl gy Fact.I

| Imaxl

and |lmax] > SYM.lthres

Single, or phase—to—phase short circuits or bro-
ken conductors in the c.t. circuits i 1, i o, iL3 @
or

Unbalanced load

delayed alarm "Failure Isym\%

3. Voltage unbalance (phase—phase)

1Yminl  sym.Fact.u

| Umax|

and |Umaxl > SYM.Uthres

Short—circuit or interruptio
in v.t. secondary circuits
or

unbalanced voltage o m

1— e, 2—phase)

delayed alarm "Fail Usymm”

4. Phase rotation

L1 before L2 before L3,
as long as |U4], |UL2|, |ULs| > 40V/\/3
and/or [IL1], [l2], [lLs] > 0.1 - In
(Operating condition 1)

via a binary input

and counter—clockwise rotation is not indicated

Swapped vo confections or reverse rotation
sequenc
delay 'Fail.PhaseSeq”

Bolted figures are setting values.

Table 4.1 Summary of measuringycircuit m

Q
o
&

L 4

?
Q
>

itoring
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5 Installation instructions

/_v\ Warning

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

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

5.1 Unpacking and repacking

When dispatched from the factory, the equipment is
packed in accordance with the guidelines laid down
in [IEC 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 toolssilhe
equipment should be visually checked tofensure
that there are no external traces of damage:

The transport packing can be re—usedgfer further
transport when applied in the same way. /hesstor-
age packing of the individual relays issnot suited to
transport. If alternative packing is usedjjithis must
also provide the same degree ofqrotection against
mechanical shock, as laid down in1&C 255—-21—1
class 2 and IEC 255—-21—-2)¢lassyl.

Before initial energization with, supply voltage, the
relay shall be situated_in‘the ©perating area for at
least two hours in forder to ensure temperature
equalization an@hyto ayoid’humidity influences and
condensation:

5.2  Preparations

The, operating conditions must accord with VDE
0100/5.78and VDE 0105 part 1/7.83, or correspond-
ing national standards for electrical power installa-
tionsy

/N\

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.

Ininstalled conditions, the modules are in nodanger.

C53000-G1176—-C109

71



7UM511 V3

Installation instructions

5.2.1 Mounting and connections

5.2.1.1 Model 7UM511x—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 op-
erational earth connection between the earthing
surface at the side of the unit using at least one
standard screw M4, and the earthing continuity
system of the panel; recommended grounding
strap DIN 72333 form A, e.g. Order—No. 15284 of
Messrs Druseidt, Remscheid, Germany.

— Make connections via screwed terminals. Ob-
serve labelling of the individual connectors and
the max. permissible conductor cross—sections.

5.2.1.2 Model 7UM511x--xCxxx for panel flush
mounting or 7UM511x-xExxx for cu-
bicle installation

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

— Insert the unit into the panel cut—out and'securevit
with the fixing screws. For dimensions refer toFig-
ure 2.3.

— Connect earthing screw on therear ofithe unit to
the protective earth of the panél or edbicle.

— Make a solid low—ohmicsand l6w—inductive op-
erational earth connectiongetween the earthing
surface at the rear, of'the unit using at least one
standard screwgM4, andithe earthing continuity
system of the€paneél orgeubicle; recommended
grounding strap DIN 72333 form A, e.g. Order—
No. 15284 of Messrs*Druseidt, Remscheid, Ger-
many.

— Make connections via the screwed or snap—in
terminalswefithe sockets of the housing. Observe

labelling of the individual connector modules to
ensure correct location; observe the max. permis-
sible conductor cross—sections. The use of thé
screwed terminals is recommended; snap—in
connection requires special tools and must not be
used for field wiring unless proper strain reliefiand
the permissible bending radius are observed.

— The screw—type terminals should be used'with-
out wire end ferrules. Pin—end cophéctors gener-
ally must not be used. Care has tode taken for a
sufficiently long bare wire: apprex. 46 mm (6/10
inch), at least 10 mm (4/104nch).

5.2.2 Checking the rated data

The rated datanef thefunit must be checked against
the plantdata I his;iapplies in particular to the auxilia-
ry voltage,anehthe rated current of the current trans-
formers. Thewoltage divider for the measurement of
the excitation voltage should be dimensioned such
that tnder rated excitation no more than 8 V appear
at the, unit input (if the excitation voltage input is
used).

5.2.2.1 Control d.c. voltage of binary inputs
When delivered from factory, the binary inputs are
designed to operate in the total control voltage
range from 19V to 288 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 to increase stability against stray voltages in
the d.c. circuits.

To fit a higher pick—up threshold of approximately
80 V to a binary input a solder bridge must be re-
moved. Figure 5.1 shows the assignment of these
solder bridges for the inputs Bl 1to Bl 4, and their lo-
cation 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 5 to Bl 8 and
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 threshold approx. 16 V

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

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

L~ X
©
-5
L~ —
(=}
|

Binary input5:  Solder bridge X7
Binary input6:  Solder bridge X8

Binary input 7:  Solder bridge X9

Binary input 8:  Solder bridge X410

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

Fonrated voltages 110/125/220/250 V- Solder bridges may be removed:
Cut and bend aside.
Pick—up threshold 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—-RAMs.
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 required for the
internal system clock with calender to continue inthe
event of a power supply failure.

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

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

— Insert basic module into the housing; ensure that
the releasing lever is pushed fully to the left béfore
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 to ‘Figuré 5.2. (This
smaller module has pulling handles‘instead of the
releasing lever).

— Close housing cover.

serte@ befere the relay is installed. Section 7.2 ex-
plainsiin detail how to replace the back —up battery.
Jointhis'section accordingly when inserting the bat-
tery forthe first time.

The battery is already installed at delivery in newer
models. It should be checked according to Section
7.2 that the battery is correctly in place.
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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.

Plugyjumper shown as delivered
X239:Pesition 1—-2 = "Light off”

Figure 5.3

Transmission via optical fibre is recommended. Itjis
particularly insensitive against disturbances andsau-
tomatically provides galvanic isolation. Transmit and
receive connector are designated with thessymbols
—®—> for transmit output and —>-® for receive in-
put.

The normal signal position forithe’data transmission
is factory preset as "light off2. This/Can be changed
by means of a plug jumperX239,which is accessible
when the basic input/outputymodule is removed
from the case. The jumpetissituated inthe rear area
of the power supply beard (centre board) (Figure
5.3).

Jumpergin Position | Normal signal position
X239 1-2 "Light off”
X289 2-3 "Light on”

9) \
123 \\\
x213 (1] D201
x214 (11 ]
x215 (1]
x216 (1]
x217 (110
x240 (I1J
x2g9 [TT1]
X238 |:|:|:| : I
x237 (113 Coo7
x236 (111 \
x235 [T1J
123
10 10
[o] [o]
[o] [o]
[o] [o]
50 50
100 100
[o] [o]
[o] [o]
[o] [o]
[o] [o]
}\J\_

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 7UM511 depends on how the different
protection functions are used. The connections are
generally executed as follows:

Underexcitation protection, overcurrent time pro-
tection, thermal overload protection, power pro-
tection, and unbalanced load protection are con-
nected to current transformers in the starpoint leads
of the protected machine.

For processing of the excitation d.c. voltage, a volt-
age divider, e.g. type 3PP1326—- 0BZ-012009 with
ratios of 20:10:1 must be inserted, because the larg-
est setting value is 8.0 V. The thermal overload capa-
bility of the input must be observed (Section 3.1.1).

The displacement voltage for stator earth fault pro-
tection Uy is calculated internally from the three pha-
se—to—earth voltages; it needs no special connec-
tions.

The highly sensitive earth current protection can
optionally be used for detection of stator earth faults
or rotor earth faults. If it is used for stator earth fault
protection, the earth current is supplied to the unit
by atoroidal transformer. Figure 5.4 illustrates a cons
nection example. If the magnitude of the earth cur-
rent in the event of a generator earth fault is suffi-
ciently higher than the operational asymmgtrical
currents, connection in the residual circuit_of three
current transformers (Holmgreen connection, ¢ig-
ure 5.5) is also possible. The current transformers

Toroidal zero seq.

must always be located between the generator and
the bus—bar. In order to increase the earth fault,cur-
rent to approximately 10 A, a load resistor Rg is usu-
ally connected to the earthing transformer. Sinee
network earth faults are generally not immediately
disconnected, the load resistor may only remain
connected for a limited time. In compensated net-
works the load resistor should only beceme effective
after a time delay in order notte, hinder the extin-
guishing process. Further information is contained
in the pamphlet "Planning MachineyProtection Sys-
tems” Order No. E50400-+U0089-U412—
A1-7600.

A connection exampl€ fogthe highly sensitive earth
current protection as‘rotor earth fault protection is
shown in Figure 5/63in this case an external a.c. volt-
age sourcegof approximately 45 V is required, e.g.
from the auxiliary ‘unit 7XR6100 (Figure 5.6). This
draws jts powerdrequirements from the voltage
transformers®(e.g. U »_, 3) and supplies the mea-
suredvoltage,and the measured current for the rotor
earthfresistance calculation. The measured voltage
is capacitively coupled between the excitation circuit
via jthe “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 possible with the auxiliary unit
7XR8500-0, the coupling unit 7XR6000 and the re-
sistor unit 3PP1336—-0DZ— 013002.

— Y current transf.
——.—e / 7 /i/|/
\ 1| —— \}\ -
|—-—0
Uin/A/3
Earthing !l
transformer 500 V/3
| e
: == Rs
‘ 7UM 511 Load resistor

Figure,5.4

Connections for the highly sensitive earth current protection as stator earth fault protection,

machines in bus—bar connection (with toroidal zero sequence current transformer)

76

C53000-G1176—-C109



7UM511 v3 Installation instructions

\ N
/ o— N9 O
) * ‘ )
Uin/v/3
Earthing 'l

transformer 500Vv/3 @

Figure 5.5 Connections for the highly sensitive earth current protectio stator earth fault protection,
machines in bus—bar connection (current transformers i

If the excitation voltage is thyristor controlled, the se- duce the
ries reactor (terminals 2A1 — 1B2) shall be con- voltage.

nected in series to the coupling circuit in order to re-

i
: 7XR6100 :
2A1! :
""""" ! 0.75H :
o4 1B2, |
a : :
7 1 - - !
: 1B4: .65V :
| h 2 230 V , 1A4
! 1B3! app. 45V !
7 ; i 1A3
P . . 100 125V
Urot 1 . ov 1A
! 1B1: oV T
_________ )

= Generator earth

Figure 5.6 Connections for the highly sensitive earth current protection as rotor earth fault protection
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5.2.6 Checking the connections

/_v\ Warning

Some of the following test steps are carried
outin presence of hazardous voltages. They
shall be performed by qualified personnel
only which is thoroughly familiar with all
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:

® Are the current transformers correctly earthed?

® Are the polarities of the current transformer
connections consistent?

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

® |s the earth current transformer \correctly
earthed (if used)?

® Arethe voltage transformers Gorrectly earthed?

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

® [s the phase relationshipyof the voltage trans-
formers correct?

® Arethe connection afnd the transformation ratio
of excitation voltage divider correct (if
used)?

® |sthe pelarity of the excitation voltage correct (if
used)?

® |s\the polarity of remote ambient temperature
meter correct (if used)?

— If test switches have been fitted in the secondary

circuits, check their function, particularly thatein
the "test” position the current transformer, sec-
ondary circuits are automatically short—circuiteds

Ensure that the miniature slide switch on the front
plate is in the "OFF” O- positions(refer Figure
6.1).

Fit a d.c. ammeter in the auxiliaryypower circuit;
range approx. 1.5 Ato 3 Al

Close the battery supply Circuit breaker; check
polarity and magnitude ‘6fvaltage at the terminals
of the unit or at the conpector module.

The measuredicurrentconsumption should be in-
significant, TranSient movement of the ammeter
pointer only‘indicates the charging current of the
storage capacitors.

Putihe miniature slide switch of the front plate in
the "ON#*gposition & . The unit starts up and, on
completion of the run—up period, the green LED
onithe front comes on at last 0.5 sec, the red LED
gets off after at most 5 sec.

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

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

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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53

5.3.1

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 7UM511 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 active pa-
rameter set. That means with a codeword the,opgra-
tor can carry out specific settings, which ‘@are typical
for normal operation conditions.

Configuration of operation and memory functions

Operational preconditions and general

For operations of special importance, likexthe'para-
meterization of functions and pick—up values, the
start of test routines, reset of annunciation buffers,
etc. code level 2 is required. The codeword for this
level comprises the items from cade level 1, too.

For the configuration, i.e. theymarshalling and con-
figuration of the relay, codedevel 3 is applicable.

The codewords pre—Sset upon delivery of the relay
can be substitutedy by self—selected codewords.
Changing of the"6éedewords is done under address-
es 7151 to 7164. These addresses are visible only
when codeslevel4 is fulfilled. The procedure is de-
scribed in Section 5.3.3.

To indicatetauthorized operator use, press key CW,
énierathe, codeword and confirm with E. The
code¥word” is a number of up to 6 digits. Upon deliv-
eryief 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
eeeeeae

C ODE WpORD :

CWw A CCEZPTEWD

CODEWO Reb WRONG

The entered characters do not appear in the display,
instead only a symbol @ appears. After confirmation

of

the correct input with E the display responds with

CW ACCEPTED. Press the entry key E again.

If
D

the codeword is not correct the display shows CO-
EWORD WRONG. Pressing the CW key allows

another attempt at codeword entry.

Address blogks'70 t@'79 are provided for configura-
tion of the software operating system. These set-
tings concern the operation of the relay, communica-
tion with external operating and processing devices
via the serial interfaces, and the interaction of the de-
vice fupctions.

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.

70000 op . SYSTEM
CONFIGURATION

Begi
tion”

nning of the block "Operating system configura-

C53000-G1176—-C109
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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 be-
hind 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 FE, i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm
with the "Yes” —key Y that the new settings shall be-
come valid now. If you press the "No”—key N in-
stead, codeword operation will be aborted, i.e. all al-
terations which have been changed since the last

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

If one tries to leave the setting range for the configus
ration blocks (i.e. address blocks 60to 79) withkeys
ft |, the display shows the question "END 3 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 yeu’ can confirm
with J/Y or abort with N, as aboéye.

When one exits the setting program, the altered pa-
rameters, which until then have been'stored in buffer
stores, are permanently securedsin EEPROMs and
protected against powerf@utage? If configuration pa-
rameters have been changedithe processor system
will reset and re—start. 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 blo¢k
71. This block allows the operator language teybe
changed. The date format can be selected. Mes*
sages on the front display can be selected here for
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 INTEGRATED
{',- OPERATION

M7 100" dndunceE
floevurscH

ENGL I S§H

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.
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The date in the display is preset to the European format
* 71020 DATE FORMAT Day.Month.Year. Switch—over to the American format
+ DD.MM.YYYY Month/Day/Year is achieved by depressinggthe
"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 1050 0PER l1st L Message to be displayed in the 1stdisplay line during
+ n o all cated opergtion. Any pf the operationalfmeasured values ac-
cording to Section 6.4.4 can be,selected as messages
. _ in the the quiescent state of the relay by repeatedly de-
IL1[%]-= pressing the "No”—key N;/TheWalue selected by the
. entry key E under address 7105 will appear in the first
IL2[3%]-= line of the display.
IL3[ %] =
etc.
f 71060 0PER. 2nd L Message, to be displayed in the 2nd display line during
t 11 £ d operation. Thevalue selected by the entry key E under
+ 0o 2 °ocar”® address 7106 will appear in the second line of the dis-
lay.
etc. gy
Fault event annunciations can be displayed,after a edged during operation with the RESET key or via
fault on the front. These can be chosen‘under.ad- the remote reset input of the device or via the serial
dresses 7107 and 7108. The possible messages can interfaces. After acknowledgement, the operational
be selected by repeatedly pressing the "No?=key N. messages of the quiescent state will be displayed
The desired message is confirmed with the'enter key again as chosen under addresses 7105 and 7106.

E. These spontaneous messages are, acknowl-

* 71070 FaULD R After a fault event, the first line of the display shows:

Prot.Picfk -qup the first protection function which has picked up,
Prot.Tgip the latest protection function, which has tripped,
T-Faul the elapsed time from pick—up to drop—off,
T-Triip the elapsed time from pick—up to trip command.

f n1osll FAULT 2nd L After afault event, the second line of the display shows:

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 entpy:

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 pre—
set code word "000000” is accepted,.too.

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

M7151 cw-rLEVEL 1

1o

AM{7152 cw-LEVEL 2
tlo
M7 153 cw-LE VED,:?3

1o

7 1 5,4
0

CW-LEVETL 4

i

Code level 1: this authorization level allows opera-
tions for the@normal operating procedures (starting
fault recording;'setting the clock, selecting the ac-
tive parameternset).

Smallest setting value: 0
Largést setiing value: 999999

Code level 2: this authorization level allows opera-
tions of specificimportance: 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. Communication
via these interfaces requires some data prearrange-
ments: identification of the relay, transmission for-
mat, transmission speed.

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

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

ﬁ7200lpc/SYSTEM
3 NTERFACES
f7201IDEVICE ADD
IE

}7202|FEEDER ADD
{1

}7203|SUBST A DD
{1

}7 osBrFraONeET TYPE
{7

f7 O9BDEVICE TVYPE
{1

Beginning of the block "Interfaees for personal
computer and central gomputer system”

Identification Aaumber of the relay within the station or
substation;validifer both the interfaces (operating and
system interface). The number can be chosen at liberty,
but mustibe used only once within the plant system
Smallestypermissible 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: 1

Largest permissible number: 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: 1
Largest permissible number: 254

Function type in accordance with VDEW/ZVEI; for
7UM511 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 7UM511 V3 no. 14

This address is only for information, it cannot be
changed.

C53000-G1176—-C109
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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 for-
mat (address 7211) must be ASCII, the PC Baud—
rate (address 7215) must be 71200 BAUD, the PC par-
ity (address 7216) must be NO 2 STOP

The setting of the PC GAPS (address 7214 for the
operating interface) or the 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 so
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’’

GAPS = >

Higher values for “"reaction time protection relay” re-
duce the transmission speed in'case oftransmission
errors. If the relay interface is Gonnected directly to a
personal computer, then GARS may be set to 0.0 s.

f7211IPc INTERTF .

{ GsI V3

ASCTITI

M72140pc cars

flo .o s

M{721508pc BAUDRAFfE

{ 600 BAUD
19200 BAUD
1200 BAUD
2400 B,ATUD
48004 BAUD

f? 160 P%c PARITY

flp 6% 1 v

N, N2 STOP

) 1 STOP

Data format for the RC (operating) interface:

format for Siemensiproteetion data processing program
DIGSI® Versjon V3

ASCII format

Maximumytime period of data gaps within telegrams
which may occur during data transmission via modem
onithe operating (PC) interface
Smallest setting value:

Largest setting value:

0.0s
5.0s

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.

—
~
N
N

*VDEW EXTENDETD

10 sYs INTERTF.

DIGSTI v 3

=

W EXTENDETD

i

72220 sYs MEASUR.

M72240sYs cars

f7225lsy BAUDR.
00 BAUD

[0}

g
(o))

M7 226B0sys BPARTTY
flvpEw/pD1ces‘mg >/ Lsa

N O 2 S T OWP

N O 1 ST/ P

Data format for the system (LSA) interface:

data in accordance with VDEW, EXTENDED by Siemens
specified data

format for Siemens protection data processingyprogram
DIGSI® Version V3

format of the former Siemens LSA version

Format of measured values forithe system (LSA) inter-
face:

data in accordance with VDEWJZVEI, EXTENDED by
Siemens specified data

Maximum time period“ef data gaps within telegrams
which may occur during data transmission via modem
on the systemy(LSA) interface

Smallest settingvalue: 0.0 s
Largest seiling valde: 5.0 s

Theiransmission Baud —rate for communication via the
systemiinterface 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 or Siemens protection data
processing program DIGSI® Version 3 and former LSA

no parity, 2 stop—Dbits

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 data processing program DIGSI® (address 7221 SYS INTERF. = DIGS/ V3). this address determines
whether it shall be permitted to change parameters via this interface.

%2350 sYs PARAMET
N O

e

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 4.18.2). 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 in-
stant. The storage criterion can be the general fault
detection, too (STORAGE BY FD), or the trip com-
mand (STORAGE BY TRIP). Alternatively, the trip
command can be selected as reference instant
(START WITH TRIP), in this 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
(address 7412) after the recording criterion has dis-
appeared. 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 of r.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, accordinglygfor
different frequencies.

Note: Inthe illustration 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 viaya binary input
or by operator action from the'membrane keyboard
on the front of the relay or viatheloperating interface.
The storage is triggered dynamically, in these cases.
The length of the data storage/is determined by the
settings in addresseg 7431 and 7432, but max. T—
MAX, address 7410%Pre—trigger time and post—
fault time are additive,to the set values. If the storage
time for start viabinary input is set to co, then the
storage time “endswafter de—energization of the
binary input (statieally), but not after T-MAX (ad-
dress 7440).

M7 400m

{';FAULT RECORDINGS

f 4020 INITIATIOfN

* TORAGE BY FDa
STORAGE BY RLRWP
START WITHA TR IP

A7 4100 8-m 2%

*1 0 S

A 49180 T-PRE

{ 0

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: 5.00s

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 storage of
r.m.s. values (cf. address 7420)

74200 FAULT VALUFE The stored fault values should be:

INSTANTANEOUS INSTANTANEOUS values with 12 values per‘a.c. cycle

- —

RMS VALUES RMS VALUES with one value per cyele

Storage time when fauliyrecording 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 setting value: 5.00 s

or co, i.e. as lopguas the binary input is energized (but
not longer than T—MAX)

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

Storage time when fault recording is initiated via the

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

e

0 .50 s times are additive
Smallest setting value: 0.10s
Largest setting value: 5.00s

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

Address 7490 is not relevant in case that the'relay is connected to a control and storage processing system
which operates with the protocol ac€ording to VDEW/ZVEI. But, if the relay is connected to a former LSA sys-
tem, the relay must be informed howylong a transmitted fault record must be, so that the former LSA system
receives the correct number of faultyrecord values.

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

A 4900 s YSNLWENGTH system interface:
fl660 vafdegs FIx 660 values fix or
<=300,0 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 7UM511 is capable of providing a series
of protection and supplementary functions. The
scope of the hard— and firm—ware is matched to
these functions. Furthermore, individual functions
can be set (configured) to be effective or non—effec-
tive. Additionally, the relay can be adapted to the
system frequency.

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 op-
erating keyboard is described in detail in Section
6.2. Alteration of the programmed parameters re-
quires the input of the codeword of code level 3 (see
Section 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 7 8 0 0,
— press execute key E ;

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

Within the bock 78 one can page forwardéwith 4 or
back with |. Each paging action leads,to'a further
address for the input of a configurationgparameter. In
the following sections, each addresstis, shown in a
box and explained. In the upper line,of the display,
behind the number and the baf, stands the asso-
ciated device function. In the second line is the asso-

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

The configuration procedureycan be ended at any
time by the key combinatien F E i.e. depressing the
function key F followed@'by the entry key E. The dis-
play shows the question "SAVE NEW SETTINGS ?”.
Confirm with the "Yes” —key J/Y that the new settings
shall become valid nowwlIf you press the "No” —key N
instead, codeword operation will be aborted, i.e. all
alterations which'have been changed since the last
codewordentryare lost. Thus, erroneous alterations
can besmade ineffective.

If oneiries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
f U, the display shows the question "END OF
COBEWORD 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 7UM511: There will be no an-
nunciations and the associated setting parameters

(functions, limit values) will not be requesteddtiring
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“result of
the protective process (e.g. no tripping command).

The following boxes show the possibilities.

78000 scorpE oOF
JlrFuNncTIOoNS

Beginning of the block "segpeleffunctions”

Underexcitation protection:

f7801l UNDEREZXCTIT.
*EXIST

NON-EXIST

Undervoltage protection:

78020 UNDERVOL T/
EXIST

i

NON-EXIST

Overvoltage protection:

78030 OV ERLNWVOLT .
EXIST

i

N O NG EFX IHNS T

Stator earth fault protection:

7%.0 40 S EF
BaX I ST

PROT.

g —

NON-EXIST

Frequency protection:

f7805l FREQUENCY
*EXIST

NON-EXIST

Forward power supervision:

f7806lF0R.
*EXIST

POWER

NON-EXIST

Reverse power protection:

f7807l REV. POWER

*EXIST

NON-EXIST

Unbalanced load protection:

f7808lUNBAL. LOAD

*EXIST

NON-EXIST
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Overcurrent time protection, 1> —stage:

f7809l o/c 1I>
*EXIST

NON-EXIST

Overcurrent time protection, 1> > —stage:

78100 0/¢c 1I>>
EXIST

i

NON-EXTIST

Highly sensitive earth current protection:

f7811lo/c Ie>
*EXIST

NON-EXTIST

Thermal overload protection:

f7812l OVERLOAD
*EXIST

NON-EXTIST

External trip facilities via binary input"

f783olEXT. T 1
*EXIST \

f7831IEXT. TRIP 2

NON-EXIST O

f7832lEXT. TRIP 3
f

@ Parameter change —over:

78850 PARAM. c/o0
NON-EXIST

i

EXIST
NON-EXIST @
The rated system fr must comply with the setting under address 7899. If the system frequency is not 50

Hz, address 7899 must'be changed.

—

f789 B FREQUENCY
*fN H z
f 6 0 H z

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

5.5.1 Introduction

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

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

The input of the codeword is required for marshalling
(refer Section 5.3.1). Without codeword entry, pa-
rameters can be read out but not be changed. Dur-
ing codeword operation, i.e. from codeword entry
until the termination of the marshalling procedure,
the solid bar in the display flashes.

When the 7UM511 programs are running the specif-
ic logic functions will be allocated to the physical inz
put and output modules or LEDs in accordancgwith
the selection.

Example: Overcurrent is registered in phaseaki.
This event is generated in 7UM511 as an AnAunci-
ation” (logical function) and should befavailable at
certain terminals of the unit as a N.O. contact/Since
specific unit terminals are hard —wifed teya specific
(physical) signal relay, e.g. to theysignalrelay 1, the
processor must be advised thatthelegical signal ”1>
L1” should be transmitted te the'signalrelay 1. Thus,
when marshalling is performed two statements of
the operator are important: Which'(logical) annunci-
ation generated in theSprotection unit program
should trigger which#(physical) signal relay? Up to
20 logical annunciatiens can trigger one (physical)
signal relay.

A similar situation applies to binary inputs. In this
case external infermation (e.g. voltage transformer
m.c.b. tripped) is connected to the unit via a (physi-
cal) input module and should initiate a (logical) func-

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

The trip relays can also be assigned different func-
tions. Each trip relay caft bg €éentrolled by each com-
mand function or combination of up to 20 command
functions.

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

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

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

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

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

4/[%% o ol
M AR sEALLING

Beginning of marshalling blocks
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One can proceed through the marshalling blocks
with the key {} or go back with the key || . Within a
block, one goes forwards with 1 or backwards with
|. Each forward or backward step leads to display of
the next input, output or LED position. Inthe display,
behind the address and the solid bar, the physical 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 press-
ing the F key until pressing the 1 key) the bar behind
the address number is replaced by a "F”. The dis-
play shows, in the upper ling, the physical input/out-
put 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 possi-
ble with the backspace key R. When the required
function appears press the execute key E. After this,
further functions can be allocated to the same physi-
cal input or output module (with further index num-
bers) by using the key 1. Each selection must be
confirmed by pressing the key E! If a selection
place shall not be assigned to a function, selectionfis
made with the function "not allocated’.

You can leave the selection level by pressing the key
combination F 1 (i.e. depressing the function key F
followed by the arrow key t). The display shows
again the four digit address number 6f thejphysical
input/output module. Now you can pagewith key
to the next input/output module or withy] to the pre-
vious to repeat selection procedurepas above.

The logical functions are also previded with function
numbers which are equally listed iffthe tables. If the
function number is knewn,this can be input directly
on the selection level. Pagingsthrough the possible
functions is then superfluousyWith direct input of the
function number,{eading zefos need not be entered.
After input of the funetioan 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 functioh
number or by paging through the possible functions;
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 outputStand®LED/indicators
are given. The arrows {} | or 1] attheilefthand side of
the display box indicate paging from block to block,
within the block or on the selection Ievel. The charac-
ter F before the arrow indicates that the function key
F must be pressed beforeypushing the arrow key 1.

The function numbeérs andvdesignations are listed
completely in Appendixi€C.

The marshalling procedure can be ended at any
time by the key cembination F E, i.e. depressing the
functionikeyk fellowed by the entry key E. The dis-
play shoewsithe question "SAVE NEW SETTINGS?”.
Confirm'with,the "Yes” —key J/Y that the new alloca-
tionsishall become valid now. If you press the
"No6*—key N instead, codeword operation will be
aborted, i.e. all alterations which have been
changed since the last codeword entry are lost.
Thus, erroneous alterations can be made ineffective.

If one tries to leave the setting range for the configu-
ration blocks (i.e. address blocks 60to 79) with keys
ft I, the display shows the question "END OF 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 vol-
atile memory, are then permanently secured in EE-
PROMs 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 acts as 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 binary input
functions with their associated function ntmber
FNo. Input functions naturally have no efféeet if ghe
corresponding protection function has f%eentpro-
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 mode
the function number can be extended by, a decimal
point followed by 0 or 1, whereby

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

.1 means "normally closed” mede, corresponds
to "NC” as above.

If the extension with .@or . lis‘omitted the display first
indicates the function\designation in "normally
open” mode NOgBy%pressing the "No”—key N the
mode is changed towC. After direct input other func-
tions can be selected by paging through the func-
tions forwardsiwith the "No”—key N or backwards
with the backspace key R. The changed function
then mustbe re—confirmed by the entry key E.

NotesOne'logical function must not be marshalled to
several'binary inputs, 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.

Tlle 100l MaRrRS H XL BN G
@BINARY I NPLUTTS

The first binary input is réached with the key 1:

Fll6 1 0 1Bas B AR ¥
flz veufr

Change over toithé selection level with F 1:

H
-

f001l INPU
+>LED

[0}
o
2
o

r e s

ocoo20 tnxpPUT 1

not allocated

- —

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

No further functions are initiated by binary input 1
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Leave the selection level with key combination F 1. You can go thentothe nextbinary 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 binary input
5| >LED reset Reset stored LED indicators
7 | >ParamSelec.1 | 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/values are marked with ¥Test operation”
16 | >sys-MM-block | System interface messages and measured values are blocked
1503 | >0/L block Block thermal overload protection
1506 | >RM th.repl.I | Reset memory for thermal replica of stator oyerioad"protection
1721 | >I>> block Block overcurrent time protection stage 1>
1722 | >I> block Block overcurrent time protection stage >
1725 [ >IE> block Block overcurrent time protection stage IE>
1950 | >Useal-in blk | Block undervoltage seal—in of overcurrent time protection
4523 | >Ext 1 block Block external trip command 1
4526 | >Ext trip 1 External trip signal 11
4543 | >Ext 2 block Block external trip commandy2
4546 | >Ext trip 2 External trip signal 21
4563 | >Ext 3 block Block external trip command\3
4566 | >Ext trip 3 External trip signal 3"
4583 | >Ext 4 block Block external trip command|4
4586 | >Ext trip 4 External trip signal 4"
5004 | >Phase rotat. | Phase rotation i§ireversed to counter—clockwise
5083 | >Pr block Block reversefpower,protection Pyg,>
5086 | >SV tripped Stop valve tripped
5113 | >Pf block Block forward pewer’supervision P> <
5116 | >Pf< block Block forward power supervision P;<
5117 | >P£> block Block forward,péwer supervision P;>
5143 | >I2 block Bloék load unbalanced protection lo>
5146 | >RM th.repl. Reset thermal replica of unbalanced load protection
5173 | >U0> block Bloek stator earth fault protection Ug>
5203 | >Frqg. block Block frequency protection
5206 | >f1 block Blocksfrequency protection stage 1
5207 | >f2 block Block frequency protection stage 2
5208 | >£3 block Block frequency protection stage 3
5209 | >f4 blogk Block frequency protection stage 4
5323 | >Exc. sbloek Block underexcitation protection
5326 | >Char.1/2 blk | Block characteristic 1/2 of underexcitation protection
5327 | >Chax. /3 blk Block characteristic 1/2 of underexcitation protection
5328 | >Uexc faid. Excitation voltage failure
6506 | >u< block Block undervoltage protection
6513 | >o/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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Addr | 1stdisplay line| 2nd display line | FNo Remarks O_
6100 | MARSHALLING | BINARY INPUTS Heading of the address block g i
6101 | BINARY INPUT 1 Acknowledge and reset of stored LED dis-

INPUT 1 >LED reset NO 5 | play indications, LED —test

L 4

6102 | BINARY INPUT 2

INPUT 2 >Pf block NO |5113 | Block forward powersu
6103 | BINARY INPUT 3

INPUT 3 >Pr block NO |5083 | Block reverse pow tion
6104 | BINARY INPUT 4

INPUT 4 >f1 block NO |5206

>f2 block NO [5207 | Block frequen rotection stages f1 to f3
>f3 block NO |5208

6105 | BINARY INPUT 5

INPUT 5 >Uexc fail. NO [5328 | F citation voltage
6106 | BINARY INPUT 6

INPUT 6 >SV tripped NO [508 Stop valve tripped
6107 | BINARY INPUT 7

INPUT 7 >Ext trip 1 NO (4 External trip signal 1
6108 | BINARY INPUT 8

INPUT 8 >Ext trip 4546 | External trip signal 2

Table 5.2 Preset binary inputs ( ,

N

O
Q>®

L 4
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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 Section
5.4.2).

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

Further information about annunciatiofShsee Sec-
tion 6.4.

The assignment of the output signahrelays as deliv-
ered from factory is shown inthe\general diagramsin
Appendix A. The following boxes show an example
for marshalling signal relay8. Table 5.4 shows all sig-
nal relays as preset ffomhe factory.

fTl6 20 0B MaARSHALLING
Ilstenar RELAYS

The third signal relay is reached with the key 1:

I:f6203l SIGNAL
*RELAY 3

Change over to the selection level witQ 'Fyf:

f001l RELAY 3

o>

trip

fooleELAY 3
*not al I"efcated

Beginning 6fithe block "Marshalling of the output
signalyrelays’

Allocations for signal relay 3

Signal relay 3 has been preset for:
1st: Overvoltage protection U> trip, FNo 6570;

no further functions are preset for signal relay 3

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

arrow keyy.

f6203l SIGNAL
*RELAY 3

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 marked with "Test operation”
16 | >Sys-MM-block System interface messages and measured valugs, are blocked
51 | Dev.operative Protection relay operative
52 | Prot. operat. At least one 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€ stpply
144 | Failure 5V Failure 5 V internal de, supply
145 | Failure OV Failure 0 V A/D convertex
161 | I supervision Measured value supervision currents, general
162 | Failure 21 Failure supervisiomZl (mpeasured currents)
163 | Failure Isymm Failure supervision'symmetry |
167 | Failure Usymm Failure supervision,symmetry U
171 | Fail.PhaseSeq Failure supendision phase sequence
502 | Dev. Drop-off General drop— off of device
1503 | >0/L block Block thermmal‘overload protection
1506 | >RM th.repl.I Reset' memory for thermal replica of stator overload protection
1511 | O/L Prot. off Thermal overload protection is switched off
1512 | 0/L/ blocked ‘Thermaloverload protection is blocked
1513 | O/L active Thermal overload protection is active
1514 | Fail.Temp.inp Eailure in cooling medium temperature input circuit
1515 | O/L Warn I Thermal overload protection: Current warning stage
1516 | O/L Warn © ¥ hermal overload protection: Thermal warning stage
1519 | RM th.repldT Reset thermal replica of stator earth fault protection
1521 | O/L Trip Thermal overload protection trip
1721 | >I>> bleck Block overcurrent time protection stage 1> >
1722 | >I>,block Block overcurrent time protection stage 1>
1725 | >ILE>"block Block overcurrent time protection stage IE>
1801 | 7>> Fault L1 Overcurrent fault detection stage I>> phase L1
1802 |4Z>>f Fault L2 Overcurrent fault detection stage |>> phase L2
1803 | I>3 Eault L3 Overcurrent fault detection stage I>> phase L3
1805 | I>> Trip Overcurrent fault detection |>> phase trip
1811 | I> Fault L1 Overcurrent fault detection stage |> phase L1
1812 | I® Fault L2 Overcurrent fault detection stage I> phase L2
1813 | I> Fault L3 Overcurrent fault detection stage I> phase L3
1815 | I> Trip Overcurrent fault detection 1> phase trip
1834 | IE> Fault Overcurrent fault detection IE> earth
1836 | IE> Trip Overcurrent fault detection |IE> earth trip
1950 | >Useal-in blk Block undervoltage seal—in of overcurrent time protection
Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
1955 | I>> off Overcurrent time protection stage I1>> is switched off
1956 | I>> blocked Overcurrent time protection stage I>> is blocked
1957 | I>> active Overcurrent time protection stage |>> is active
1965 | I> off Overcurrent time protection stage 1> is switched off
1966 | I> blocked Overcurrent time protection stage 1> is blocked
1967 | I> active Overcurrent time protection stage I> is active
1970 | U< seal in Undervoltage seal—in for overcurrent time protection operated
1980 | Ie> off High—sensitivity earth current protection is switched off
1981 | Ie> blocked High—sensitivity earth current protection is blocked
1982 | Ie active High—sensitivity earth current protection is active
4523 | >Ext 1 block Block external trip command 1
4526 | >Ext trip 1 External trip signal 1
4531 | Ext 1 off External trip signal 1 is switched off
4532 | Ext 1 blocked External trip signal 1 is blocked
4533 | Ext 1 active External trip signal 1 is active
4536 | Ext 1 Gen.Flt External trip signal 1: general fault detectiongsignal
4537 | Ext 1 Gen.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 6ff
4552 | Ext 2 blocked External trip signal 2 is blocked
4553 | Ext 2 active External trip signal 2 is active
4556 | Ext 2 Gen.Flt External trip signal 2: genernal fauli,detection signal
4557 | Ext 2 Gen.Trp External trip signal 2: generalttip command issued
4563 | >Ext 3 block Block external trip command 3
4566 | >Ext trip 3 External trip signal 3
4571 | Ext 3 off External trip signal 3 is switched off
4572 | Ext 3 blocked External trip signal 3jis blocked
4573 | Ext 3 active External trip sighal 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 exterpaltrip Gommand 4
4586 | >Ext trip 4 External trip signal 4
4591 | Ext 4 off Externalstrip signal 4 is switched off
4592 | Ext 4 blocked Externalitrip 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 @lockwise phase rotation
5006 | Anticlockw. Counter—clockwise phase rotation
5083 | >Pr block Block reverse power protection P,g,>
5086 | >SV tripped Stop valve tripped
5091 | Pr off Reverse power protection is switched off
5092 | Pr bloecked Reverse power protection is blocked
5093 | Pr active Reverse power protection is active
5096 | Pr fault det. Reverse power protection: fault detection
5097 | Pr Trip Reverse power protection: trip command issued
5098 | Br+Sv Trip Reverse power protection: trip with stop valve tripped
5113 ">Pf block Block forward power supervision P> <
5116, >PIf< block Block forward power supervision Ps<
5117 | >Pf> block Block forward power supervision Ps>

Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
5121 | Pf off Forward power supervision is switched off
5122 | Pf blocked Forward power supervision is blocked
5123 | Pf active Forward power supervision is active
5126 | Pf< flt. det.| Forward power supervision: fault detection of Pf< stage
5127 | Pf> flt. det.| Forward power supervision: fault detection of Pf> stage
5128 | Pf< Trip Forward power supervision: trip command by Pf< stage
5129 | Pf> Trip Forward power supervision: trip command by Pf> stage
5143 | >I2 block Block load unbalanced protection 15>
5146 | >RM th.repl. Reset thermal replica of unbalanced load protection
5151 | 12 off Unbalanced load protection is switched off
5152 | 12 blocked Unbalanced load protection is blocked
5153 | I2 active Unbalanced load protection is active
5156 | I2> Warn Unbalanced load protection: current warning stage
5157 | I2 th. Warn Unbalanced load protection: thermal warningystage
5158 | RM th. repl. Unbalanced load protection: memory of thermal’replica reset
5159 | I2>> Fault Unbalanced load protection: fault detg@tion 6f high current stage
5160 | I2>> Trip Unbalanced load protection: trip by figh current stage
5161 | 12 ® Trip Unbalanced load protection: trip bysthermal stage
5173 | >U0> block Block stator earth fault protection Ug>
5181 | UO> off Stator earth fault protection'Ugs> is switched off
5182 | U0> blocked Stator earth fault protection Ug>"is,blocked
5183 | UO> active Stator earth fault protectiofmldg >, is active
5186 | U0> Fault Stator earth fault protéctionifault detection
5187 | U0O> Trip Stator earth fault protection: trip command issued
5203 | >Frq. block Block frequency protection
5206 | >f1 block Block frequency prétection stage f1
5207 | >f2 block Block frequency (protection stage 2
5208 | >£3 block Block freqdency protection stage 3
5209 | >f4 block Block frequeney protection stage 4
5211 | FRQ off Frequehgy pretection is switched off
5212 | FRQ blocked Frequency‘protection is blocked
5213 | FRQ active Frequéncy,protection is active
5214 | FRQ U< block Frequency protection is blocked due to unsuitable voltage
5216 | f1> Fault Frequeney protection: fault detection of f1 > —stage
5217 | fl< Fault Frequency protection: fault detection of f1 <—stage
5218 | f£2> Fault Frequency protection: fault detection of f2> —stage
5219 | f2< Fault Frequency protection: fault detection of f2< —stage
5220 | £3> Fault Frequency protection: fault detection of f3> —stage
5221 | £3< Fault Frequency protection: fault detection of f3< —stage
5222 | f4> Fault Frequency protection: fault detection of f4> —stage
5223 | f4< Fault Frequency protection: fault detection of f4 < —stage
5224 | flx Trip Trip by overfrequency protection stage f1>
5225 | fA<Brip Trip by underfrequency protection stage f1 <
5226 | 4£2>5Trip Trip by overfrequency protection stage f2>
5227 {4\£2& Toip Trip by underfrequency protection stage f2<
5228 | £3» Trip Trip by overfrequency protection stage f3>
5229 | £3<"Trip Trip by underfrequency protection stage f3<
5230 | f4> Trip Trip by overfrequency protection stage f4>
5231 | ¥4< Trip Trip by underfrequency protection stage f4<
5323 | >Exc. block Underexcitation protection blocked
5826 | >Char.1/2 blk| Underexcitation protection: characteristic 1 and 2 are blocked
5327 | >Char. 3 blk Underexcitation protection: characteristic 3 is blocked
5328 | >Uexc fail. Excitation voltage failure

Table 5.3 Marshalling possibilities for signal relays and LEDs (continued next page)
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FNo Abbreviation Description
5331 | Excit. off Underexcitation protection is switched off
5332 | Excit.blocked | Underexcitation protection is blocked
5333 | Excit.active Underexcitation protection is active
5334 | Exc. U< blk Underexcitation protection U< stage is blocked
5336 | Uexc failure Excitation voltage failure (underexcitation protection)
5337 | Exc< Fault Underexcitation protection: fault detection
5341 | Exc< Trip Underexcitation protection: trip general
5342 | Exc<U<Trip Underexcitation protection: trip by U< stage (char. 1&2& Ugy:<)
5343 | Exc<< Trip Underexcitation protection: trip by U< < stage (charagteristi€ 3)
5396 | Failure R/E/F | Failure in measuring circuit of high—sensitivity earth current protection
(when used as rotor earth fault protection)
6506 | >u< block Block undervoltage protection U<
6513 | >o/v block Block overvoltage protection U>
6530 | U< off Undervoltage protection is switched off
6531 | U< block Undervoltage protection is blocked
6532 | U< active Undervoltage protection is active
6533 | U< fault Undervoltage protection fault detection U=
6539 | U< trip Undervoltage protection trip U<
6565 | o/v off Overvoltage protection is switched off
6566 | o/v blk Overvoltage protection is blocked
6567 | o/v active Overvoltage protection is active
6568 | U> fault Overvoltage protection fault detection U>
6570 | U> trip Overvoltage protection U> trip U>
6573 | U>> Trip Overvoltage protection U>S\trip U> >
6872 | >Trip rel 1 Trip circuit supervision 1gfinputiin parallel to trip relay
6873 | >CBaux 1 Trip circuit supervision {: inputin parallel to CB auxiliary contact
6879 | Failure Tripl Failure detected ift 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 inytrip’circuit 1
Table 5.3 Marshalling possibilitiesyfor signaljrelays 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 time protection:
RELAY 2 I>> Trip 1805| |>> phases

6203 | SIGNAL RELAY 3 ) ¢
RELAY 3 U> trip 6570 Trip by overvoltage proteetion U>

6204 | SIGNAL RELAY 4 Trip by frequeney, protection: stage f1<
RELAY 4 £1< Trip 5225| 1P Bylrequenty.p -stag

6205 | SIGNAL RELAY 5 Trip by reverSe power protection
RELAY 5 Pr Trip 5097

6206 | SIGNAL RELAY 6 Reverse pewer protection: Trip command with
RELAY 6 Pr+SV Trip 509 84mstopvalve tripped

6207 | sSIGNAL RELAY 7 Tripaby underexcitation protection: characteris-
RELAY 7 Exc< Trip 5341 | tiesr1 and/or 2 has been passed

6208 | SIGNAL RELAY 8§ Trip by underexcitation protection: characteris-
RELAY 8 Exc<< Trip 3343 | tic 3 have be passed

6209 | SIGNAL RELAY 9 Trip by thermal stator overload protection
RELAY 9 O0/L Trip 1521

6210 | sTeNAL RELAY 10 Thermal stator overload protection: Thermal
RELAY 10 0/L Wapn 1516| Wwarning stage

6211 | SIGNAL RELAY, 19
RELAY 11 12> Trip 5160| Trip by unbalanced load protection
RELAY 11 D2 ONIrip 5161

6212 | SIGNAL RERAY 12 Pick—up underexcitation protection
RELAY 12 Exc< Fault 5337

6213 | sIGNAL RELAY 13% Device operative®); the NC contact can be
RELAY 13 Dev.operative 51| used for "Device faulty” annunciation

*permanently assigned, cannot be altered
Table 54 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 6 300
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 LEDs (see also Section 5.5.1).

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

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

With direct input of the function number it is not necs

essary to input the leading zeros. To indicate wheth-

er the stored or unstored mode shall be effectiveithe

function number can be extended by a decimalipoint

followed by 0 or 1, whereby

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

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

If the extension with .0 or .1 is_omitted the display
shows first the function designation in unstored
mode with "nm”. Press the "N0” £key N to change to
stored mode "m”. After direchinput other functions
can be selected by pagingithrough the functions for-
wards with the "No” #key. N“or backwards with the
backspace key R. The changed function then must
be re—confirmedgy, theyenter—key E.

The assignment ofthe LEDs as preset by the factory
is shown in the frent of the unit (Figure 6.1). The fol-
lowing‘hoxes,show, as an example, the assignment
for LED, 149Jable 5.5 shows all LED indicators as
they areYpreset from the factory.

Tl 3o0oMMARSHALLING
JlLED INDICATORS

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

The desired marshallable LED is reached with the key 1"

f6314lLED 14

'

Change over to the selection level with F %

f001lL 14
*Failure 5V n m
foozlL 1,4
*Failu 1 Y, n m
foo3lL

*Failu 2 Y, n m
foo4lL 4
*Failu ov n m
foole D 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 wi

F

}
'

1

6 3140 LED

114

Allocations for LED 14, Meaning: "Failu
the internal d.c. supply circuits”.

CQ

Addr | 1st display line 2nd display line FNo Remarks *
6300 | MARSHALLING | LEDs Heading of the address
6301 | LED 1 Trip by overcurrent ection:
LED 1 I> Trip m | 1815 | I> phases
6302 | LED 2
LED 2 U> trip m | 6570 [ Trip by ovenvelt rotection U>
6303 | LED 3
LED 3 fl< Trip m | 5225 cy protection: stage f1<
6304 | LED 4
LED 4 Pr Trip m | 5097 verse power protection
6305 | LED 5 rse power protection: Trip with tripped
LED 5 Pr+SV Trip m | 50 p valve
6306 | LED 6 Forward power supervision: trip command
LED 6 Pf< Trip 5 by Pf< stage
6307 | LED 7
LED 7 Exc< Trip mp 5341 | Underexcitation protection trip by the indi-
cated stage
6308 | LED 8
LED 8 Exc<< o) m 5343
L £
6309 [ LED 9 Trip by thermal stator overload protection
LED 9 Tr m 1521
6310 | LED 10
LED 10 I>\Fault L1 nm| 1811
6311 | LED Fault detections of overcurrent time protec-
I> Fault L2 nm| 1812 tion
6312
I> Fault L3 nm| 1813
6313 | LED 13 Fault detection of highly sensitive earth cur-
LED 13 IE> Fault nm| 1834 rent protection
LED 14
LED 14 Failure 5V nm 144 Fail in one of the internal d IV Gir-
LED 14 Failure 15V  nm| 143 Cﬁ:tgre' one ofthe internal d.c. supply
LED 14 Failure 24V nm 141
LED 14 Failure 0V nm 145

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

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

Table 5.6 shows the list of allthe command functionsg
with their associated function number FNo. Input
functions naturally have no effect if the correspond-
ing protection function has been programmed out
("de—configured”, refer Section 5.4.2).

The following boxes show an example for masshal-
ling of trip relays 3. Table 5.7 shows alktrip relays as
preset from the factory. Figure 5.9, at thé'end of this
section, illustrates the preset assignmeant as a trip-
ping matrix.

Tll6 400l MARSHALLING
Jltr1P RELAYS

The desired trip relay is reached with the key 1:

f64o3l TRIP
*RELAY 3

Change over to the selection level with F 1:

f001ITRIP REL 3
*Test Trip 3
fOOZITRIP REL 3
f Trip

Beginning of the blo¢k "Marshalling of the trip re-
lays”

Allocations for trip relay 3

Trip relay 3 has been preset for:

1st: Trip by test trip function for trip relay 3, FNo
1177, this function is fix allocated and cannot be
changed!

Trip relay 3 has been preset for:
2nd: Trip by overcurrent time protection 1>
phases, FNo 1815

Trip relay 3 has been preset for:
3rd: Trip by reverse power protection, FNo 5097

Trip relay 3 has been preset for:
4th: Trip by reverse power protection with tripped
stop valve, FNo 5098

Trip relay 3 has been preset for:
5th: Trip by overvoltage protection U>, FNo 6570

Trip relay 3 has been preset for:
6th: Trip by overvoltage protection U> >,
FNo 6573
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Trip relay 3 has been preset for:
* 0070 TRI _ L 3 7th: Trip by underexcitation protection, character-
flExc<u<rri istics 1/2 and Ugyc failure,

FNo 5342

Trip relay 3 has been preset for:
* 008l TrRI _ L 3 8th: Trip by underexcitation protection,eharacter-
+ Exc<< Trai istic 3, FNo 5343
f oo9l TR EL . 3 Trip relay 3 has been presetiof:
oo 1 cated 9th: no function allocated

Leave the selection level with key combination F 1. You can go then to the next tripyrelay with the arrow key t or
go back with |.

FNo Abbreviation Logical comman@difunction
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 annungiation,3

14 | >Annunc. 4 User definable annungiation 4
1521 | O/L Trip Trip by thermal stator overload protection
1805 I>> Trip Trip by overcurrentstimeyprotection |>> phases
1815 I> Trip Trip by overcurrent fime-protection 1> phases
1836 IE> Trip Trip by highi—sensitivity earth current protection
4537 | Ext 1 Gen.Trp Trip by external trip signal 1 via binary input
4557 | Ext 2 Gen.Trp Trip bysexternal trip signal 2 via binary input
4577 | Ext 3 Gen.Trp Trip by externalbtrip signal 3 via binary input
4597 | Ext 4 Gen.Trp Trip by external trip signal 4 via binary input
5097 | Pr Trip Trip By reverse power protection
5098 Pr+SV Trip Trip by reverse power protection with stop valve tripped
5128 | Pf< Trip Trip by/forward power supervision stage Pi<
5129 | Pf> Trip Trip by forward power supervision stage Ps>
5160 I2>> Trip Trip*by load unbalanced protection stage 12> >
5161 I2 O Trip Trip by load unbalanced protection thermal stage
5187 | U0O> Trip Trip by stator earth fault protection
5224 f1> Trip Trip by frequency protection, stage f1 >
5225 f1< Trip Trip by frequency protection, stage f1 <
5226 £2> Trip Trip by frequency protection, stage f2>
5227 £2< TEip Trip by frequency protection, stage f2<
5228 | £8> Trip Trip by frequency protection, stage f3>
5229 £3</Trip Trip by frequency protection, stage f3<
5230 £4>, Trip Trip by frequency protection, stage f4>
5231 fi4< Trip Trip by frequency protection, stage f4<
5341 | Exc< Trip Underexcitation protection: trip general
5342 | EXc<U<Trip Underexcitation protection: trip by U< stage (char. 1&2& Ugy:<)
5343 | Exc<< Trip Underexcitation protection: trip by U< < stage (characteristic 3)
6589. | U< trip Trip by undervoltage protection U<
6570 | U> trip Trip by overvoltage protection U>
6573 | U>> Trip Trip by overvoltage protection U> >

Table 5.6 Marshalling possibilities for command functions
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C)O

Addr | 1st display line 2nd display line FNo Remarks
6400 | MARSHALLING | TRIP RELAYS Heading of the address block
6401 | TRIP RELAY 1
TRIP REL. 1| Test Trip 1 1) 1175
TRIP REL. 1| I2>> Trip 5160
TRIP REL. 1| I2 O Trip 5161 | e.qg. trip for network circuit breaker
TRIP REL. 1| U< Trip 6539 Y
TRIP REL. 1| fl1 < Trip 5225
6402 | TRIP RELAY 2 \b
TRIP REL. 2| Test Trip 2 1) 1176
TRIP REL. 2| I> Trip 1815 @
TRIP REL. 2| Pr Trip 5097
TRIP REL. 2| Pr+SV Trip 5098
TRIP REL. 2| U> Trip 6570 | e.qg. trip for generator t breaker
TRIP REL. 2| U>> Trip 6573
TRIP REL. 2| Exc<U<Trip 5342
TRIP REL. 2| Exc<< Trip 5343
TRIP REL. 2| O/L Trip 1521
6403 | TRIP RELAY 3
TRIP REL. 3| Test Trip 3 1) 1177
TRIP REL. 3| I> Trip 1815 \
TRIP REL. 3| Pr Trip 5097
TRIP REL. 3| Pr+SV Trip 5098 .Oytrip for stop valve
TRIP REL. 3| U> Trip 6570
TRIP REL. 3| U>> Trip
TRIP REL. 3| Exc<U<Trip
TRIP REL. 3| Exc<< Trip 3
6404 | TRIP RELAY 4
TRIP REL. 4| Test Trip 4 1) 78
TRIP REL. 4| I> Trip 1815
TRIP REL. 4| Pr Trip, O 5097
TRIP REL. 4| Pr+SV Tri 5098 | e.q. trip for de—excitation
TRIP REL. 4| U> Tri 6570
TRIP REL. 4| U>> o) 6573
TRIP REL. 4| Exc i 5342
TRIP REL. 4 Ex%ip 5343
6405 | TRIP 5
TRIP Trip 5 1) 1179
TRIP > Trip 1815
TRIP Trip 6570 | e.g. trip for station auxiliary supply
TRIP U>> Trip 6573 | change-—over
TRIP Exc<U<Trip 5342
TRIP REL. Exc<< Trip 5343
L 2
) Tni r each trip relay is fix allocated and cannot be altered
le 5.7 Preset command functions for trip relays
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Ext 4 Gen.Trp FNo. 4597
Ext 3 Gen.Trp FNo. 4577

Ext 2 Gen.Trp FNo. 4557\
Ext 1 Gen.Trp FNo. 45

O/L Trip @

IE> Trip
I>> Trip 0. 1805
I> Trip FNo. 1815
12 © Trip FNo. 5161
12> > Trip FNo. 5160
Pr+SV Trip FNo. 5098
Pr Trip FNo. 5097
Pf> Trip FNo. 5129
Pf< Trip FNo. 5128

f4 > Tri ' FNo. 5230

1 @ FNo. 5229
&Trip FNo.5227
QN rip @ FNo. 5225
0> Trip FNo. 5187

\@ U>> Trip ——— FNo. 6573
U>trip —— FNo. 6570
U< trip ® FNo. 6539

 J Exc<< Trip — FNo. 5343
Exc<U<Trip — FNo. 5342

Exc< Trip | | | | FNo. 5341

Figure 5.9  Tripping matrix — pre—settings
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6 Operating instructions

6.1 Safety precautions

A Warning

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

/N\

Caution!

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

6.2 Dialog with the relay

Setting, operation and interrogation of digital protec-
tion systems can be carried out via the integrated
membrane keyboard and display panel located on
the front plate. All the necessary operating parame-
ters can be entered and all the information can,be
read out from here. Operation is, additionally, possis
ble via the interface socket by means of a perséhal
computer or similar.

6.2.1 Membrane keyboard and dis-

play panel

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

Atwo-line, eachd46 character, liquid crystal display
presents the information. Each character comprises
a 5 x 8 dot matrix. Numbers, letters and a series of
special symbols can be displayed.

During dial@g, the upper line gives afour figure num-
ber, followed By a bar. This number presents the set-
ting address. The first two digits indicate the ad-
dress‘block; then follows the two—digit sequence
numbenlin models with parameter change—overfa-
cility, the identifier of the parameter set is shown be-
fore the setting address.

The keyboard comprises 28 keys with numbets;
Yes/No and control buttons. The significance @f the
keys is explained in detail in the following.

Numerical keys for the input of numerals:

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

Yes/No¥keys for text parameters:

Y Yes key: operator affirms the dis-
played question

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

Keys for paging through the display:

* Paging forwards: the next address
is displayed
Paging backwards: the previous
+ address is displayed

Block paging forwards: the begin-
ﬁ ning of the next address block is dis-

played

Block paging backwards: the begin-
@ ning of previous address block is

displayed
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Confirmation key:

Enter or confirmation key: each nu-
E merical input or change via the 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
CwW 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: interregation
of annunciations of fault and oper-
ating data (refer Section 6:4)

The three keys 1 ; {} ; RESET whichyare somewhat
separated from the rest of the keys, can be accessed
when the front cover is closédyIhe'arrows have the
same function as the key§ with identical symbols in
the main field and enableypaging in forward direc-
tion. Thus all settinggvalues and event data can be
displayed with the front cover closed. Furthermore,
stored LED indications onthe front can be erased via
the RESET Key without'opening the front cover. Dur-
ing reset operation allLEDs on the front will be illumi-
nated thus performing a LED test. With this reset, ad-
ditionally, the fault event indications in the display on
the front panel of the device are acknowledged; the
display shows then the operational values of the
quiescent state. The display is switched over to op-
erating'mode as soon as one of the keys DA, M/S,
CWrer { is pressed.

6.2.2 Operation with a personal com-
puter

A personal computer allows, just as the“operator
panel, all the appropriate settings, initiation of test
routines and read—out of data, but with the*added
comfort of screen—based visualization and a me-
nu—guided procedure.

All data can be read in from, or.copied onto, magnet-
ic data carrier (floppy disc) (e:g. ferSettings and con-
figuration). Additionallygalltheydata can be docu-
mented on a connected printer: It is also possible, by
connecting a plottefyto ‘print out the fault history
traces.

For operation,of theYpersonal 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
operatingiinterface in the front of the relay is not gal-
vanieallylisolated and that only adequate connection
cables are applied (e.g. 7XV5100-2). Further infor-
mation‘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
(red) (green)
{ O
SIEMENS

LED 1 to 14,(red),
; ; be marshalled;
Two line display . . @ an be ;
(LCD) with 16 Betrieb/Service \ O O 7 resetting below
characters each Stérung/Blocked O O s
. 1 9
Maschinenschutz o o
Generator Protection 2 O O 10
I> T> -P>+P 20> UZ f2
ON/OFF switch - = SR ol| o«
for integrated (
power supply 4 0O O
\
\
08 DD
Additional keys, (@]
when cover is closed

| | Operator panel

IR ©[0]0]6]0]¢
10]6l0]0/6]0

RESET @ K
LED
o] 25-pole socket
S S for connecting
8 S / a personal computer
3sl I
89
o9
29
89
89
o9
29
89
09
=l
~/
[1] Bdse module Additional module
C73207-A298-A4
ctory pregetting LEDs:
h> Trip 6 Pf<Trip 11 IL2 Fault
Trip 7 Exc< Trip 12 IL3 Fault
f1< Trip 8 Exc<< Trip 13 le Fault
Pr Trip 9 OJLTrip 14 Device fault
5 Pr+8SV Trip 10 IL1 Fault (hardware fault)

re 6.1 Front view of operating key board and display panel
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6.3  Setting the functional parameters

6.3.1 Introduction

6.3.1.1 Parameterizing procedure

For setting the functional parameters it is necessary
to enter the codeword of code level 2 (see Section
5.3.1). Without codeword entry, parameters can be
read out but not be changed.

If the codeword is accepted, parameterizing can be-
gin. In the following sections each address is illus-
trated in a box and is explained. There are three
forms of display:

— Addresses without request for operator input

The address is identified by the block number fol-
lowed by 00 as sequence number (e.g. 1100 for
block 11). Displayed text forms the heading of this
block. No input is expected. By using keys { or ||
the next or the previous block can be selected. By
using the keys 1 or | the first or last address within
the block can be selected and paged.

— Addresses which require numerical input

The display shows the four—digit address¢i.e.
block and sequence number (e.g. 1201 for blogk
12, sequence number 1). Behind the barappears
the meaning of the required parameter, inthe'sec-
ond display line, the value of the parameter: When
the relay is delivered a value,has been preset. In
the following sections, this val@ie is'shiown. If this
value is to be retained, no @ther‘input is neces-
sary. One can page forwards onbackwards within
the block or to the next {er previous) block. If the
value needs to be altered, it éan be overwritten us-
ing the numerical keys“and¢'if required, the deci-
mal point and/or changesign (+/-) or, where ap-
propriate, infinity sign oo. The permissible setting
range is given in the following text, next to the as-
sociateddbox4Entered values beyond this range
will be rejeeted. The setting steps correspond to
the last decimal’place as shown in the setting box.
Inputs with more decimal places than permitted
will be trunegated down to the permissible number.
The value must be confirmed with the entry key
El The display then confirms the accepted value.
The changed parameters are only saved after ter-
mination of parameterizing (refer below).

— Addresses which require text input

The display shows the four—digit address, i.e.
block and sequence number (e.g. 1205 for block
12, sequence number 5). Behind the bar appears
the meaning of the required,parameter, in the sec-
ond display line, the applicable text. When the
relay is delivered, a texthas been preset. In the fol-
lowing sections, thistext isisshown. If it is to be re-
tained, no other input is necessary. One can page
forwards or backwards within the block or to the
next (or previoushblogk. If the text needs to be al-
tered, pressghey’No”™ key N. The next alternative
text, also pfinted inthe display boxes illustrated in
the following sections, then appears. If the alter-
native text'ishmot desired, the N key is pressed
adain, etc. The alternative which is chosen, is
confirmed with the entry key E. The changed pa-
rameters are only saved after termination of para-
meterizing (refer below).

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

If the parameter address is known, then direct ad-
dressing is possible. This is achieved by depressing
key DA followed by the four—digit address and sub-
sequently pressing the enter key E. After direct ad-
dressing, paging by means of keys f} || 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 { ||, the display shows the question "END
OF CODEWORD OPERATION ?”. Press the "No”—
key N to continue parameterizing. If you press the
"Yes” —key J/Y instead, another question appears:
"SAVE NEW SETTINGS ?”. Now you can confirm
with J/Y or abort with N, as above.

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

6.3.1.2 Selectable parameter sets

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

If this facility is not used then it is sufficient to set the,
parameters for the preselected set. The rest ofthis
section is of no importance. Otherwise, the parame-
ter change—over facility must be configure@¥as 'EX-
IST under address 7885 (refer Sectign 54.2). The
first parameter set is identified as set, Ay the"other
sets are B, C and D. Each of these sets is adjusted
one after the other.

Ifthe switch—over facility is to belused,first set all pa-
rameters for the normal status,oftparameter set A.
Then switch over to parameter sét B:

— Fist complete the parameterizing procedure for
set A as describedn Segtion 6.3.1.1.

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

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

® Key combination F 1:
access to parameter set A

® Key combination F 2:
access to parameter set B

® Key combination F 3:
accessito parameter set C

® Key combination F 4:
access to parameter set D

Input of the codeword is @gain nécessary for the set-
ting of a new selectedsparameter set. Without input
of the codeword, the settings can only be read but
not modified.

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

It is additionally possible to select the original set-
tingSyi.e. the settings preset on delivery, for a modi-
fiedland'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 8550 Ol PARAMETER
@' €HANGE-OVER

Beginning of the block "Parameter change—over”;
processing of parameter sets
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Co Following copying, only such parameters need(be
Addr. ‘ Py changed which are to be different from the source
rom to parameter set.
8510 ORIG.SET SET A . _
Parameterizing must be terminated for each param-
8511 ORIG.SET SET B eter set as described in Section 6.3.1.1.
8512 ORIG.SET SET C
8513 ORIG.SET SET D
6514 SET A SET B 6.3.1.3 Setting of datetand:time
8515 SET A SET C The d_ate and tim_e can be §et ifthg thereal time <_:Ioc_k
is available. Setting is carried/out in block 81 whichis
8516 SET A SET D reached by direct addressing DA 8100 E orby
paging with {} and¥y. Input of the codeword is re-
8517 SET B SET A quired to change‘the data.
8518 SET B SET C Selection efithe individual addresses is by further
scrolling using 1% as shown below. Each modifica-
8519 SET B SET D tion must,beiednfirmed with the enter key E.
8520 SET C SET A The date;and time are entered with dots as separator
8521 SET C SET B signs'since the keyboard does not have a colon or
slashfor American date).
8522 SET C SET D
The clock is synchronized at the moment when the
8523 SET D SET A enter key E is pressed following input of the com-
plete time. The difference time facility (address
8524 SET D SET B 8104) enables exact setting of the time since the dif-
ference can be calculated prior to the input, and the
8525 SET D SET C synchronization of the clock does not depend onthe
Table 6.1 Copying parameter sets moment when the enter key E is pressed.
e 1000 sETT i Beginning of the block "Setting the real time clock”
Jlrear 7i1ved ™occk Continue with 1.
* 2 179, 96 At first, the actual date and time are displayed.
V1 6 Continue with 1.
Enter the new date: 2 digits for day, 2 digits for month
f 8100 DATE 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
f 81030 TIME 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
* 81040 DIFF TIME 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 Siemeng
relays have an MLFB (machine readable type number). When the device is operative and displays a quiescent
message, any desired address can be reached e.g. by pressing the direct address key DA followed by‘the
address number.

ﬁ oB7UMs 11 v 3 « * B The relay introduces itself by giving its type num-

: ber and the version of firmware with which4it is
@ 7 UMS5 1 1 * % % % % % % % % % equipped. The second display linewshows the
complete ordering designation,

After address 1000, the functional parameters begin. If switch—over of parameter sets isfiSed, the identifier of
the parameter set is indicated as a leading character. Further address possibilities are listéd uhder "Annunci-
ations” and "Tests”.

ﬁ ai10o000H Commencement offunctional parameter blocks
4} PARAMETERS (example illustrated,foriparameter set A)

6.3.3 Machine and power system data — address blocks 11 and 12

The relay requests basic data of the power system andief the protected machine. They are not absolutely nec-
essary for the actual protection functions, however, they are used for the determination of operational data.

ﬁ 11000 MACHINE & Beginning of the block "Machine and power
!}POWERSYSTEM DATA system data”

For example, the calculated approximatepole angle can only be correctly indicated if rated output, rated cur-
rent, rated voltage and the reciprocalvalue of the quadrature reactance have been correctly parameterized.

* 11030 POWER Rated apparent power of machine
Hl 20.0 mva Setting range: 0.1 MVA to 2000.0 MVA
* 1104B cfos, PHI Rated power factor cos ¢
o . 850 Setting range: 0.000 to 1.000
* 11,0509 n Rated current of machine
WH:..099 xa Setting range: 0.050 kA to 50.000 kA
* DN1060 Un Rated voltage of machine
(phase—to—phase)
fifao . 50 kv Setting range: 0.30 kV to 100.00 kV
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f 11070ADMIT.
o . 33

1/ xd Reciprocal value of synchronous reactance

Setting range: 0.20 to 3.00

f 11080 STAR-POINT Type of starpoint earthing of machine

*HIGH—RESISTANCE

LOW-RESISTANCE

1} 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). Furthermoref
generator operation is assumed. If the current
transformers are arranged differently or if the pro-
tected machine is a synchronous motoy, thenfthe
entry must be changed accordingly.

a) CT STARPNJI =4FOWARDS MACHINE

= G
Nl

B)CT STARPNT= TOWRDS STARPOINT

Figure 6.2 Generator/motor c.t. orientation —
address 1205

The secondary rated voltage of the transformers (ad-
dress\{204)"is necessay for power protection and
underexgitation protection.

For theyreverse power protection in particular, angle
errorgeorrection for the current and voltage trans-
fermers is of importance (addresses 1206 and
1207), as here avery small active power must be cal-
culated 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 transformer voltage and thus its angle can
be assumed to be constant, and a current depen-
dent component.

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
magnitude. This correction curve is defined by the
intersection of the d—axis Wy and the slope W;.
When the angle error curve is known, the values W0
and W1 must be entered in addresses 1206 and
1207 with reversed sign. The total angle error can
also be determined during commissioning and en-
tered (refer to section 6.7.6.2).
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TN Characteristics of the line: OO

+——m——— —
g 81 -0
ope: =
P W= e
o TN————=
d—axis intersection: \N Wil
O

Figure 6.3  Example for angle error 6 as a function of the current I/ly §

0

A 12010 1N cT PRIM Primary r nt of current transformers
+ 1.200 kA Setting e: 0.050 kA to 50.000 kA
* 2020UN VT PRIM par:ase)ted voltage of voltage transformers (phase—
+ 10.00 kV ing range: 0.30 kV to 50.00 kV
* 2040 UN SECON Secondary rated voltage of voltage transformers (phase—
N to—phase)
+ 100 Vv Setting range: 100 Vto 125V
Polarity of current transformers:
Starpoint formed on machine terminal side

Starpoint formed on machine starpoint side.

Correction angle for current transformer

Setting range: —-2.50° el to +7.50° el
The presetting corresponds to the angle deviation of the in-
ternal transducers.

Current dependent correction W4 for the instrument
transformers
Setting range: —-2.50° el to +0.00° el

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 Sec-
tion 6.7.6.2) .
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6.3.4 Settings for underexcitation protection — address blocks 14 and 15

'ﬁ 14000 UNDEREZXCTI
4} FUNCTTION

M 14010 uNDEREXCI
tlorr

ON

BLOCK TRIP RETL

Beginning of the block
"Underexcitaton protection characteristic lines”

Switch OFF of underexcitation protection finction

Switch ON of underexcitation preteetion function

Underexcitation protection operates but TRIP
RELay is BLOCKed.

The instrument transformer data must be parame-
terized correctly as under Section 6.3.3.

The excitation voltage supervision is set to approxi-
mately 60 % to 70 % of the no—load excitation volt-
age. It must be noted that the unit, as a rule, is con-
nected to the excitation voltage via a voltage divider.

Note: If very short delay times are would be set, un-
dervoltage blocking may not operate fast enough to
avoid tripping in case of secondary voltage collapse;
It is recommended not to undergo the minimum
delay times given below.

Setting the excitatien voltage limit:

Uexc—O [V]
U

EXCIT.VQETIVI% 0.70 x

where WUgke-0 — No—load excitation voltage

Ku — Voltage divider ratio
Example:
Uexe-n =80V
Uexc-0 =30V
ku =10:1
30V
EXCIT.VOLT. [V] &~ 0.70 x o - 21V

o020 Exc1I . Vv,ouL B

tor F

¥Ccil t .

e
-
=

40 p-ch. 1/ 2

i
-
=
o

H
|

S HRT Ue <

60l T -cnh . 3

Switch OFF of underexcitation voltage supervision

Switch ON of underexcitation voltage supervision

Setting of excitation voltage supervision
Setting range: 0.50 Vto 8.00 V

Long—time delay when exceeding characteristic 1 or
2 (steady—state stability limit)

Setting range: 0.05 s t0 32.00 s

and co (no trip with characteristics 1, 2)

Short—time delay when exceeding characteristic 1 or
2 (steady-state stability limit) and simultaneous
excitation failure
Setting range:
and co (no trip)

0.05 s to 32.00 s

Short—time delay when exceeding characteristic 3
(dynamic stability limit)

Setting range: 0.05 s t0 32.00 s

and oo (no trip with characteristic 3)
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f 14070 T -RESET.
t2 .00 s

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s

fe)

The trip characteristics of the underexcitation pro-
tection are made up of straight lines in the admit-
tance diagram. They are defined by their conduc-
tance intersect A (= distance from the coordinate ori-
gin) and their angle of inclination a.. The straight lines
M/al (characteristic1) and A2/a2 (characteristic 2)
form the steady-—state underexcitation limit (refer
Figure 6.4). M corresponds to the reciprocal value of
the per unit synchronous reactance

1 1 Un O

Xd h Xd X \/3'|N

4
If the voltage regulator of the synchremous machine
includes an underexcitation li ite%the stea-
dy—state characteristics are ad] h that the
underexcitation limiter has a operate be-

fore the protection picks up (ref ure 6.5).

o3

>

|
b

r

N

3

O

Figure 6.4  Underexcitation prc& haracteristics in the admittance plane

O

Underexcitation

@ / limiter (regulator)
a
\ / TN

I3
Un

/
simulated | !
aracteristic /
/
L 4 //
(/
Un
|
|

re 6.5 Admittance diagram of a turbo—generator
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The rated machine data must be referred to second-
ary values to enable setting. Furthermore, it must be
noted, that rated current and rated voltage of the ma-
chine in general are not equal to the rated data of the
instrument transformers. Matching is performed ac-
cording to the following formula:

1

Xdsec
— 1 . UNsec . INmach . TRU
Xdmach INsec UNmach TR,
whereby:
Xdsec — secondary per unit synchronous
reactance
Xdmach  — Per unit synchronous reactance
of machine
UnNsec— secondary rated voltage (v.t. and
unit)
INsec — secondary rated current (c.t. and
unit)
INmach — Rated machine current
Unmach — Rated machine voltage
TRy — Transformation ratio of voltage
transformers
TR, — Transformation ratio of current
transformers

Instead of 1/Xgmach ONe can set Ikg/ln as an approxi-
mation.

Setting example:

Machine data: Uy = 10,500V
IN 1,099 A
Xd 230 %= 2.3

Current transformers: 1,200 A/1 A TR;=1,200
10,000V /100V
V3 V3
TRy= 100

Voltage transformers:

This results is a setting value of

1 1 100V _1099A 100

= 0.38

M = 0.4

o

which includes a safetyifactor of 1.05.

For a1, the angle ofithe underexcitation limiter of the
voltage regulater is chosen or else the inclination
angle is takemfrom the stability characteristic of the
machine. ‘@ 1lies normally between 60° to 80°.

Characteristic 2 should intersect characteristic 1 ata
small active load. A2 is therefore set to approximately
0:9 x My 02 to 90°. This results in the bent trip limit
line'as’shown in Figure 6.4 (Characteristic 1, charac-
teristic 2).

The protection can be matched to the dynamic sta-
bility limits of the machine with characteristic 3. If no
other information is available, then a value between
the synchronous reactance x4 and the transient
reactance x4’ is chosen. However, the value should
be greater than 1.

90° to 110° is usually chosen for angle .3, in order to
ensure that only a dynamic instability leads to pick—
up with characteristic 3.

-’I} 15000 UQNRDERE XC I
@CHARACTERISTICS

* 15010 LaMBDA 1
*0.40

* 15020 aAanpPHA 1
+BO deg

Beginning of the block
"Underexcitation protection — characteristic angles”

Conductance intersect A1 of characteristic 1 Set-
ting range: 0.25 to 3.00

Inclination angle a1 of characteristic 1
Settting range:  50° to 120°
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A 15030 LaAMBDA 2
fllo. 35

A 15040 AanPHA 2
+QO deg

f 15050 LamMBDA 3
.10

A 15060 ALPHA 3
+9O deg

Conductance intersect A2 of characteristic 2
Setting range: 0.25 to 3.00

Inclination angle a2 of characteristic 2
Setting range: 50° to 120°

Conductance intersect A3 of charagteristic'd
Setting range: 0.25 to 3.00

Inclination angle a3 of characteristic 3
Setting range: 50570, 120°

When steady—state limit characteristic consisting of
characteristics 1 and 2 is exceeded, then the voltage
regulator should be given an opportunity to increase
the excitation. Therefore, a "long—time” delayed
alarm s initiated due to this criterion (atleast 10 s). If,
at the same time, the excitation voltage is absent,

then the,excitation circuit criterion also picks up (ac-
cording toaddress 1402 /1403 or via binary input). In
this case tripping can be executed with a short delay.
The'ecemmonly used settings for alarms and trip
commands are shown in the table below.

Characteristic 1 and 2 notdelayed Annunciation:
steady—state stability "Pick—Up”
characteristic 1 and 2 long—time delayed Alarm
steady—state stahility T-Ch. 1/2 ~10s

characteristic 1 @nd 2.and short—time delayed Trip
excitation voltage failure T-Ch.1/2+ U< ~15s

characteristic 3 short—time delayed Trip
dynamicistability T-Ch. 3 ~1,5s

Table 6.2

Setting of the underexcitation protection

Finally, the reset time of the underexcitation protection after tripping, can be set. All set delay times are addition-
al delay times'which do not include the operating times (measuring time, reset time) of the protection function

itself.
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6.3.5 Settings for undervoltage protection — address block 16

ﬁ O

16000 UNDER - Beginning of the block
4} VOLTAGE "Undervoltage protection”
L 4

) 16010 UNDERVOLT.
tlor F

Switch OFF of the voltage prN@

O N Switch ON of the voltage®pro n

Undervoltage protecti ates but TRIP
RELay is BLOCKe

o)

es are additional delay times, which do
e the normal operating times (measuring
time) of the protection function itself.

BLOCK TRIP REL

The undervoltage protection is usually set to ap- All set
proximately 75 % of rated machine voltage. The time i

setting must be chosen such that voltage drops, i
which lead to unstable operation, are disconnected. K

The delay, however, should be long enough to avoid

disconnection during permissible short—time volt-
age drops.

Pick—up value of U< stage of undervoltage protection

f 16020 U< .
Setting range: 20Vto100V

t7s v

L 4

M 1603mT-ucx<
+1.50 S

e @s

1.0 S

Trip delay of undervoltage protection U<
Setting range: 0.00 s to 32.00 s
and co (no trip)

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s

o
&
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6.3.6 Settings for overvoltage protection — address block 17

T 17000 0vER-
dvorrace
M 1701 ovERVOLT.
tlorr

o N

BLOCK TRIP REL

Beginning of the block
"Overvoltage protection”

Switch OFF of the voltage protection

Switch ON of the voltage protectign

Overvoltage protection operatestbutFRIP RELay
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 volt-
age regulator. The two—stage characteristic, there-
fore, must always lie above the voltage/time charac-
teristic of the regulator.

The U> stage (long—time stage) should intervene
in the event of steady —state overvoltages. Itis set to
approximately 110 % Uy and, depending on the re@-
ulating speed, to 1.5 sto 2 s.

Ifthe generator shedsiull load, the voltage initially in-
creases depending oh the transient voltage and is
then reducedibaek to the rated value by the voltage
regulator™hhe U> > stage as a short—time stage is
usually set'such that the transients after full—load re-
jection’ de,not'initiate tripping. A common setting is,
€.9.4130 % Uy with a delay of 0.1 s.

All setting times are additional delay times, which do
notjipcClude the normal operating times (measuring
time, reset time) of the protection function itself.

* 17020 u> Pick—up value of U> stage of overvoltage protection
+ 11 Setting range: 30Vto 180V
} 1 o30 u>> Pick—up value of U> > stage of overvoltage protection
+ Setting range: 30Vto 180V
13 \Y%
Trip delay of overvoltage protection
* 1704lfT US> U> (long—time stage)
+ 1 s Setting range: 0.00 s t0 32.00 s
and oo (no trip with overvoltage U>)
Trip delay of overvoltage protection
* 170 s T -U>> U>> (short—time stage)
+ 0 s Setting range: 0.00 s to 32.00 s
and oo (no trip with overvoltage U>>)
* 1 6l T-RESET Reset delay after trip signal has been initiated
{ 1 Setting range: 0.00 s to 32.00 s
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6.3.7 Settings for stator earth fault protection Uy> — address block 19

T 190 0nm

@EARTH FAULT uo>

19010 SEF PROT.
OFF

i

ON

BLOCK TRIP RETL

Beginning of the block
"Earth fault protection Ug>"

Switch OFF of earth fault protéectionsUp>

Switch ON of earth fault protection®Ug>

Earth fault protection operates,but TRIP RELay is
BLOCKed

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 Ug> (ad-
dress 1902) therefore represents the pick—up for
this protection.

The setting must be chosen such that the protection
does not pick—up during operational asymmetries;
The pick—up value should be at least twice the value
of the operational asymmetry. A value of 5 %10 10,%
of the full displacement value is normal. The'fulldis-
placement voltage corresponds to the rated ‘sec-
ondary voltage of the voltage transformers.

Additionally, the pick—up value has o be ehosen
such that displacements during network éarth faults
which are transferred via the couplingicapacitances

of the_unit transformer to the stator circuit, do not
lead to'pick =up. The damping effect of the load re-
sistor mustialso be considered in this case.

Ilhe ‘setting value is twice the displacement value
whighyis coupled in at full network displacement. Fi-
nal determination of the setting value occurs during
commissioning with primary values according to
Section 6.7.4.

The earth fault trip is delayed by the time set under
address 1903.

All set times are additional delay times and do not in-
clude operating times (measurement times, reset
times) of the protection function itself.

20 v ol

i
o
o

3l #-vo >

i
-
o

4B T-RESET
In. 00 s

- —
=
o

Pick—up value of earth fault detection
Setting range: 5.0 Vto 100.0 V

Time delay for trip
Setting range: 0.00 s to 32.00 s
and oo (no trip with Ug>)

Reset delay after trip signal has been initiated
Setting range: 0.00 s to 32.00 s
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6.3.8 Settings for frequency protection — address block 21

‘ﬁ 21 00BOVER/UNDER
@FREQUENCY

Beginning of the block
”Overfrequency and underfrequency protection”

Ml 21010 e> / £< Switch OFF of the frequency protectien
+ OFTF
O N Switch ON of the frequency protection
BLOCK TRTIP REL Frequency protection operates but \fRIP RELay is
Blocked

Four high—accuracy frequency stages are avail-
able.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 operates as underfrequency stage; when
the limit value is set higher than the rated frequency,
the stage operates as overfrequency stage. When
the limit value is set equal to the rated frequency,
the concerned stage is ineffective.

As a matter of principle, the setting values forsfre-
quency and delay times depend on the values
supplied by the power station operator.

In power stations, the underfrequencyyprotection
usually has the task of maintaining the\powenstation
auxiliary supply by promptly diseehneeting it from
the network. The turbine regulatorthenyregulates the
generator set to rated speed s@ thatthe power sta-
tion auxiliary supply can be_maintained with rated
frequency.

In general, turbine #generator sets can be continu-
ously operated atfdowf to 95 % of rated frequency

provided thaithe apparent power is reduced by the
same amount. Fer the inductive consumers, howev-
er, the reduction infrequency does not only result in
increasedieurrent 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,(fn 5,60 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.

The operating time of the frequency protection
stages depends on the set number of repeated mea-
surements n, where the time period of the actual
cycle must be considered. High—accuracy frequen-
cy calculation takes 3 a.c. cycles; thus, the operating
time corresponds to 3 - n - cycle period. 2 to 10000
repeated measurements can be set for each fre-
quency stage; this corresponds to approximately
the following time delays:

atf=50Hz: 0.12st0 600 s
atf=60Hz: 0.10sto 500 s

Pick—up value of the frequency stage f4
21020f STAGE 1
1 . Setting range: 40.00 Hz to 65.00 Hz

49 .0 Hz The preset value results in an underfrequency stage

Number of measurement repetitions (3 a.c. periods
each) for frequency stage f4
Setting range: 2 to 10000

A 221 030 MEA.REP . f1

¥ ([T
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STAGE 2 Pick—up value of the frequency stage f»

Setting range: 40.00 Hz to 65.00 Hz
The preset value results in an underfrequency s

A.REDP £ 9 Number of measurement repetitions (3 a@riods
) ) each) for frequency stage fo

Setting range: 2 to 10000 s

The preset value results in rfrequency stage

Pick—up value of the frequen@
STAGE 3
Setting range: 40.@ 5.00 Hz

A 21050 ME

2o

f 1060 £

*4 0 H z

A 1070 MEA.REP. f3
2o

Number of measure t repetitions (3 a.c. periods
each) for frequen age f3

Setting range: @ 2 to 10000

Pick of the frequency stage f5
* 21088 £ sTacE 4 Setti e: 40.00 Hz to 65.00 Hz
1B 00 Hz Th et value results with rated frequency fy = 50 Hz
inan overirequency stage
* 1090 MEA .REPDP . f @er of measurement repetitions (3 a.c. periods
) for frequency stage f3
+ 10 Setting range: 2 to 10000

0 C & Minimum operating voltage, below which frequency
measurement f> < is blocked

&\ Setting range: 40 Vto 100V

O
Q>®

L 4
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6.3.9 Settings for forward power supervision — address block 22

2 2 FORW.POWER o -
ﬁ 008 ° ° Beginning of the block "Forward power supervision”
{'; SUPERVISION
f 22010 FORW.POWER Switch OFF of forward power supervisien
+ OFTF

0N Switch ON of forward power supervision

forward power supervision operates but TRIP
BLOCK TRIP REL RELay is BLOCKed

Setting of the forward power supervision is very much dependent on the agplication. General setting recom-
mendations cannot be made. The stages operate independent of eaeh,other. The pick—up values must be set
as a percentage of the secondary rated power Sysec = /3 - URsae - Wisec. The machine output must therefore
be referred to secondary values:

I:’sec _ Pmach
SNsec SNmach

INmach

) UNmach
INpri

UNpri

whereby Psec secondary active powgr according to setting value
SnNsec — secondary rated apparentfpower = /3 - Unsec - INsec
Pmach  — active power of machine aceording to setting value
SNmach — rated apparent power,of‘machine
Unmach — rated voltage of machine
INmach — rated current ofgmachine
Unpri — primary rated yoltage of voltage transformers
INpri — primary rated current of current transformers

Under address 2207, it can be seleetediwhether forward power measurement should be carried out by an ac-
curate algorithm or by a fast algorithmy, The accurate algorithm is preferred in power stations, whereas the fast
algorithm is intended for use as network splitting relay.

The set times are additionalfdelay times which do not include the operating times (measuring time, reset time)
of the protection functien itself.

Pl o

22020 P ¥f <
.0 3

g —

2

22030 pf >
00 . 0 %

Supervision of decrease in forward active power
Setting range: 0.5 % to 120.0 %
of secondary rated apparent power

Supervision of increase in forward active power
Setting range: 1.0 % to 120.0 %
of secondary rated apparent power
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* 22040 T -P £ < Trip delay on decrease of forward active power
+ Setting range: 0.00 s to 32.00 s
10.00 s and oo (no trip)
_ Trip delay on increase of forward active power
* 2050 T-Pf> Setting range: 0.00 s to 32.00 s
+ 1 and oo (no trip)
f 2 o6l T-RESET Drop —off time after trip signal has been issued
il s s Setting range: 0.00"S)to 32.00 s
* 22070 MEA .METHOD Selection of the measuremeént algorithm:
+ A c URATE ACCURATE measurement, e.g. for use as forward pow-
er protection
|F A ST FAST measurementye.g. for use as network splitting
relay
6.3.10 Settings for reverse power protection — address block 23

30010

VERSE P O WEgR

Ml 23010 REWE OWER
tllo Fr

o N

B L O GK TR"I P REL

Beginning of the block
"Reverse power protection”

Switch OFF of reverse power protection

Switch ON of reverse power protection

reverse power protection operates but TRIP
RELay is BLOCKed

If reverse power operation occurs, then the turbine —
generator set must be disconnected from the net-
work since operation of the turbine without a certain
minimum steam throughput (cooling effect) is im-
permissible. In case of a gas turbine, the motoring
leadymay become too large for the network. In the
eventof reverse power with the stop valve in normal
state, a suitable time delay must be provided in order
to bridge a possible transient reverse power intake
following 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. It must
be a condition for tripping, that the reverse power is
caused solely by the failure of energy to the turbine.

C53000-G1176—-C109
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Atime delay is required to bridge out the active pow-
er oscillations caused by a rapid closure of the
valves, i.e. to wait until a steady—state active power
value has been reached. A time delay of 2t0 3 s is
sufficient in this case; approximately 0.5 s are rec-
ommended for gas turbines. The set times are addi-
tional time delays which do not include the relay op-
erating times (measurement time, reset time).

The reverse power is measured by the protection
unit itself during the primary tests (refer section
6.7.5.2). Approximately 0.5 times the measured re-
verse power value is chosen as the setting value.
This value must be entered with its negative sign. In
cases of large machines with small motoring power
it is advisable to correct the angle error of the instru-
ment transformers (see Section 6.3.3).

The pick—up value must be set as a percentage of
the secondary rated apparent power Snsec =
/3 - Unsec - INsee- The machine output must there-

fore be referred to secondary values:

IDsec _ Pmach ) UNmach ) INmach
SNsec SNmach UNpri INpri
whereby
Psec — secondary active power according to

setting value

Snsec  — secondary rated apparefit pewer =
\/3 ' UNsec ' INsec
Pmach — active power of machifg according to

setting value
SNmach — rated apparent power of machine
Unmach — rated voltage of machine
— rated current'ef machine

INmach

Unpri — primary ratéd, voltage of voltage trans-
formers

INpri — primaryagrated current of current trans-
formers

f 23020 P> REVERGSE
V

I
o
o
oo

f 23030 T-5SV-0PEN

f 23040 T -sv-crLog.

Pick—up valuetef reverse power in percent of
secondary rated apparent power.
Setting range:

--30.00 % to -0.50 %

Trip/delay for reverse power with stop valve normal state
Setting range:
andyco (no trip)

0.00 s to 32.00 s

Trip delay for reverse power with stop valve tripped
Setting range:
and oo (no trip with short time stage)

0.00 s to 32.00 s

Drop —off time after trip command has been issued
Setting range:

0.00 s to 32.00 s
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6.3.11 Settings for unbalanced load protection — address block 24

4001

BALANCETD LOAD

A 24010 unBAL.LOAD
floFrr

oON

BLOCK TRIP REL

Beginning of the block "Unbalanced load pro-
tection”

Switch OFF of unbalanced loadyprotegtion

Switch ON of unbalanced,load protection

unbalanced load protéetion 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 and in
cases of doubt, the data supplied by the manufac#
turer should prevail.

The values must be converted to the secendary
quantities when setting the 7UM511. Thefellowing
applies:

Setting value 12> = ITmaxmaCh INIm aclh
Nmach Npri
whereby:
lomaxmach — Maximum cantinueusly per—
missibleithermal negative
sequence current
INmach — Rated machine current
INpri — primaryytated c.t. current

The Gnbalanced load protection simulates the tem-
perature fise according to the thermal differential
equation the solution of which is an e—function in
steady state operation. The time constant 1 is deci-
sive forithe time to reach the limit temperature and
thusfor the trip time.

Ifi-the time constant is stated by the manufacturer,
thenthat value is set (address 2404). The thermal ca-
pability time can also be expressed by the constant
C = (Io/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

This value I12> is'set under/address 2402. It also rep-
resents the pick —upyalue of a current—dependent
alarm stagef thedefinite delay time of which T—12>
is set under-address 2403.

Example:
Machine: In = 1099 A
Izmax = 65 %
Current transformer: 1200 A/1 A
_ 1099A .
12> =6.5% 1200 A 6 %

2 2
M k— or (|2/|N)2 t=k2.1
T t
whereby:
lo/ly  any unbalanced load,
T the thermal time constant,
k the permissible unbalanced load of

t

the machine,
the time at which k is reached.
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K2 [—

Figure 6.6 15—t characteristic

If (I5/IN)? - tis replaced by the constant C, then it fol-
lows that

C
i

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 valé
ue referred to the secondary side.

Example:
C = 3.17 s
|
k= —2> =65%= 0.065
In
Then it follows that
3.17 s
T= =750s
0.0652

If the thermal unbalaneed load characteristic is pro-
vided, the protection“%e¢haracteristic must be
matched to coincide with it asifar as possible. Alsoin
this case a linear“e—function characteristic can be
assumed on the basi§yof'a large unbalanced load;
most simply Is/ly = 1. The negative sequence cur-
rent/time coordinates for e.g. Is/ly = 1 are read from
the characteristic (Figure 6.7) and the time constant
T is calculated according to the following formula:
%
T

wherebyits is the permissible duration at Io/ly = 1
and, k is the permissible continuous unbalanced
lead.

100% (—— —

Parameter T

time

Thermal unbalanced load character-
istic

Figure 6.7

Examples:

Fromythetinbalanced load characteristic:
ts = 3.17 s at
lo/IN =1

Continuous permissible unbalanced load
Io/IN = 6.5 % = 0.065

3.17s
0.0652

~

50

(2}

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 neg-
ative sequence current characteristic 12>> (ad-
dress 2406). A setting to approx. 60 % ensures that
in the event of a phase failure (unbalanced load al-
ways smaller than 100/,/3 %, i.e. lo < 58 %) tripping
always occurs according to the thermal characteris-
tic. On the other hand, a two—phase short—circuit
can be assumed to be present if more than 60 % un-
balanced load exists. Consequently, the time delay
T—-12>> (address 2407) is coordinated according
to the time grading for phase short—circuits.

The settimes are additional delay times which do not
include the operating times (measurement time, re-
set time) of the protection function itself.
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f 24020 12>

e =

A 24030 T-12>
tlzo0.00 s

24040 TIME
750 s

i

CONST

i

90 %

24050 THERM.

WARN

f 24060 12>>
'

*3.005

a4 070T-12>>

tlo.10 =

Q)C)

%

S

A 24080 T-RESET

Maximum continuously permissible negative sequence

current in % of Iy
Setting range: O

Time delay for definite time warning stage (op-
erates after pick—up of 12>, address 2402)
Setting range: 0.00st032.00s o
and oo (no warning with o> stag

Thermal time constant t \
Setting range: 10%00 s

Thermal warning petature rise in % of trip-
ping temperature
Setting range: 70 % t0 99 %

3 % 1o 30 %

Pick for high current definite time trip
sta
Se a 10 % to 80 %

@jelay for high current definite time trip stage
125> (address 2406)

Setting range: 0.00 s to 32.00
and oo (no trip with Io>> stage)

Drop—off time after trip signal has been issued
Setting range: 0.00 s t0 32.00 s

C53000-G1176-C109
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6.3.12 Settings for overcurrent time protection — address blocks 25 and 26

=>
N

5000 OVERCURR R .

M 2501Bo0/c 1>
tlorr

o N

BLOCK TRIP REL

Beginning of the block
”Overcurrent time protection 1> stage”

Switch OFF of overcurrent time stage [>

Switch ON of overcurrent time stage 1>

overcurrent time stage | > operates but TRIP
RELay is BLOCKed

The overcurrent time protection is a short—circuit
protection. It is the last back—up for network faults
and represents the back—up protection for the dif-
ferential protection. For small machines itis oftenthe
only short—circuit protection. The overcurrent stage
I> should be set at least 20 % above the maximum
operational current that can be expected. Increased
load currents are detected by the overload protec-
tion.

The trip delay time T—I1> must be coordinated with
the time grading plan of the network, so that thepro-

tection unit whieh is‘¢losest to the fault location is the
first to irip_(selectivity). All set times are additional
time delays Which do not include operating times
(measuring time, reset time).

The undervoltage seal—in feature U4 < (positive se-
guenee ‘component) should operate below the
Smiallest operation voltage phase—phase, e.g. set-
ting'value 75 V.

The holding time T—SEAL—IN provides the time limit
of the undervoltage seal—in.

5020 1>
I/.InA

5030 T -1

40 T"@®R ESET

tllo.10 s

—
N
(65}
o

f 2,050 U< SEAL-IN

Hlo &¢

O, N

Pick—up value of I> stage referred to rated current of
protection unit
Setting range:

0.10 Iy to 8.00 Iy

Trip delay of I> 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

Switch OFF of undervoltage seal—in circuit

Switch ON of undervoltage seal—in circuit
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M 25060 uc
tH7s.0 v

Pick—up value of undervoltage seal—in
Setting range: 20.0 Vto 100.0 V

Duration of undervoltage sea—in; must be longer than trip
delay time plus circuit breaker opening time
Setting range: 0.10 s to 32.00 s

f 25070 T-SEAL-IN
flz.10 s

The high—current instantaneous trip stage |> > can be set to be operative or inoperative independently of the
I> stage.

'ﬁ 26 000 OVERCURR R .

> >

Beginning of the
"High—current instantaneous trip |>> stage”

M| 2601B0/c 1>> Switch OFFf. th&.high—current stage 1> >
+ OFF
O N Switeh,ON,of the high—current stage 1> >
overcurrent time stage |> > operates but TRIP
BLOCK TRIP REEL REL ayis BLOCKed

The high—current instantaneous trip stagé'l> >"is usually used for current grading with large impedances
which are normally present in generators, motors,or block transformers. The |> > stage is set such that it picks
up for short—circuit currents, graded, for.example, into the block transformer:

INmachine

Setting 1>> 1 INmachine A |>> S 1
|N . Xd . |Nc_t. |N — 0.7 .UKTransf + Xd INC.t,

Decaying d.c. components in the current are strongly reduced in 7UM511. Nevertheless, it can be advisable to
delay the |> > stage by the'delaytime T—I> > if a relatively sensitive setting of |>> is used. For generators or
motors, 50 ms to 100 ms issusuallysufficient. The set times are additional time delays which do not include the

operating times (measuring, réset time).

\%

H
B

f 26 020 T
2 . s% 14

f 26 30 T -1>>

f 26040 T -RESET

Pick—up value of |>> stage referred to rated current
of protection unit

Setting range: 0.10 Iy to 8.00 Iy

Trip delay of | >> stage
Setting range:
and co (no trip)

0.00 s to 32.00 s

Reset delay time after trip signal has been initiated
Setting range: 0.00 s t0 32.00 s
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6.3.13 Settings for the highly sensitive earth current protection — address block 27

=>
N

7000 OVERCURR R .

4} I e > >

M 2701B0/c 1e>
tloFr

o N

BLOCK TRIP REL

Beginning of the block
"Overcurrent time protection I,> stage”

Switch OFF of overcurrent time stageiy>

Switch ON of overcurrent time stage l.>

overcurrent time stage lo> operates but TRIP
RELay is BLOCKed

The highly sensitive earth current protection can be
used to detects earth fault either in the stator or inthe
rotor winding of the machine. A precondition is that
the magnitude of the measured current is a sufficient
criterion. When the protected winding is isolated or
high—resistance earthed, sufficient magnitude of
the earth current must be produced. When, for ex-
ample, used as rotor earth fault protection, a system
frequency bias voltage must be applied to the rotor
circuit (cf. Section 4.11). In this case, the measured
current is determined by the magnitude of the bias
voltage and the capacitance of the coupling capaei-
tors of the rotor circuit, which can be measured in,or-
der to ensure a closed measuring circuit (address
2705).

The earth current pick—up value (address®792) is
chosen such that an earth resistance lowenrthan ap-
proximately 1000 Q is covered. @ntheyother hand,
the setting value shall correspond to,at least twice
the interference current causedby the earth capaci-
tances of the rotor circuit.

For use as stator earth faultgprotection, a sufficient
current must be producediby an earthing transform-
er, if necessary. Furthgr information about dimen-
sioning of the earthingtransformer and load resistor
is contained in the pamphlet "Planning Machine Pro-
tection Systems” Order No. E50400-U0089-
U412—-A1-7600.

If the displagementivoltage U, of an earthing trans-
former is to\be, used as measuring criterion, this
must be converted into a proportional current Ig by
an external“resistor Rq. The following equation is
applicable:

Ry = Uen min P. = (Uen max)2
\ IE min v Ry

Uen min - Minimum displacement voltage to be
detected

Uen max Maximum displacement voltage

lemin  earth current to be detected at mini—
mum displacement voltage (address
2702)

For low—voltage motors with neutral conductor
(4—wire system) or machines with low—ohmic
earthed neutrals, the overcurrent time protection
provides earth fault detection. Should the highly sen-
sitive earth current protection be used for earth fault
protection in systems with earthed neutral, then it
must be ensured that the thermal limits (cf. Section
3.1.1) are not exceeded during earth fault. If neces-
sary, an intermediate current transformer must be in-
stalled in order to reduce the current to the relay in-
put.

f 27020 1e>
*20 m A

Pick—up value of le>—stage
Setting range:

10 mA to 1000 mA
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—
N
~

o3l T -1e>

—
N
~

tlo.10 s

040 T -RESET

m A

Ml 27050 1e<
{

Trip delay of le>—stage
Setting range: 0,00 s to 32,00 s
and oo (no trip with le>—stage)

Reset delay time after trip signal has been initiated
Setting range: 0,00 s t0 32,00 s

Pick—up value of the measuring Citcuit supervision
stage le<

Setting range: 2.0 mA't0/50.0 mA

and 0.0 mA, i.e. supervisiomstage is ineffective)

6.3.14

1} 28000 TEERMAL
4} OVERLOAD PROT.

Ml 28010 OVERL O awD
tlorr

BLOCK T R A=P R E L

Settings for the stator overload protection — address block 28

Beginning of the block
“khermal stator overload protection”

Switch OFF of the overload protection

Switch ON of the overload protection

overload protection operates but TRIP RELay is
BLOCKed

The maximumfpermissible continuous current of the
machine isfdeciSive for overload detection. This
must be matehed tofthe rated current conditions of
the current transformers since the relay uses its
rated current as the base current for detection of an
overload. The rated relay current should equal the
ratedysecondary current of the current transformers.
The following is valid concerning the machine:

k o Imaxmachine
machine — —l
Nmachine

The setting value K FACTOR is the determined:

K—FAGTOR = Krgpine X Almachine

Ithprim
K—FACTOR = Imaxmachine INmachine
INmachine Ithprim
whereby
Kmachine  — overload factor of the machine

Imaxmachine — Maximum permissible continuous
current of the machine

— rated current of the machine

— primary rated current of the c.t.’s

INmachine
Ithprim

C53000-G1176—-C109
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The maximum permissible continuous thermal ma-
chine current should be specified by the manufac-
turer. If no other information is available, 1.1 x the
rated machine current is chosen.

Example:

Machine: 1,099 A

1.2 X |Nmach

INmachine =
Imaxmachine =

Current transformers: 1,200 A/1 A

1,099 A

K-FACTOR = 1.2 x 1200 A

=1.1

The overload protection simulates the temperature
rise of the thermal differential equation, the solution
of which represents an e—function in steady—staté
operation. The time constant tis decisive for the time
to reach the temperature rise threshold and thys for.
the trip time (address 2803).

If the overload characteristic of the protected ma-
chine is known, then the trip characteristic of th€ pro-
tection must be chosen such that it matches the ma-
chine overload characteristic, atleastfor small over-
loads.

Similar considerations apply ifthe permissible oper-
ating time for a particular overload value is stated.

f 28020 K-FACTOR
{1.10

Setting value of k—faeton= THax/IN
Setting range:

0.50 to 2.50

An overcurrent alarm is issued when one of the three phase currents exceeds the value lnax = k - In.

M 2803BT-coNsTANT
+120 ]

Setting value of time constant t
Setting range:

30to 32 000 s

By setting a warning stage for the temperaturesrise
(address 2804), an alarm can be output before the
trip temperature rise is reached. Prompt loadrsheds
ding, for example, may then prevent tripping.

Remark: With the usual k—value of 1.1,and with rated
machine current and correct matching ofithe c.t. cur-
rent, the following steady —state temperature rise is
obtained (in percent of trip temperature rise):

1
@/@trip = (1_1)2 =83 %

Therefore, the alarm stage should be set between
the steady—state temperature rise at rated current
and trip temperature rise.

}2804l®
{90 %

W AR N

Warning temperature rise in percent of trip
temperature rise Owarn/OTRIP
Setting range:

70 % to 100 %

The above data are sufficient to simulate the temper-
ature risekheymachine protection also provides the
possibility %0 process the ambient temperature or
the coeling medium temperature. This temperature
mustthejinput as a temperature—proportional d.c.
yoltage via the in—built analog input. The relay must
be informed whether this d.c. voltage is produced by
ameasurement transducer with 0 Vto 10 V output or

by a a measurement transducer with life—zero sig-
nal 4 mAto 20 mA (address 2806). In the latter case
and external measurement shunt must be available
which converts the current into a voltage2 Vto 10 V.
The conversion factor between the input d.c. voltage
at the relay and the temperature depends on the
available measurement transducer and is set under
address 2807.
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It must be noted in this case that the setting factor k
refers to an ambient temperature of 40 °C, i.e. it cor-
responds to the continuous permissible current at
40 °C.

In order to determine the limit temperature, the pro-
tection also requires the rated temperature rise, i.e.
the temperature rise of the machine at rated current
(address 2805). It should also be noted here, that
generally the rated machine current differs from the
rated c.t. current and therefore the set k—factor does
not correspond to the machine’s k—factor. Accord-
ingly, the temperature rise at rates machine current
must be adjusted as follows:

INgri
OnNsec = ONmach X ( )2
INmach
whereby
Onsec — temperature rise of machine at

secondary rated current = setting
value in 7UM511 (address 2707)
Onmach— temperature rise of machine at
rated machine current
— primary rated current of c.t.’s
rated machine current

INpri
INmach -

Furthermore, the the tripping time depends on ambi-
ent temperature if this is to be taken into acéount.
The internal calculations are based on ambient tem-
perature of 40 °C. The actual trip temperature canbe
calculated according to the following formulaywhen
the ambient temperature differs from 40 °G:

with T — time constant (addresse 2803)
k — K-FACTOR (addresse 2802)
Iy  —rated current of the relay
1 — actually flowing secondary gurrent

Ipre —preload current

®n —rated temperature rise at rated relay
current Iy (addresse 2805)

®,mb— Measured ambient temperature
(referred to addresse 2807)

Example:
Machine: In =,4,099 A
Imax = 12 . IN at @amb = 40 OC
(SN = 84 degreestemperature
rise at Iy
Current transformers: 1,200 A/1 A

Ki="T2 x % =1.1 (address 2802)
1,200
Onsek = 84 deg. x ( 1099 )2 = 100 deg.
, (aTTOTESSZ505)

The following example shows the influence of the
ambient temperature on the trip time. Assuming a
current of 1.5 times rated relay current without pre-
load Ipre = 0):

1 \2  ©,-40°C Ipre \2
(k-IN) + k2 Oy _(k'IN)
t=1-In
(1) 4 @y=do’e _
k- In ke . On
1.5\2  40°C —40°C
=600s -/ S 1007C _0~463
at Ogmp = 40 °Cf t= s ._5)2+ 40°C —-40°C 1N ®
A 1.12:100°C
1.5\2 80°C —40°C
t O = 80 °C t=600s-/n SR S o 366 s
a = °C: = . R~
xR 18)2, 80°C-40°C _
: 1.12-100 °C
15y2 0°C-40°C
PN 1) 17006 ~°
at®mp = 0 °C: t=600s-/n 57 0°C—40°0 ~ 637 s
1) * 71006
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f 28050 TMP.RISE I Temperature rise at rated current (secondary) O
+ 100 deg Setting range: 40 degrees to 200 degreeo
Remote measurement transducer for cooling medium
f 28060 TEMP . INP. temperature measurement. L4
+ NON-EXTIST NON—-EXIST, ie. not installed or connec%
PT 100 PT 100 — remote thermometer Pt1N and
connected (output 0 Vto 10 V) or
4 - 20 m A 4-20 mA — remote measure t ducer with out-
put 4 mA to 20 mA, converted to to10V
Ambienttemperature at 40 V atthe temperature in put
f 28070 TEMP. MAX of the relay
+ 100 °C Setting range: grees to 150 degrees

Finally, it should be noted that when considering the cooling meditm perature, the percentage of the warn-
ing temperature refers to the difference between trip temperatufe a °C, i.e. 40 °Ccorresponds to 0 %; trip
temperature corresponds to 100 %.

The trip temperature of the above example is then:
Ofip = 40 °C + 1.12x 100 deg. = 161 °C (sec
Orip = 40 °C + 1.22 x84 deg. = 161 °C (refe

)

machine values).

This temperature value corresponds to the di

sy
N

O
Q>®

L 4

Otip = 100 % under the operational values (address
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6.3.15 Settings for measured value monitoring — address block 29

The different monitoring functions of the protective
relay are described in Section 4.18.4. They partly
monitor the relay itself, partly the steady—state mea-
sured values of the transformer circuits.

The sensitivity of the measured value monitoring can
be changed in block 29. The factory settings are suf-
ficient in most cases. If particularly high operational
asymmetries of the currents and/or voltages are ex-

pected, or if, during operation, one or more monitor-
ing functions react sporadically, then the sensitivity
should be reduced.

NOTE: Prerequisite for correct function ofthé mea-
sured value monitors is the proper setting of the gen-
eral power system data (Section 6.3.3), especially
the parameters concerning meltage connections
and the matching factor.

ﬁ 29 000 MEAS . VALUE
IlsupErRVISION
M 2901B M.V.SsuUPERV
floFr

0N
* 2 030 sv Ithres
*0 I/ In
A 29040 sYM.Fact.W
1o
* 29 50 suM PHh r e s
Yllo .1 I/ 1In
Al 29068 808 .Fact .1
Yllo .1
* 9070 sYM.Uthres
E v
¥ 29080 sYM.Fact.U
V1o

Beginning of block
"Measured value supervisioen™

Measured valué menitoring is
OFF switched off

ON ‘switehedion

Current threshold above which the symmetry moni-
toring is effective (refer to Figure 4.20)

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

Symmetry factor for the current symmetry = slope of
the symmetry characteristic (see to Figure 4.20)
Smallest setting value: 0.10

Largest setting value: 0.95

Current threshold above which the summation moni-
toring (refer to Figure 4.19) reacts (absolute content,
related to Iy only)
Smallest setting value:
Largest setting value:

0.10 - Iy
2.00 - Iy

Relative content (related to the maximum conductor
current) for operation of the current summation mon-
itoring (refer to Figure 4.19)
Smallest setting value:
Largest setting value:

0.00
0.95

Voltage threshold (phase—phase) above which the
symmetry monitoring is effective (refer to Figure 4.21)
Smallest setting value: 10V

Largest setting value: 100V

Symmetry factor for the voltage symmetry = slope of
the symmetry characteristic (refer to Figure 4.21)
Smallest setting value: 0.58

Largest setting value: 0.95
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6.3.16 Coupling external trip signals — address blocks 30 to 33

Up to four desired signals from external protection or and supervision signals, they can be annunciated as
supervision units can be included into the process- "External trip”, time delayed and transmitted to the
ing of 7UM511. The signals are coupled as "External trip matrix.

signals” via binary inputs. Like the internal protection

f soooBExTERNAL Beginning of the block "Including of anf&xternal trip
@TRIP FUNCTTION 1 function 1”
Ml sooi1BEXT.TRIP 1 Switch OFF of external trip functioni
Ho s
0N Switch ON of external tripfunction 1
external trip function'operatés but TRIP RELay is
BLOCK TRIP RETL BLOCKed
_ Time delayfor external trip function 1
* 3 28T -DELAY Setting range: 0.00 s to 32.00 s
+ 1 .00 s and oo (n@ trip)
f 30030 T-RESET Resgt delay after trip signal has been initiated
+ 0.10 s Setting range: 0.00 s t0 32.00 s
fl s1ooBExTERNAL Beginning of the block ”Including of an external trip
@TRIP FUNGCTTI O Ng W2 function 2”
IBREXT. T\RIP 2 Switch OFF of external trip function 2

i
w
o

Switch ON of external trip function 2

ON
external trip function operates but TRIP RELay is
BLOCK WRAP REL BLOCKed
_ Time delay for external trip function 2

* 31 20T -pELAY Setting range: 0.00 s to 32.00 s
+ 1 . 004 s and oo (no trip)
f M 030 T-RESET Reset delay after trip signal has been initiated
+ 0% 10 s Setting range: 0.00 s t0 32.00 s
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BLOCK TR‘EP’RE
330 -
1.0

A ELAY
+%§

+o3

33T

10

S

-RESET

fl s2oo0@ExTERNA Beginning of the block “Including of an external tri
@ TRITP FUNCTTION function 3”
* 32010 EXT.TRI Switch OFF of external trip function 3
+ OFF
0N Switch ON of external trip funio\@
external trip function operat t TBIP RELay is
BLOCK TRIP RE BLOCKed m
* 32020 T-DETLAY Time delay for exter Qﬁons
+ Setting range: 0s1t032.00s
1.00 s and oo (no trip)
f 32030 T-RESET Reset erdrip signal has been initiated
flo.10 s Settin 0.00 s t0 32.00 s
I EEEELEEEE: A nning of the block "Including of an external trip
@ TRITP FUNCTTION function 4”
4 3301BEXT.TR Switch OFF of external trip function 4
+ OFF ¢
0N Switch ON of external trip function 4

external trip function operates but TRIP RELay is
BLOCKed

Time delay for external trip function 4
Setting range: 0.00 s t0 32.00 s
and co (no trip)

Reset delay after trip signal has been initiated
Setting range: 0.00 s t0 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 thrEQ

Each trip circuit supervision needs two binary in- number of measurement repetitions (address
puts.

trip circuit supervision functions (refer Section 4.18). times per second. Alarm delay is determined %
03).

Higher number of measurement repetitions ¢
sponds to longer alarm delay and, of course, to in-

The trip circuit is supervised for open-circuit, creased safety against faulty alarm. Equally, thgtime

short—circuit and control voltage failure.

delay can bridge out short interruptions during

breaker operation.

SUPERVIGSION

3900BB TRIP

cIRT Beginning of the block ”Trip%@vision”

e

0]

39010 TRP
FF

>

0]

N

SUPERYV Trip circuit supervision
OFF switc ff
ON switr&

39020 N0.cC

IRCT. ber of supervised trip circuits;
sible: 1t02

39030 MEA.

a Number of measurement repetitions

RERE Setting range: 2t06
(corresponding to an alarm delay of approx. 0.2 s
\ to1.559)

O

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 local or're-
mote control facilities.

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

To call up annunciations on,the‘eperator panel, the
following possibilities exist:

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

— Direct selegtion with'address code, using key DA,
address /6 0 00 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 transferof annunciations via
the serial interfaces, the necessary data are entered
in block 72 (see Section'5:3:4).

The annunciations areyarranged as follows:

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

Bloek,523 Event annunciations for the last fault;
pick—up, trip, expired times or similar. As
defined, 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 values
(currents, voltages, frequency).

Block 58 Indication of operational measured values
(power, power factor, pole angle, excita-
tion voltage).

Block 59 Indication of operational measured values
of overload protection and of the unbal-
anced load protection (negative se-
quence current, calculated thermal val-
ues).

TI5No 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—-C109
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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 sele¢-
tion with DA 5100 E and/or paging with {}.ow |
and further scrolling 1 or |) the operational annunci-
ations appear. The boxes below show all availabie
operational annunciations. In each specific case, of
course, only the associated annunciations appear in
the display.

Next to the boxes below, the abbreviated forms are
explained. It is indicated whether an event is an-
nounced on occurrence (C =/’Coming”) or a status
isannounced "Coming” and,”Going” (C/G). The first
listed message is, as example; assigned with date
and time in the first line; the second line shows the
beginning of a condition'with the character C to indi-
cate that this condition occurred at the displayed

time.

s 1o0BoPERATIONRATL Beginning, of the Bloek "Operational

nnunciations”
dlavwuNncraTrons annunciatigRg

* 19.02.096 17 :0 2 1stline: Br?;engagd time of the event or status
+ Pr blocked s C 2ndMine:  Annunciation text, in the example Coming

If the real time clock is not available the date is replaced by xx.xx.x%, the time is given as relative time from the
last re—start of the processor system:

Direct response from binary inputs:

>start F EtRec Fault recording started via binary input (C)

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

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

> A nonu nec 3 User defined annunciation No 3 received via binary
input (C/G)

> a8 n ¢ 4 User defined annunciation No 4 received via binary
input (C/G)

Testing via system—interface (C/G)

>Sys-MM-block Blocking of monitoring dir. via system—interface (C/G)
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: Undervoltage seal—in of overcurrent time protectio
> U eal-1in b1lk
° is blocked (C/G)

>E x t trip 1 External trip signal 1 via binary input (C/G) O

>E x t 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 bina in@G)

S>Phase rotat. Change—over to counter—c phase rotation
via binary input (K/G)

>SSV tripped Stop valve tripped (C/G)

>Pf< Dblock Block forward pow pervision (C/G)

>P f > block Block forward po > supervision (C/G)

>f1l block tection stage f1 via binary input

>f2 Dblock ency protection stage fo via binary input

>f3 Dblock frequency protection stage f3 via binary input

>f4 Dblock frequency protection stage 4 via binary input
& )

Ss>Char.1/2 blk Block characteristic 1/2 of underexcitation protection
(C/G)

SsChar. 3 blk Block characteristic 1/2 of underexcitation protection
(C/G)

SsUexc fail. Excitation voltage failure indicated by binary input (C/
G)

>Trip rel '(I'cr:i;)Gc):ircuit supervision 1: input in parallel to trip relay

Trip circuit supervision 1: input in parallel to CB auxil-
iary contact (C/G)

X 1
>Trip %QZ Trip circuit supervision 2: input in parallel to trip relay

(C/G)

Trip circuit supervision 2: input in parallel to CB auxil-
iary contact (C/G)

R
&
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General operational annunciations of the protection device:

Dev.operative Device operative / healthy (C/G)

Prot. operat. Any protection function is operative (C/G)
Initial start Initial start of the processor system (C)

LED reset Stored LED indications reset (C)
LogMeterBlock Messages and measured values via thessystem inter-

face are blocked (C/G)

Messages and measured valueyia the/system inter-
face are marked with "Test operation” (C/G)

Param.running Parameters are being set(CJG)

Param. Set A Parameter set A is activey(C/G)

Param. Set B Parameter set B is aetive (C/G)

Param. Set 6] Parameterset'G,is active (C/G)

Paramnm. Set D Parametenset D is active (C/G)

System F1t ;?J\:\{earnsgj:]irigtggﬁg (C/@Q), detailed information in the
Flt.RecDatbDel Fault recording data deleted (C)
Flt.Rec.viaBI Fault recording triggered via binary input (C)
Flt.Rec.viaksB Fault recording triggered via the front keyboard (C)

Fault recording triggered via operating (PC) interface
©

Operating condition 1, i.e. suitable measured values

(0] erat C o nmd

P are present (C/G)
Clockwise Clockwise phase rotation (C)
Anticlfochkw. Counter—clockwise phase rotation (C)

Annunciations of monitoring functions:

W r o,n'g SW-vers Software version of the device is wrong (C)
Werdong dev. ID Device identification number is wrong (C)
Annunc. lost Annunciations lost (buffer overflow) (C)
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Annu. PC lost Annunciations for operating (PC) interface lost (C)
Oper .Ann.Inva Operational annunciations invalid (C/G)
Flt.Ann.Inval Fault annunciations invalid (C/G)

LED Buff.Inva Buffer for stored LEDs invalid (C/G)

VDEW StatelInyv VDEW state invalid (C/G)

Chs Error Check—sum error detected/(C/G)

Chs A Error Check—-sum error detected, forparameter set A:

no operation possible with this set (C/G)

Check—sum error détected™for parameter set B:
Ch B E X . : ;
° rreor no operation possible with this set (C/G)

Check—-sum epfornidetected for parameter set C:
Ch C E . y . :
° rre-t no operation poessible’with this set (C/G)

Check—sum error detected for parameter set D:
Ch D E X . . ;
° rrer’ no operationypossible with this set (C/G)

Failure 24V Faildre imjinternal supply voltage 24 V (C/QG))
Failure 15v Faildre in internal supply voltage 15 V (C/G))
Failure 5V Failure in internal supply voltage 5 V (C/G))
Failure 0V Failure in offset voltage 0 V (C/G)
Fail.TripRel Failure on trip relay (C/G)

LSA disrupgedd LSA-link disrupted (system interface) (C/G)
Failure ZXI Failure detected by current plausibility monitor 2l (C/G)
Failuyre g Iisymmn Failure detected by current symmetry monitor (C/G)
Faidiufre?v Usymmn Failure detected by voltage symmetry monitor (C/G)
Fail . WWhasesSeg Failure detected by phase sequence monitor (C/G)

Annunciations of underexcitation protection:

Excit. of £ Underexcitation protection is switched off (C/G)

Excit.blocked Underexcitation protection is blocked (C/G)
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Excit.active Underexcitation protection is active (C/G)
Exc. U< blk Underexcitation protection is blocked due to insuffi- O
cient positive sequence voltage magnitude (C/G)
Uexc failure Excitation voltage failure recognized (C/G) O
4

Annunciations of undervoltage protection: \%

U< off Undervoltage protection is switchW/G)

U< Dblocked Undervoltage protection is ke /G)

U < active Undervoltage protection ctive (C/G)

&

Annunciations of overvoltage protection: @

o/v off Ovewoltﬁ&ction is switched off (C/G)

o/v Dblk Ovenvo protection is blocked (C/G)

o/ v active rvoltage protection is active (C/G)
Annunciations of stator earth fault prot

L 4

Uuo> of £ Stator earth fault protection is switched off (C/G)

U0> blocke O Stator earth fault protection is blocked (C/G)

Uuo > acti | Stator earth fault protection is active (C/G)
Annunciations of cy protection:

FRQ o ff Frequency protection is switched off (C/G)

F R locked Frequency protection is blocked (C/G)

Q active Frequency protection is active (C/G)
ho vi<biock b e e
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Annunciations of forward power supervision:

P £ of £

P f blocked

P f active

Annunciations of reverse power protection:

Pr of £

Pr blocked

Pr active

Annunciations of unbalanced load protection:

blocked

active

L 4

I2 t h . W a na
R M t h . r 1.

Annunciawrcurrent time protection:

I>>.Off

> blocked

I>> active

Forward power supervision is switched off (C/GO

Forward power supervision is blocked (C/G)O

Forward power supervision is active (C/G) ¢

Reverse power prote @vitched off (C/G)
Reverse power Qis blocked (C/G)

t
Reve& ction is active (C/G)

alanced load protection is switched off (C/G)
Unbalanced load protection is blocked (C/G)

Unbalanced load protection is active (C/G)
Unbalanced load protection current warning stage
operated (C/G)

Unbalanced load protection thermal warning stage
operated (C/G)

Thermal replica of thermal stage of unbalanced pro-
tection reset (C)

Overcurrent time protection 1> > —stage is switched
off (C/G)

Overcurrent time protection 1> > —stage is blocked
(C/G)

Overcurrent time protection 1> > —stage is active
(C/G)

Overcurrent time protection 1> —stage is switched off
(C/G)
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I> blocked

I > active

Overcurrent time protection 1> —stage is blocked
(C/G)

Overcurrent time protection 1> —stage is active O
(C/G)

O

Annunciations of the highly sensitive earth fault protection:

I e > blocked

Ie > active

Failure

R/E/F

Annunciations of thermal overload protection:

0O/ L Prot. of f
0O/ L blocked

0O/ L active
Fail Temp

O/ L Warn

O/ L Warn @\&

R M th.r

e

O

&

Annunciations %nal trip functions:

Ext 1 o f £

E x blocked

t 1 active

f

L 4
Highly sensitive earth fault protectio %ched off

(C/G)
Highly sensitive earth fault protec@ blocked
(C/G)

Highly sensitive earth fault pfetection Ig is active
(C/G)

Failure in measuring circ f high—sensitivity earth

current protection (w, sed as rotor earth fault pro-
tection) (C/G)

Ther%&road protection is switched off (C/G)

rmal overload protection is blocked (C/G)

\ermal overload protection is active (C/G)
.inp Failure in temperature input (C/G)
¢
I Thermal overload protection: Current warning (C/G)

Thermal overload protection: Thermal warning (C/G)

Thermal overload protection: Reset memory for ther-
mal replica (C/G)

External 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)

150

C53000-G1176-C109



7UM511 V3 Operating instructions

E x t 2 blocked External trip function 2 is blocked (C/G)
E x t 2 active External trip function 2 is active (C/G)
Ext 3 off External trip function 3 is switched off (C/G)< )
Ext 3 blocked External trip function 3 is blocked (C/G)

. £
Ext 3 active External trip function 3 is active (C/G)

Ext 4 off External trip function 4 is switc\ /G)
Ext 4 blocked External trip function4istC/G)

e (C/G)

Ext 4 active External trip functioé
r

Annunciations of trip test functions:
Test Trip 1 Tes 1 is in progress (C/G)

Test Trip 2 @&relayzis in progress (C/G)

rip relay 3 is in progress (C/G)

Test Trip 4 Test trip relay 4 is in progress (C/G)

Test Trip 5 Test trip relay 5 is in progress (C/G)

Failure rjipl Failure in trip circuit 1 (C/G)
Fail rip?2 Failure in trip circuit 2 (C/G)

Further mesgages:

If more messages have been received the last valid
message is Table overflow.

ble overflow

nd of table 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 || . With the keys 1 or | one

can page the individual annunciations forwards or
backwards. Each annunciation is assigned withva
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 assg@ciated,annunciations
appear in the display. At first, anlexample is given for
a system fault, and explained:

ﬁ 52000 LasT
@ FAULT

}001l15.o3.96
V

R
=
b

c < Fault :C

Mooal s

*Uexc f@a iphure C
Moosmi1s1 s

+ Xc <U<4Tr1i1p C

*Dev. Drop-off:C

etc.

Beginning of thehbloek/’Fault annunciations of the last
system fault”

undepitem Iy the date of the system fault is indicated, in
the secondline the consecutive number of the system
fault

under item 2, the time of the beginning of the fault is giv-
en; time resolution is 1 ms

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

Flt.Buff.Over Fault annunciations lost (buffer overflow) O
System FI1t System fault with consecutive number c ’
Fault Beginning of fault

. . . L 4
Device FltbDet Fault detection of the device, gene

Device Trip Trip by the device, general \
Dev. Drop-off Drop—off of the devicca,s@

Fault annunciations of underexcitation protection: Q

E x c < Fault Fault det

erexcitation protection

Exc < Trip xcitation protection, characteristics 1

Exc<U<Trip Tri excitation protection, characteristics 1
and 2, and undervoltage in excitation circuit

Exc<< Trip @/underexcitaﬁon protection, characteristic 3

Fault annunciations of undervoltage pro

U< fault @ Undervoltage fault detection U<
O - ,
| Trip by undervoltage protection U<

U < trip :

Fault annunciations of gvervoltage protection:

overvoltage fault detection U>

Trip by overvoltage protection U>

Trip by overvoltage protection U> >

4
a unciations of stator earth fault protection:
U0> Fault Fault detection of stator earth fault protection
Uo0> Trip Trip by stator earth fault protection
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Fault annunciations of frequency protection:

£f1> Fault

f 1< Fault

Fault annunciation of forwar@r supervision

Fa

t .

Tx’ip

unciations of reverse power protection:

Pr fault de t .

Fault detection of frequency protection, stage f{>
Fault detection of frequency protection, stage fi<

Fault detection of frequency protection, stage fo>

Fault detection of frequency protecti age fz<

Fault detection of frequency Protection, stage 4>
Fault detection of freque protection, stage f4<

Trip by frequen r@n, stage f1>

Trip by fre tection, stage fi<

N protection, stage fo>

ncy protection, stage fo<

Trip by fr

Trip

S

by frequency protection, stage f3>

\ y frequency protection, stage f3<

Trip by frequency protection, stage 4>

Trip by frequency protection, stage f4<

Forward power supervision picked up on Pf<
Forward power supervision picked up on Pf>
Forward power supervision trip by Pf< stage

Forward power supervision trip by Pf> stage

Reverse power protection picked up

C)O

Fault detection of frequency protection, stage f2<’
Fault detection of frequency protection;,s f3>
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Pr Trip Reverse power protection trip
Pr+svVv Trip Reverse power protection trip with tripped stop@
O
Fault annunciations of unbalanced load protection:
4
I2>> Fault Fault detection of the stepped ch@isﬁc
I12>> Trip Trip by the stepped charact
I2 © Trip Trip by the thermal charaGieri
Fault annunciations of overcurrent time protection: Q
I>> Fault L1 Fault dete igh current stage I>>, phase L1
I>> Fault L2 Fas.&'on on high current stage |>>, phase L2
I>> Fault L3 F&tecﬁon on high current stage I>>, phase L3

py high current stage 1> > of overcurrent protec-

I> Fault L1 Fault detection stage 1>, phase L1
I> Fault L2 Fault detection stage 1>, phase L2
I> Fault LG | Fault detection stage 1>, phase L3
I> Trip | Trip by overcurrent stage |>
U< seal [1 Undervoltage seal—in has operated
%,
Fault annu m% the highly sensitive earth current protection:
| IE> ult Pick—up of highly sensitive earth current protection
IE>@Trip Trip by highly sensitive earth current protection
$It annunciation of thermal overload protection:
: P O/ L Trip Trip by thermal overload protection
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Fault annunciations for trip from external source via binary input:

E x t 1 Gen.F1lt External trip function 1 picked up O

Ext 1 Gen.Trp Trip by external trip function 1 c ’

Ext 2 Gen.F1lt External trip function 2 picked up

Ext 2 Gen.Trp Trip by external trip function 2 ¢

Ext 3 Gen.F1lt External trip function 3 picked up \%

Ext 3 Gen.Trp Trip by external trip function 3 @

Ext 4 Gen.F1lt External trip function 4 picke

Ext 4 Gen.Trp Trip by external trip function 4

Further messages:

Table emp ¢ty means th event has been recorded

Table overflouw mea er fault data have occurred, however,
memor I

Table supercede dl w  event has occm_Jrred during readfout:
page on with 1 or |; the display shows the first an-

ciation in the actualized order

End of table ot all memory places are used the last message is

nd of table.

L 4

O

The data of the second to last f }ound under address 5300. The available annunciations are the
same as for the last fault.

53000 2nd ()

FAULT

1
J

Beginning of the block "Fault annunciations of
the second to last fault”

AST

The data of the third to last fault can be found under address 5400. The available annunciations are the same
as for the |

t fault.

Beginning of the block "Fault annunciations of
the third to last fault”

B3rd TOoO LAST

etc.
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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 orby paging with { or |. The indi-
vidual measured values can be found by further pag-
ing with 1 or |. Entry of the codeword is not neces-
sary. 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

tered to the device under address block 12 as de-
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 text at.the right of
the boxes. Values beyond the_limits are shown as
FokAok,

Further measured or calculated values are dis-
played in address blocks 58yand 59.

correct primary values, the rated data must be en-

Beginning of the black "Operational measured val-
ues (a)”

ﬁ 57000 OPERATIONAL
@MEASURED VALUES

Use 1 key to move to the next address with the next méasured, value.

s 701 MEAS . VALUE Pagewn with the 1 key to read off the next address with
theWnext measured value, or page back with |

4} IL1 = 1.040 kA
One address is available for each measured value. The

* 7020 MEA V AL UgE values can be reached also by direct addressing using

{ = 1 45 k@& key DA followed by the address number and execute
with E

* i \ The primary values (addresses 5701 to 5706) are re-

57 3 MEA N QK TFVUE ferred to the primary rated values as parameterized

+ = 1 07482 .k A under addresses 1201 (for I) and 1202 (for Uy) (refer
Section 6.3.3)

M{s 70 aMNu®las . vaLUE

K S 9 kv
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o070l MEAS.VALUE
L1[%]= 86.7 %
sl MEAS.VALUE
[$]1= 87.1 ¢
9l MEAS.VALUE
[ $]1= 86 .8 %
10l EAS .VALUE
= 0 m
110 MEAS.VALUE
1E = 60.9 V
120 MEAS.VALUE
2 = 60 .8 V
130 MEAS.VALU
3 = 60 .8 V
2
140 MEAS . V ﬁEi
= 0.2 vO
50 ME ALUE
os [ 1 & 6 .9 %
MEAS .VALUE
& 105 v
MEAS .VALUE
50.0 Hz

2NN

&

The percentage is referred to rated current

C)O

% 4
o
Q

The secondary v (addresses 5711 to 5713) are
referred to es applied to the relay terminals

R
>

Displacement voltage calculated from the three
phase—to—earth voltages [U; 1 + U o + U3l /v/3 =
V3 Uy

The percentage is referred to rated current

The percentage is referred to the phase—to—phase
voltage, i.e. /3 - Upos

Frequency in Hz can only displayed when an a.c. mea-
sured quantity is present
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ﬁ 58000 OPERATI AL Beginning of the t_)lock "Operational measured valu
4]/, MEASURED VAL g (b)”: powers and impedances O
* 58010 MEAS A E The percentage of active power P and reactive power
Q is referred to rated apparent power 'S
+ P %] = 8 9 0 V3 Uy-In
AM{s 8020 MEAS A E @
+ Q[ %] = 45.6 0
* 58030 MEAS . VALUE Power factor o %e
+ CoOs PHI= 0.38 @
40 MEAS . VA E
* 5802141 S v v Po&eofthe machine
fllper = 27.13 g
* 58050 MEA - VA Pole angle, calculated from stator data
tlreera = 22 4
* 58060 MEAS .wA E Excitation voltage (behind the voltage divider,
fllvexcit. = i.e. at the relay terminals)

<

O

Further measured v@re displayed in address block 59.

%
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TIONA AL Beginning of the block "Operational measured values
C”: negative sequence values

ﬁ 59000 op
J}MEAS. VALUES

=

o

b
Q

* 59010 MEAS .VATLUE Temperature rise in % of trip temperature rise

tle/etripri1= 00032

AM{soo20MEAS .VALUE

fle/etripr2= 00032

}5903IMEAS.VALUE

tle/etriprns= 00032

* 59040 MEAS .VALUE Cooling megdium tempetature in °C, if its processing is

+ _ . effective and ‘ajtemperature proportional voltage is
AMB.TEMP= 000% connected 16 theltespective input

* 59050 MEAS .VALUE Calculatedynegative sequence current in % of rated

+ relay current
Ineg. s q = 0 3

* 59060 MEAS.VALUFE Calculated temperature rise in % of the thermal trip

+ _ . value; if unbalanced load protection is switched off
ThermRepl.= 0 4 then 0 is indicated

NOTE: Withoutinput of the coolingmedium temper- 0+ 0k-40°C

ature, the temperature values displayediare the tem- ©/Orip = k2. Oy

perature rises calculated from the current character-
istic and referred to the tripste€mperature rise corre-

sponding to the parameterized K+ factor. whereby:

O/Byjp  displayed temperature
If the cooling temperature isyconsidered, then the ® temperature rise calculated from
percentage referste the différence between trip tem- current and k—factor
perature and 40 °C, ‘e.40 °C corresponds to 0 %, Ok cooling medium temperature input
and the trip temperature corresponds to 100 %. The via analog input
trip temperature results from the parameterized k— k parameterized k—factor (address
factor and the parameterized rated temperature rise 2802)
(= temperature rise at rated current). The following On parameterized rated temperature
relationship*applies: rise (address 2805)
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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. 7UM511 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 fufctions
during installation of the device and that they have
been connected (refer to Section 5.5.2 Marshalling
of the binary inputs).

The control facilities begin with address block 8000.
This address is reached

— by block paging withathe ‘kelys Jf} forwards or |
backwards up to address\8000, or

— by direct selection withfaddress code, using key
DA, address 8 0 000, and execute with key E.

ﬁ 80000 DEVICE
4} CONTROL

Beginning of the bloek ”"Device control”

6.5.1 Adjusting and synchronizing the real time clock — address block 81

The date and time can be adjusted at any time durs-
ing operation as long as the real time clock is@pera-
tive. Setting is carried out in block 81 which”is
reached by direct addressing DA 8 1 099, E“or.by
paging with f} and |.

Input of the codeword is required to change the data
(code level 1). Selection of the individual addresses
is by further scrolling using 1t | as shown below.
Each modification must be confirmed with the enter
key E.

ﬁ 81000 SETTIWNG
{',- REAL TIME £%0O0TEK

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
* N 030 TIME with 2 digits, separated by a dot:
* HH.MM.SS
Using the difference time, the clock is set forwards by
* 81040 DIFF. TIME the entered time, or backwards using the +/- key.
{ The format is the same as with the time setting above.

C53000-G1176—-C109
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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 is necessary (code level 2) to erase the stored
items. Reset is separate for the different groupssof
memories and annunciations. One reaches theindi-
vidual items by paging 1 |. Erasure requires confiré
mation with the key J/Y. The display then confirms
the erasure. If erasure is not required, press key N or
simply page on.

M{s2010B rRESET

f8202l RESET
flopErRAT .aNNUNC. >

=
H

dls 2030 rRES
flFaver an~unc. =2

Beginning of block "Reset”

Request whether the | ED \memories should be reset

Request whethenthe operational annunciation buffer
store should be erased

Request whether the fault annunciation buffer and
faulbrecording stores should be erased

During erasure of the stores (which may take some time) the display shows TASKIN PROGRESS. After erasure

the relay acknowledges erasure, e.g.

82020 RESET
SUCCESSFUL
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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/ZVElI is used, thenthe
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 viathe
operating (PC) interface.

In order to accomplish switch—over via binary in-
puts, the respective inputs must have been as-
signed during marshalling (refer to Section 5.5.2).
The following input functions are suitable:

FNo 15 >sys-Test for tagging the messages
and measured values with the origin2Jest
operation”,

FNo 16 >sSys-MM-block for blocking all mes-
sages and measured values.

In order to carry out switch—over by theteperator,
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 configuration of the serial
system interface (Section%.3.4, address 7221 and/
or 7222 VDEW EXTENDED). Theblock is called up by
paging with the keys fffor/}“er, directly by keying in
the code DA 8 300 E/[Use key 1 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 confitmed with the enter key E.

As with evgryjsettings of the device for which code-
wordginput is'necessary, codeword operation must
be terminated#This is done by using the key combi-
nation E, ENi.e. depressing the function key F fol-
lowed"byithe entry key E. The display shows the
guestien "SAVE NEW SETTINGS?”. Confirm with
theWYes”—key J/Y that the new settings shall be-
eome 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.

ﬁ 83000 syYys-vDEMW
{',-ANNUNC.-MEAS.VAL

Mleso1Bsys| TEST
florrF

AM{e3020sys BrLocCk

Beginning of block "Annunciations and measured val-
ues for the system interface with VDEW/ZVEI compat-
ible protocol”

Only for VDEW/ZVEI compatible protocol:

in ON position, the VDEW/ZVEI-compatible annunci-
ations are assigned with the origin "test operation”

Only for VDEW/ZVEI compatible protocol:

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 ter-
minating with enter key E, or by paging through the
display with { or ||. You can switch—over to look up a
different parameter set, e.g.

— Press key combination F 2, i.e. first the function
key F and then the number key 2. All displayed
parameters now refer to parameter set B.

The parameter set is indicated in the display by, a
leading character (A to D) before the addressfnums-
ber indicating the parameter set identification.

The corresponding procedure is used for the other
parameter sets:

® Key combination F 1:
access to parameter setei

® Key combination F 2:
access to parameter set B

® Key combination F 3:
accessgo parameter set C

e Key combination F 4:
accessyto parameter set D

The relay operates alwaysywith the active parameter
set even during read=out of the parameters of any
desired parameterset.“The change—over proce-
dure described®here]is, therefore, only valid for
read--out of,\parameters in the display.

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

For echange over to a different parameter set, i.e. if
a different set shall be activated, the address block
851so 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 PARAMETER
4} CHANGE - O VgERR

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

Itis possible to screll through the individual address-
es using the 1 key orio scroll backwards with |.

Address 8501 shows the actually active parameter
set with which the relay operates.

In order to'switch—over to a different parameter set
scroll %en ‘with 1 to address 8503. Using the
"No” —key N'you can change to any desired parame-
ter setpalternatively, you can decide that the parame-
tensets are to be switched over from binary inputs or
via the system interface. If the desired set or possibil-
ity.appears in the display, press the enter key E.

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

M{ssosl acrIvaring
fiser a

SET B
SET Cc
SET D

SET BY BIN.INPUT

SET BY L s A C ONT R

Address 8501 shows the actually active parameter set

Use the "No”—key N to page through the alternatiye
possibilities. The desired possibility is selected,by
pressing the enter key E.

If you select SET BY BIN.INRUT, then the parameter
set can be changed—oOver viabinary inputs (see Sec-
tion 6.5.4.3)

If you select SET BY.LSA'€ONTR, then the parameter
set can be changed=over via the system interface

6.5.4.3 Change--over of the active parame-
ter--set via binary inputs

If change —over of parameter sets is intendedftolpe
carried out via binary inputs, the followingdis toe
heeded:

— Locally (i.e. from the operator panel orffom PGvia
the operating interface), ACTIVATION/must be
switched to SET BY BIN.INPUTg{refersSection
6.5.4.2).

— 2 logical binary inputs are availablexfor control of
the 4 parameter sets. These binary inputs are des-
ignated ”">ParamSeleew 1"%and ">ParamSe-
lec.2” (FNo 7 and 8).

— The logical binary inputs must be allocated to 2
physical input'modules/(refer Section 5.5.2) in or-
der to allow controlyAn input is treated as not en-
ergized whenlfit is not assigned to any physical in-
put.

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

The active parameter sets are assigned to the logical
binary'inputs as shown in Table 6.3.

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

Binary input causes
ParamSelec.1 | ParamSelec.2 active set
no no Set A
yes no Set B
no yes SetC
yes yes SetD
no = input not energized
yes = input energized

Table 6.3 Parameter selection via binary input

Selector switch for
T param. set

-—

st

|

| Binary input:

} >ParamSelec.1
|

|

O Ofm >

Binary input:
>ParamSelec.2

Figure 6.8  Connection scheme for parameter
change—over via binary inputs
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6.6 Testing and commissioning

6.6.1 General

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

/_I\ Warning

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

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

Particular attention must be drawn to the
following:

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

p Hazardous voltages can be present
on all circuits and components cong
nected to the supply voltage or to'the
measuring and test quantities!

p Hazardous voltages can be/present
in the device even after disconnec-
tion of the supply voltage (stoefage
capacitors!).

p The limit values given intthe Techni-
cal data (Section 3.1) must not be ex-
ceeded at all, not evenduring testing
and commissioning.

When testing the gnit with a secondary injection test
set, it must be ensuréd that no other measured val-
ues are connected andithat the tripping leads to the
circuit breaker trip—coils have been interrupted.

/,\ DANGER!

Secondary connections of the current
transformers must be short--circuited
before the current leads totherelay are
interrupted!

If a test switch is installed which automati-
cally short—circuits the/current transform-
er secondary leadsyit is sufficient to set this
switch to the "Test” ‘pesition. The short—
circuit switch must be checked before-
hand (refer {0 Section 5.2.6).

It is recommended;that the actual settings for the
relay be used for'the testing procedure. If these val-
ues are not (yethavailable, test the relay with the fac-
tory settings. In the following description of the test
sequenceythe"preset settings are assumed unless
otherwise noted; for different setting values formulae
are 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 conditions
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 255 resp. VDE
0435/part 303 and with the use of precision measur-
ing 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 frequén-
cy range and the small frequency influence. Howevs
er, it requires that measurement values be present
before a dynamic test can take place, so thatthe fre-
quency follow—up can operate. If a measurément
value is switched from 0 to the unit withoutiadifferent
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 measurementyalue. In addition,
no output signal is possible,if "@'measurement value
is connected. A trip signal, onee issued, of course, is
maintained for at least the dugation of the parameter-
ized reset time (refer,alsa'to /Section 3.12).

NOTE:

When the unit is/delivered from the factory, all protec-
tive functionsthave been switched off. This has the
advantagegthat "each function can be separately
tested without being influenced by other functions.
The required\functions must be activated for testing
and commissioning.
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6.6.2 Testing the underexcitation protection

The function of the underexcitation protection can
only be tested if this function is configured as EXIST
in address 7801 (as delivered, refer to Section 5.4.2)
and has been parameterized as operative (contrary
to the condition as delivered from factory)(address
1401 UNDEREXCI = ON or = BLOCK TRIP REL).

The internal measurement formation of the conduc-
tance values utilizes the positive sequence system of
currents and voltages. Measurements with the un-
derexcitation protection should therefore be per-
formed with three—phase symmetrical values. If
asymmetrical values are connected, deviations
must be expected. With single—phase measure-
ments, the pick—up values theoretically do not
change, since the positive sequence component in
the current as well as in the voltage amounts to 1/3.
However, the undervoltage blocking feature could
be caused to pick—up due to the reduced voltages
and block the underexcitation protection.

Simple function testing is possible by connecting
rated symmetrical voltages as well as symmetrical
currents which lead the voltages by 90°. The protec-
tion then picks up when the currents are increased
to avalue which corresponds to A2 x Iy; forA2 = 0.35,
i.e. 0.35xIy. It is assumed that the following applies
for the settings: A3 > A > A2.
¢ Annunciation "Exc< Fault” (factory settinglis
signal relay 12 and LED 7).

The delay times are checked with twice the piek =up
value; for the steady—state characteristic therefore
with approximately 0.7 Iy, and for the dynamige.char-
acteristic with approximately 2.2 Iy. lt.musthe noted
that the set times are pure delaytimes; operating
times of the measurement funciions_are not in-
cluded.

Connect approximately 10 V d.c. to the excitation

voltage input. Inject test current of 2.2 Iy.

¢ Annunciation "Exc< Fault” (signal relay 12.and
LED 7),

e After T-Ch. 3 (1.5 s; address 1406), annunci-
ation”Exc<< Trip”(signal relay 8 and LED,8).

e Trip relays (2, 3, 4, and 5)

Disconnect test current.

Connect test current of 0.7 Iy

¢ Annunciation "Exc< Faulg’ (signal relay 12 and
LED 7).

e After T-Ch. 1/2 (10 s; address 1404), annunci-
ation "Exc< Trip” (sighalrelay 7 and LED 7).

Disconnect test current.

Energize binaryfinput ">Uexc fail.” (input 5).

Connect test,current.

¢ Annunciationy’Uexc failure” (not marshalled
by faetory).

¢ AnnungiatiGn’Exc< Fault” (signal relay 12 and
LED®).

o After T=SHRT Ue< (1.5s; address 1405), annun-
ciation "Exc<U<Trip” (not marshalled by facto-
ryn

¢ [riprelays (2, 3, 4 and 5).

Disconnect test current. De—energize binary input.

Decrease d.c. voltage to 1 V. Connect test current

(0.7 In).

¢ Annunciation "Exc< Fault” (signal relay 12 and
LED 7).
After T-SHRT Ue< (1.5 s; address 1405), annun-
ciation "Exc<U<Trip” (not marshalled by facto-
ry).

e Trip relays (2, 3, 4 and 5).

Disconnect test current.

Further checks are performed with primary values
during commissioning (Section 6.7.6.4).
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6.6.3 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 7802 for undervoltage
protection (as delivered, referto Section 5.4.2)and in
address 7803 for overvoltage protection. Additional-
ly, they must have been parameterized as operative
(addresses 1601 UNDERVOLT = ON or = BLOCK
TRIP REL for undervoltage protection and/or 1701
OVERVOLT = ON or = BLOCK TRIP REL for overvolt-
age protection) — contrary to the condition as deliv-
ered from factory.

The positive sequence component of the voltages is
used for the internal formation of the measured val-
ue. Measurements on the voltage protection func-
tions should therefore be performed with three—
phase symmetrical measurement values. If asym-
metrical values are used, deviations must be ex-
pected.

The set voltages are always referred to phase—to—
phase voltages! Therefore, when checking the
pick—up values, the phase —to—phase voltage must
be measured. Single—phase measurement is not
possible for overvoltage measurement with usual
pick—up values, since the voltage to be conneeied
would have to be increased by the factor /8 sinece
the positive sequence component amounts toy/4/3
only (referred to phase—to—phase values); sueh
values lie outside the operating range @fythetunit!
Should it be unavoidable to test with single—phase
voltage, the pick—up values must be decreased
(e.g.to 30 V).

A Caution!

Test voltages larger than 140 V may over-
load and damage theirelay if applied con-
tinuously (referto*Section 3.1.1 for over-
load capability).

The time delays¢for overvoltages are checked with
approximatelyd.2 xpick —up value; for undervoltage
by switching thewe@ltage to 0 V. It must be noted that
the settimes are pure delay times; operating times of

the measurement functions are not included.

Note: During voltage testing a current, of 0.5 Iy
should be applied (refer also NOTE in Seclion6.6.1).

Connectvoltage of 1.2 x pick—up value Y> (address

1702)

¢ Annunciation "U> fault’((nef'marshalled when
delivered from factory)

o After T-U> (1.5 s; addressyl 704), annunciation
"U> trip”(LED 2 and sighal relay 3).

o Trip relays (2, 3, 4aandib)¢

Disconnect voltage:

¢ Annunciatioff "U<y, fault” (not marshalled when
delivered from, factory).

o After TAURY(1.5 s; address 1603), annunciation
"U&, trip” (not marshalled when delivered from
factory).

o lrip relay¥(1).

Set voltage to approximately rated voltage. Activate

binary input >>u< block” (not marshalled when

delivered from factory). Disconnect voltage.

s "Annunciation "U< block” (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).

¢ Annunciation ”"U>> fault” (not marshalled
when delivered from factory)

e After T-U>> (0 s; address 1705), annunciation
"U>> Trip” (not marshalled when delivered from
factory).

e Trip relays (2, 3, 4 and 5).

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 6.7.3).
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6.6.4 Testing the stator earth fault protection Uy>

The functions of the stator earth fault protection can
only be tested if this protection is configured as EX-
IST in address 7804 (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 relay calculates the displacement voltage by
forming the sum of the vectors of the phase—to—
earth voltages according to the following formula

Uo = I(Upy + U + Us)l /3

Thus the protection function can be tested using a
three—phase voltage source with individually con-
trolled phase voltages. One of the three voltages is
decreased, starting with rated voltage, until the volt-
age triangle is so deformed that the protection picks
up. This happens according to above formula when
decreasing the voltage by /3 times the parameter-
ized pick—up threshold U0O> (address 1902). Even-
tually the threshold has to be set to a lower value for
this test.

Testing is possible with a single —phase test voltage.
In this case, the initial test voltage must be highgr
than /3 times the parameterized pick—up thresh®
old U0O> (address 1902). Eventually the threshold
has to be set to a lower value for this test. Pick=wup
occurs when the test voltage is decreased below.
/3 times the parameterized pick—up values

e annunciation “U0> Fault” (not marshalled
when delivered from factory).

e after T-UO> (0.3 s; address 1903) annunciation
"U0> Trip” (not marshalled when delivered from
factory).

¢ command relay (not marshalled when delivered
from factory).

Disconnect voltage.

Activate binary input ">U0>gbloek” (not mar-
shalled when delivered from factory) Connect volt-
age. One of the three voltages is decreased to zero,
starting with rated voltage.

e annunciation "U0» blocked” (not marshalled
when delivered from, factory).

¢ No further alagmsregarding stator earth fault pro-
tection.

Disconnect voltage. De—energize binary input.

Attention! [fsetting values have been changed for
these testSpimake sure that the original settings are
restored (addresses 1901 to 1904)!

It must be noted that the set times are pure delay
times; operating times of the measurement func-
tions are not included.

Note: During displacement voltage testing a current
of 0.5 |y should be applied (refer also NOTE in Sec-
tion 6.6.1).

Further checks are performed with primary values
during commissioning (Section 6.7.4).
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6.6.5 Testing the frequency protection functions

The functions of the frequency protection can only
be tested if this protection is configured as EXIST in
address 7805 (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 2101 f> /f< = ON or = BLOCK TRIP REL).

The simplest function check is a read —out of the fre-
quency as measured by the unit. This value is found
in the operational measured values (a) under ad-
dress 5717.

If avoltage source with adjustable frequency is avail-
able, then the limits of the overfrequency f> and of
the underfrequency stages can be checked without
difficulties.

When measuring times, it must be considered that
the delay time of the frequency protection is deter-
mined by the number of repeated measurements.
Each measurement takes 3 a.c. periods. Thus, the
delay is 3/f times the set number of repeated mea-
surements. Note that the tripping time as indicated
in the fault annunciations starts with the fault detec-
tion signal which occurs after half the number of ref
peated measurements. Thus, the indicated tripping
time corresponds to the other half of the number of
repeated measurements.

Connect rated voltage, increase frequencyawuntil
overfrequency protection (f4) picks up.

¢ Annunciation ”"f4> Fault” (not" marshalled
when delivered from factory)afterhalf the time for
the set measurement repetitions, (address 2109
MEA.REPf4 = 10 at delivery):

e Annunciation "£4> Trip”“after the full time for
the set measurement repetitions (not marshalled
when delivered from faetory).

e Trip relay (not marshalled when delivered).

Reduce freguency Until annunciation disappears;
note that the numbenof repeated measurements is
valid for reset'delay, too.

Set to rated voltage, reduce frequency until the first
underfrequeAcy protection stage (f1<) (address
2102)ypicks up.

e Apntnciation "fl< Fault” (not marshalled
when delivered from factory) after half the time for

the set measurement repetitions (address 2103
MEA.REPf1 = 10 at delivery).

* Annunciation "f1< Trip” after the fulltime for
the set measurement repetitions (LED 3 and sig-
nal relays 4).

e Trip relay 1.

Further reduce frequency until the’second underfre-
quency stage fo< picksfup:

¢ Annunciation "f2< Fault” (not marshalled
when delivered from factory) after half the time for
the set measurement repetitions (address 2105
MEA.REPf2(= 1Q,at delivery).

¢ Annunciation "#2< Trip” after the full time for
the,setimegasurement repetitions (not marshalled
whendelivefed from factory).

«Trip,relays (not marshalled when delivered from
faetory).

Further reduce frequency until the third underfre-
quency stage fz< picks up.

e Annunciation ”"f3< Fault” (not marshalled
when delivered from factory) after half the time for
the set measurement repetitions (address 2107
MEA.REPf3 = 10 at delivery).

¢ Annunciation "£3< Trip” after the full time for
the set measurement repetitions (not marshalled
when delivered from factory).

e Trip relays (not marshalled when delivered from
factory).

Activate binary input 4 (">f1 block”, ’>f2
block”, and ">£3 block”).

e The blocking annunciations appear (not mar-
shalled when delivered from factory).

e Annunciations ’fl< Fault”, 7"f2< Fault’”,
"£3< Fault” and “fl< Trip”, "f2< Trip”
and "£3< Trip” disappear.

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 6.7.3).
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6.6.6 Testing the power protection functions

The forward power supervision and the reverse pow-
er protection can be tested simultaneously.

The forward power supervision can be tested if it is
configured as EXIST in address 7806 (refer to Sec-
tion 5.4.2) and parameterized as operative, contrary
to the condition as delivered from factory (address
2201 FORW. POWER = ON or = BLOCK TRIP REL).

The reverse power protection can be tested if it is
configured as EXIST in address 7807 (refer to Sec-
tion 5.4.2) and parameterized as operative, contrary
to the condition as delivered from factory (address
2301 REV. POWER = ON or = BLOCK TRIP REL).

The internal processing of the power values uses the
positive sequence components of the currents and
voltages. Testing of the power functions should
therefore be with three—phase symmetrical values.
If asymmetrical measurement values are used then
deviations are to be expected. If single phase mea-
surements are performed, then the power values will
be lower by the factor 1/9, since the positive se-
quence component amounts to 1/3 in the current as
well as in the voltage.

Polarity of power is defined for generator operation,
i.e.

+P Forward power Machine delivers
active power
Machine takesftip
active power
Machine delivers
indugtivepower
—Q  underexcited operation Machinetakes up

induetive power

-P Reverse power

+Q  overexcited operation

The delay times for power increase aregtested with
twice the pick—up value, for power decrease by
switching the current to 0. Note. Reveérse power pro-
tection is a power increase protection since it mea-
sures the rise of a negative active power. It must be
noted that the set times are pure delay times; operat-
ing times of thedmeasuring functions are not in-
cluded.

In case accuracy tests should be performed on the
reverse power proteetion, itis advisable to adjust the
angle error cerrection before because of the high ac-
curacy demand (refer also to Section 6.3.3). This re-
quiresfazhigh—accuracy test set (e.g. type CMC of
Messrs, Omicron). The angle error of the internal in-
putiransducers are then measured and corrected
astfellows. The external error are corrected in a later
step according to Section 6.7.6.2).

4 Angle correction:

Set the angle correction parameters of the relay (W0
in address 1206 and W1 in address 1207) to Q.

Connect three—phase test current and test voltage
tothe relay. Adjust test voltages to rated voltage; ad-
just phase angle to 0.

Adjust test current 14 to rated current{read out and
note as ¢4 the phase angle undenghé operational
measured values under address; 5804

Adjust test current I to 0.2 timesirated current; read
out and note as @2 the phase angle under the opera-
tional measured valuesyunderfaddress 5804.

Calculate the correction factors according the fol-
lowing formulae and'set them with reversed sign in
addresses §206'and 1207:

W1 = (p1 — @)l — Ip)
WO = 03 = Wl

(address 1207)
(address 1206)

Repeataboveitest; now the displayed angles should
be negligible.

# Forward power:

Test current and test voltage in phase; voltage
at Uy. Disregard initial LED indications.

Connect test current 2 x Iy (for condition as deliv-

ered from factory).

¢ Annunciation "Pf> flt. det.” (not allo-
cated by factory).

e After T—Pf> (10 s; address 2205), annunci-
ation "P£> Trip” (not allocated at delivery).

e Trip relays (not allocated when delivered).

Disconnect test current.

¢ Annunciation "Pf< flt. det.” (not allo-
cated at delivery).

o After T-Pf< (10 s; address 2204), annunci-
ation "Pf< Trip” (not allocated at delivery).

e Trip relays (not allocated at delivery).

Activate binary input ">Pf block” (input 2). Con-

nect test current.

¢ Annunciation "P£ blocked” (not allocated at
delivery).

¢ No further alarms regarding forward power su-
pervision.

Disconnect test current.

¢ Annunciation "P£ blocked”(not allocated at
delivery) remains.

¢ No further alarms regarding forward power su-
pervision.

De—activate binary input.
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© Reverse power:

Note: These tests cause the forward power supervi-
sion to pick up when it is effective.

Test current and test voltage in phase opposition.

Voltage set to 0.2 Uy,

Connect test current of 0.1 Iy

¢ Annunciation "Pr fault det.” (not allo-
cated at delivery).

e After "T—-SV—-OPEN”(10 s: address 2303), an-
nunciation "Pr Trip” (LED 4 and signal relay
5).

e Trip relays (2, 3, and 4)

Disconnect test current.

Activate binary input ">sv tripped” (input 6).
Connect test current.

¢ Annunciation "Pr fault det.” (not alle=
cated at delivery).

e After T-SV-CLOS. (3 s; address 2304), an-
nunciation "Pr+sv Trip” (LED 5 and signal
relay 6).

e Trip relays (2, 3, and 4).

Disconnect test current. De—activateybinary in-

put.

Activate binary input ">Pr block” (input 3). Con-
nect test current.
¢ Annunciation "Pr blocked™{(not allocated at
delivery).
¢ No further alarms regarding reverse power pro-
tection.
Switch off test quantities.(De—activate binary input.

Further checks areyperformed with primary values
during commiss§ioning (Section 6.7.6.3).

6.6.7 Testing the unbalanced load protection

The unbalanced load protection can only be tested if
this function is configured as EXIST in address 7808
(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) represents the
pick—up value of the unbalanced loadr alarm stage
and at the same time the base current for the thermal
replica.

- 12> (address2402) with
T-12> (address,2403):
definite time alarm stage

-2>> (address 2406) with
T-12>> (address 2407):
definite timé'trip“stage

- 12> (address 2402) with
TIME CONSJ, (ADDRESS 2404):
thermal trip stage

— THERM.WARN (address 2405)

asta percentage of the thermal trip stage:
thermal alarm stage

The®unbalanced load protection is tested with a
single phase current. In this case the unbalanced
load amounts to one third of the test current which is
referred to the rated unit current. Tripping must not

occur fha current smaller than three times the setting
valued(address 2402) is connected. After an appro-
priate time (‘approximately 5 x 1) a thermal steady—
state value is obtained. The following can be read
out under the Operational Measured Values C (ad-
dress block 59):

— The negative sequence current in % of rated unit
current as unbalanced load; it should correspond
to approximately one third of the test current;

— the thermal steady-state value of the thermal
replica, 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 3 x [12>):

e Time T—12> (address 2403) elapses,

¢ Annunciation "I12> Warn” (not allocated at deliv-

ery).

Note: Rated voltage should be connected to one of
the voltage measurement inputs during the dynamic
tests (refer also to note in Section 6.6.1).

Switch current to approx. 3.6 x setting value 12> >

(address 2406).

¢ Annunciation "I12>> Fault” (not allocated at de-
livery).

e After T-12>> (3 s; address 2407) annunciation
"I12>> Trip” (signal relay 11).

e Trip relay (1).
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Note: Depending on the setting of the time delay T—
I>> (address 2407), the thermal stages ”"I2
th.Warn” and/or 12 ® Trip” may pick—up earli-
er and remain so after the disconnection of the test
current.

The thermal stages are tested with a single phase
current of 4.8 times setting value 2> (address 2402)
(corresponding to an unbalanced load of 1.6 times
setting value).

Note: Depending on the setting of the time constant
(address 2404), the definite time stages "12>" and/
or ”I12>>" may pick—up earlier.

Switch on test current.

e After reaching the thermal warning stage (ad-
dress 2405) annunciation "I2 th. Warn” (not
allocated at delivery).

¢ On reaching the thermal trip stage after a time
which corresponds to half the time constant: an-
nunciation 12 ® Trip” (not allocated at deliv-

ery).
e Trip relay (1).

Disconnect test current.

Note: Before measuring the thermal trip time it must
be ensured that the thermal memory is reset to Q.
This is performed via the binary input “>RM
th. repl” (reset memory of thermal replica){ This
function is not allocated when delivered from factery:
An alternative approach is to observe a current—free
pause of at least 5 x 1.

1\ Caution!

Test currents larger than,4 times |y may
overload and damage the|relay if applied
continuously (refetotSection 3.1.1 for
overload capabhility).\@bserve a cooling
down period!

If testing with prelead isyperformed, it must be en-
sured that a thermaliequilibrium has been estab-
lished prioritoythe siart of the time measurement.
This is the case‘oply when the pre—load has been
contindQusiy.connected for a period of at least 5 x t.

6.6.8 Testing the overcurrent time protéction

The functions of the overcurrent time protection can
only be tested if these functions are configured,as
EXIST in address 7810 (for the I1> stage, as/delivs
ered, refer to Section 5.4.2) and/or in address 7811
(for the 1>> stage, as delivered, refer t0 Section
5.4.2) and have been parameterized as operative:
for the |> stage (address 2501 O/C I& =%ON or =
BLOCK TRIP REL, for the | >> stage (address 2601
O/C1>> = ON or = BLOCK TRIP'REL).

Testing can be performed single—-phase, two—
phase or three —phase without/difficulties.

Setting parameter |3 (address2502) is decisive for
the | > stage. For setting’values up to 4 x Iy, the cur-
rent can be increased gradually in any phase until
the I> stage picks up:

A Caution!

Test currents larger than 4 times Iy may
overload and damage the relay if applied
eontinuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

Fortests currents above 4 x |y 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 reset value
should lie at 95 % of the pick—up value.

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 mea-
surement functions are not included.

Note: During dynamic current tests, at least one
phase of the unit should be connected to rated volt-
age (refer also to NOTE in Section 6.6.1).

Switch on test current of 2 times pick—up value 1>

(address 2502).

¢ Annunciation "I> Fault L1” for L1 (LED 10).

¢ Annunciation "I> Fault L2”for L2 (LED 11).

¢ Annunciation "I> Fault L3” for L3 (LED 12).

 After expiry of T—1> (3 s, address 2503) annunci-
ation 1> Trip” (LED 1 and signal relays 1).

e Trip relays (2, 3, 4 and 5).

Switch off test current.
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Setting parameter |>> (address 2602) is decisive
for the high set overcurrent stage 1> >.

Tests are performed dynamically as suggested
above for higher currents.

Note: During dynamic current tests, at least one
phase of the unit should be connected to rated volt-
age (refer also to NOTE in Section 6.6.1).

Switch on test current of 2 times (at least 1.2 times)

pick—up value I>> (address 2602):

e Annunciation "I> Fault Lx” (depending on
phase, see above).

e After T—1>> (0.1 s; address 2603), annunciation
"I>> Trip” (signal relay 2).

= Trip relays (not marshalled when delivered).

Switch off test current.

If the undervoltage seal—in circuit is used (address
2505 U< SEAL-IN = ON) this can be tested dynam-
ically.

Apply three—phase test voltage above setting value
U< (address 2506). Switch on a test current e.g. in
phase L1 (above I>, address 2502).

Switch off test voltages before the time T—I> has ex-
pired.

Switch off test current;

¢ Annunciation "I> + U<” (not marshalled when
delivered).

Pick—up signal will be maintained and trip will occur
after T—I> (address 2503) as above.

After the holding time T—SEAL-IN (address2507),
pick—up and trip signals disappear.

Energize binary input >>Useal-in blk” (not allo-

cated when delivered). Repeat the, latest test.

¢ Annunciation >>Useal=in®¥blk” (not allocated
when delivered).

e Annunciation "I> FaulthL1” for when phase L1
is tested LED 10).

After the current iSiswitched off, pick—up will reset
immediately, without “seal—in. No further annunci-
ations concerning the overcurrent time protection.

De—energize Binary input. Switch off measured
quantities.

Attention! Should setting parameters have been
changed during these test, re—adjust them to their
correct values (addresses 2502 to 2507 and 2602 to
2604)!

Further checks are performed with primary values
during commissioning (Section 6.7.2).

6.6.9 Testing the highly sensitive earth current protection

The function of the highly sensitive earth current pro-
tection can only be testediifithis¥function is confi-
gured as EXIST in addresss78114(@as delivered, refer
to Section 5.4.2) and has been‘parameterized as op-
erative (address 2701,0/Cles> = ON or = BLOCK
TRIP REL).

Note: Duringdynamig, current tests, at least one
phase of the unit'should be connected to rated volt-
age (refer als@to NOTE in Section 6.6.1).

Setting parameter le> (address 2702) is decisive for
the le> stage.

Switeh'en test current of 2 times pick—up value le>.

e, Annunciation "IE> Fault” (LED 13).

» After expiry of T-IE> (3 s, address 2703) annun-
ciation "IE> Trip” (not marshalled when deliv-
ered).

¢ Trip relays (not marshalled when delivered).

Energize binary input ”>IE> block” (not allocated

when delivered). Switch on test current.

e Annunciation ">IE> block” (not allocated
when delivered).

* No further alarms regarding the highly sensitive
earth current protection.

Ifthe highly sensitive earth current protection is used
for rotor earth fault protection, then the measured
circuit failure alarm should be checked.

Reduce the measured current below 2 mA.

¢ After 2 s annunciation "Failure R/E/F” (not al-
located when delivered).

Switch off test current and test voltage.

Further checks are performed with primary values
during commissioning (Sections 6.7.4.3 and 6.7.5).
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6.6.10 Testing the stator overload protection

The integrated overload protection can only be
tested if this function is configured as EXIST in ad-
dress 7812 (as delivered, refer to Section 5.4.2) and
has been parameterized as operative — contrary to
the position as delivered from factory (address 2801
OVERLOAD = ON or OVERLOAD = BLOCK TRIP
REL).

The basis current for the detection of overload is the
rated current of the unit. An overload calculation is
performed in the unit individually per phase.

When applying rated current tripping must not occur
(with factory setting). After an appropriate time (ap-
proximately 5 x 1) a steady —state temperature value
according to the following relationship is estab-
lished:

e _ 1
®trip k2

The following must be noted concerning the alarm
and trip times:

Without cooling medium temperature measurement
(TEMP. INP. = NON—-EXIST under address 2806;
condition as delivered from factory) all calculated
values of the thermal replica correspond to the tem-
perature rise referred to the trip temperature rise:
Calculation of the actual temperature is therefore not
necessary. Only the temperature rise as a percent-
age of the trip temperature rise (which is définedby
k2 x IN?) is of interest. Therefore, 100¥% meansitrip
temperature rise; the warning temperatureyiseis set
as a percentage of the trip temperaturerise (address
2804).

If the cooling medium temperature jis considered
TEMP. INP. = PT 100 or 420, mA*under address
2806), then the same conditions as described above
apply for a cooling medium temperature of 40 °C.
Deviating cooling gnediumtemperatures generate
an appropriate ¢éorrectiong#However, the warning
temperature percentagealways refers — just as do
the overload measured values displayed under ad-
dress block 59 — to the difference between the trip
temperature and 4@ °C (i.e. 40 °C corresponds to
0%,; trip temperature corresponds to 100 %).

The conversign factor between the input d.c. voltage
at therelayyand the temperature depends on the
available measurement transducer and is deter-
mined*by the settings under addresses 2807 and
2807, (refer to Section 6.3.14). With the preset val-
ues, 100 °C correspond to 10 V input voltage at the

relay terminals. That means that, with the Pt 100
thermometer, 0V correspond to 0 °C, 4V cofre-
spond to 40 °C. If a measurement transducer with
4 mA to 20 mA with measuring shunt 500 Q is used;
then 2V correspond to 0 °C, 5.2 V correspond to
40 °C.

Note: A sudden change in the inputCoeling medium
temperature is considered in thedthermal replica of
the unit with a delay correspondingto the thermal
time constant; this is also physigallyacorrect.

For a simple check of the time‘eonstant, it is presup-
posed that the "cold” condition applies at the com-
mencement of the méasurement; i.e. the memory of
the thermal replica is'empty and the cooling medium
temperature is 40 @, 0r'TEMPINP = NON—EXIST.
The memory,of theghermal replica can be cleared via
the binary inpui, fuA€tion "RM th.repl.I” (reset
memonyof thekmalreplica); this function is, however,
not marshalledin the unit as delivered from the facto-
ry. It isieasiento reset the memory by de—activating
and re —activating the overload protection (address
2801)Ihe unit is then connected to 1.6 x pick—up
valueypi.e:' 1.6 x k x I. This results in the trip tempera-
ture being reached after a time which corresponds
to half the time constant.
e After reaching the alarm temperature rise (ad-
dress 2804), annunciation "0/L Warn @7 (sig-
nal relay 10).

¢ After reaching the trip temperature rise, annunci-
ation ’0/L Trip” (LED 9, signal relay 9).
o Trip relay (2).

If the trip characteristic (Figure 3.2) is to be checked,
then before each measurement the temperature rise
must be reduced to zero. The memory of the thermal
replica can be cleared via the binary input function
"RM th.repl.I” (reset memory of thermal repli-
ca); this function is, however, not marshalled in the
unit as delivered from the factory. It is easier to de—
activate and re—activate the overload function (ad-
dress 2801). Otherwise, a current—free period of at
least 5 x T must be observed.

A Caution!

Test currents larger than 4 times |y may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!
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If testing with preload is performed, it must be en-
sured that a condition of thermal equilibrium has
been established before time measurement com-
mences. This is the case, when the preload has
been applied constantly for a period of 5 x 1.

If the measurement transducer 4 mA to 20 mA is
used, then the measuring circuit can be checked by

the relay. To simulate this, switch off the d.c. voltage

input for cooling medium temperature.

¢ Annunciation "Fail.Temp.inp” (not allocated
when delivered).

The relay will switch over to a cooling medium tem-
perature of 40 °C.

6.6.11 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 7UM511 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 78383, 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, two of the external trip, func-
tions are parameterized to INPUT 7 (address 6107)
and INPUT 8 (address 6108). The set times,areypure
delay times.

Activate binaryfinput of the tested external trip func-

tion.

e Annunciation "SExt trip *”; this is a straight
acknowledgement message by the binary input
as operational indication (not allocated when de-
livered from factory).

« JAnnungciation "Ext * Gen.F1t”; this is the ac-
tuahfault event annunciation (not allocated when
delivered from factory).

e, After T-DELAY (address 3002 or 3102 or 3202 or
8302; 1 s when delivered from factory) annunci-
ation "Ext * Gen.Trp” (not allocated when de-
livered from factory).

e Trip relays (not allocated when delivered from fac-
tory).

De-activate binary input.

C53000-G1176—-C109
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6.6.12 Testing the trip circuit supervision

The trip circuit supervision can be checked when it
has been configured as TRP SUPERV = EXIST (ad-
dresses 7839 set as delivered, referto Section 5.4.2)
and parameterized as operative (address 3901),
contrary to the condition as delivered from factory).

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 cir-
cuit supervision circuits shall be used.

The supervised trip circuit is detected as faulty if
none of the inputs is energized at the same time (re-
fer to Section 4.15). Alarm is given after a time delay
which is specified by the set number of repeated
measurements.

The trip circuit supervision can only be tested if this
function is parameterized as operative (address
3901 TRP SUPERV = ON, Section 6.3.17), contrary
to the position as delivered from factory.

Energize the two binary inputs which belong to the

tested channel, individually one after the other by
applying a d.c. voltage of >16 Vdc. But if a higher
pick—up threshold has been set for the binary inputs
(refer to Section 5.2.2.1), apply a voltage“of
>80 Vdc. As long as only one of the inputs is ener-
gized, no trip circuit alarm is given.

Energize both binary inputs which beleng to the

tested channel.

¢ No alarm annunciation concesningytrip circuit su-
pervision.

De-—energize both binary inputs,which belong to the

tested channel.

¢ Annunciation "Failure, Trip*” (not allocated
when delivered) aftera short delay which is speci-
fied by the number of repeated measurements.
address 8903). Singe the supervision operates 3
times to 4times a'second, one can expect a delay
of approx. 0.75% to 1 s per repeated measure-
ment.

Test.the seeond 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. In case a voltage, corresponding to the
cooling medium temperature, is connected to the
unit via a transducer from a temperature sensor
(Pt100), it is assumed that the output voltage of the
measurement transducer and the parameterized in-
put quantities are properly matched according to
Section 6.3.14. Primary tests are performed with the
machine.

/_v\ Warning

Primary tests shall be performed only by
qualified personnel which is trained in
commissioning of protection systems and
familiar with the operation of the protected
object as well as the rules and regulations
(switching, earthing, etc.)

Primary testing is usually performed in the following
order:

— short—circuit tests,

— earth fault tests,

— voltage tests,

— tests with the machine connected to the network.

The following hints are arrangedin this order. All pro-
tection functions should be initially, switched OFF
(condition as delivered from fa€tory) so that they do
not influence one another. During primary testing the
functions are progressively'switchéd to being opera-
tive.

If a particular protection fdnction is not required at
all, it should be “de—ecenfigured” (refer to Section
5.4.2). It is then treated as NON—EXISTing.

Switching on“ef, adparticular function can be per-
formed in two different ways. The setting addresses
concerned are shown in the respective sections.

— BLOCK TRIP REL: The protection function is op-
erative and outputs annunciations and measured
values. However, the trip command is blocked
and it is not transmitted to the trip matrix.

— Protection function ON: The protection funetion/is
operative and outputs annunciationg andgmea-
sured values. 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 ocetr.

6.7.2 Checking‘the*Current circuits

Switch unbalanced,yload protection (address 2401),
overcurrent time protection (addresses 2501 and
2601) andgoverioad protection (address 2801) to
BLOCK TRIR REL.

With theyprimary plant voltage —free and earthed, in-
stall a'three —pole short—circuit bridge which is ca-
pabletef carrying rated current (e.g. earthing isola-
tofiojthe machine line—side terminals.

//\ 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
must 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.

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 5905. 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.
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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.

The relative temperature rises as indicated under
address block 59 must be the same for all three
phases. If the analog input for the cooling medium
temperature is connected, then a positive cooling
medium temperature must be indicated. If this is not
the case, check connections and matching of the
measurement transducer for the cooling medium
temperature.

The short—circuit tests are completed after the gen-
erator has been shut—down and de —excited and af-
ter the short—circuit bridge has been removed. No
further tests are required for the overcurrent time
protection, unbalanced load protection and the
overload protection; these functions were tested al-
ready under 6.6.8, 6.6.7 or 6.6.10. The overcurrent
time protection is switched to be operative (address
2501: O/C I> = ON) and serves from now on as
short—circuit protection for all further tests. If used,
the I1>> stage (address 2601:0/C |>> =(ON),the
overload protection (address 2801: OVERLOAD =
ON) and the unbalanced load protectiony(address
2401: UNBAL.LOAD = ON) can be, Switched to be
operative. Otherwise, they are settQ,OFF.

Shut—down and de-—excite ‘generator. Remove
short—circuit bridges.

6.7.3 Checking the voltage circuits

Check inthe unexcited condition of the machine with
the help of remanent currents, that current trans-
former circuits are not open nor short—circuited.and
all short—circuit bridges are removed.

Switch under— and overvoltage protectiony, (ad-
dresses 1601 and 1701) and frequeney protection
(address 2101) to BLOCK TRIP,REL.

Blocking of the undervoltage pretectien on tripping
of the VT m.c.b. should also be cheeked during volt-
agetesting. It is assumed that the auxiliary contact of
the m.c.b. is marshalled to“a,binary input ">u<
block” (not allocated when delivered).

— Switch voltage transformer m.c.b. to tripped posi-
tion,

— check that the message "U< blocked” is indi-
cated in the'gperational annunciations (address
blocksb1) with the Coming index,

— slowly‘exciteigenerator to rated voltage,

— chegkthatthe voltages in address block 57 are al-
mast zero)

—_switeh 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.

Then, slowly excite generator to rated voltage. Read
out voltages in all three phases in address block 57.
They can be compared with the actual voltages. The
voltage of the positive sequence system (address
5716) must be approximately /3 times the indi-
cated phase voltages (it is referred to the phase—
to—phase voltage), the negative sequence voltage
should be almost zero. If this is not, the voltage trans-
former connections are incorrect (crossovers).
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The phase sequence at the relay must be clockwise.
If not, the annunciation "Fail.PhaseSeq” appears
in the operational annunciation (address block 51).
The phase rotation is indicated in the operational
measured values under address 5907, too. Ifthe ma-
chine has counter—clockwise rotation, two phases
must be interchanged, or a binary input must be allo-
cated to the input function ”>Phase rotat” and
energized at generator stand—still. If deviations oc-
cur, proceed as follows:

— Shut down turbo—set and de—excite generator,

— apply plant earths,

— check voltage transformer circuits and make cor-
rections,

— repeat test.

Ifthe highly sensitive earth current protection is used
for rotor earth fault protection, the voltage tests can
be used to check the measured circuit supervision:

Start—up machine and excite to rated voltage. If
applicable place measurement brushes into opera-
tion. A bias a.c. voltage is produced by the connec-
tion unit 7XR8500 and applied to the rotor circuit via
the coupling unit 7XR 6000. The current caused by
the rotor—earth capacitance is now measured and
displayed in the operational measured values under
address 5710.

Read out this current le and set the settingwaluele <
(address 2705) to approximately half this measured
current. Additionally, check that the set pick=wup val-
ue le> (address 2702) is at least twice this measured
current. Change the setting if necegsary.

Switch machine speed regulation te@2manual ” oper-
ation.

Increase machine speed,sothateverfrequency pro-

tection just picks up (at delivery frequency stage f4,

address 2108):

¢ Annunciationy, "f4>¢Fault” (not marshalled
when deliveredfromsfactory)

¢ After adelay time determined by the number of re-

peated measurements (address 2109), annunci-
ation "f4> Trip” (not marshalled when_delivs
ered from factory).

Reduce machine speed, so that all undérfrequency

protection stages (at delivery frequency‘stages f1,

f2, and f3) pick up (addresses 2102, 2104, and

2106):

¢ Annunciations "f*< Fault” (not "marshalled
when delivered from factory).

* After adelay time detefmined’by the number of re-
peated measurements, annunciation
"f1< Trip” (LED 3 andsignal relays 4 when de-
livered from factory); annunciation "f2< Trip”
and "f3< Trip” (netmarshalled when delivered
from factory).

If a binary input is used for blocking the underfre-
quency stages (input 4 when delivered from factory),
activate the ploek: Annunciations of the underfre-
quengyiprotection disappear. De —activate binary in-
put.

Adjust, machine to rated speed and slowly de—ex-
citeithe generator. When the generator voltage (pha-
se—t0—phase voltage) drops below the value set for
Us (address 1601): pick—up annunciation
"< Fault” appears (not marshalled when deliv-
ered from factory) after T-U< (address 1603), trip
command U< Trip” appears (not marshalled
when delivered from factory).

The annunciations remain after the machine has
been completely de—excited. They can be reset by
energizing the accordingly allocated binary input
"U < block” (FNo 65086).

The voltage tests are completed after the generator
has been shut—down. The required voltage and fre-
quency protection functions are switched to be op-
erative (address 1601: UNDERVOLT = ON or OFF),
(address 1701: OVERVOLT = ON or OFF) and (ad-
dress 2101: f> / f< = ON or OFF). Partial functions
can be switched to be inoperative by appropriate
limit value settings (e.g. f* set to rated frequency).
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6.7.4 Checking the earth fault protection Uy>

In order to check interference suppression of the
loading resistor, and in order to verify the protected
zone of the earth fault protection, primary tests are
suggested, once with an earth fault at the machine
terminals and once with a network earth fault.

6.7.4.1 Calculation of protected zone
The protected zone should first be verified by calcu-
lation:

In the event of an external (high—voltage side)
short—circuit, an interference voltage is transmitted
via the coupling capacitance Cg (Figure 6.9) which
induces a neutral displacement voltage on the ma-
chine side. To ensure that this voltage is not inter-
preted by the protection as an earth fault within the
machine, it is reduced by a suitable loading resistor
to a value which corresponds to approximately one
half the pick—up voltage of the earth fault protection
Up> (address 1902). On the other hand, the earth
fault current resulting from the loading resistor in the
event of an earth fault at the machine terminals
should not exceed 10 A.

Coupling capacitance Ck and loading resistor Rg
represent a voltage divider (equivalent circuit dia:

reactance of the coupling capacitance is much larg-
er than the referred resistance of the loading resistor
Rg’, Uc can be assumed to be Uny/+/3 (compare
also vector diagram Figure 6.11), whereby Uny//8
is the neutral displacement voltage with a full dis-
placement of the network (upper—voltage) neutral.
The following applies:

. v Uy
RB'wCK_UR'\/§

Ur' = Rg’ - wCk - Uny//3

Inserting the voltaggltransformation ratio TR of the
earthing transformer:

, TR
Rg’ = (@2 1B
we obtain
TR —
Uris (3)2 -Rg - wCk - Unu/A/3

The earth fault protection calculates the displace-
menisvoltage Ug from the sum of the phase—to-
earth voltages in the following way:

U4 +Uop+Ugs

gram Figure 6.10); whereby Rg’ is the resistanceiRg U = = =3-Ug
referred to the machine terminal circuit. Sin¢e the V'3
Ck
H
H
CTr %

Re — loading resistor

Ur — neutral displacement voltage at loading
resistor E—

Unsec — Se€eondary rated voltage of the voltage — T -
transformers Un . Ugr .

sec

Cg —_generator—earth capacitance

CL — line-earth capacitance

Car ~ winding—earth capacitance of unit trans—
former

Ck — coupling capacitance of unit transformer

Rigure 6.9  Block diagram with earthing transformer
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When one considers the transformation of the volt-
age transformers with Unprim as the primary rated
voltage and Upnsec as the secondary rated voltage,
then the interference voltage caused by an earth
fault in the network, as processed in the relay,
amounts to:

Unsec - v/3 T Unu
U= e’ V2 (202 g Oy - —NU
! Unprim (g B - (WK V3
Uc
. I
11
T (DCK
, Unu
UR RB <'\> \/§

Unu Rated voltage on upper—voltage side of unit
transformer

Uc  Voltage at coupling capacitance Cg

Ck  Total coupling capacitance between upper-volt—
age and lower—voltage windings

UR' Voltage across loading resistor

Rg’ Loading resistor of earthing transformer, re—
ferred to machine circuit

Figure 6.10 Equivalent diagram

Ug’

U o

2
Ui:M,E,RB,wCK,UNU

UNprim 9

The pick—up value U0> for the neutral displace-
ment voltage should amount to at least twice thewal-
ue of this interference voltage.

Example:
Network: Unu = 110 kV
fN = 50 Hz
Ck = (0.04muF
Voltage transformers: 10 KV/0.1 kV
Earthing transformer;
TR =36
Loading resistor:
Rs =10Q
2
Ui:M,E,RB,wCK,UNU
lJNprim 9
2
g =100V 367 o0 gt

10 . 103V 9
.0.01 .10-8F.110.103V =50V

If, e.g., 10V has been chosen as the setting value for
U0> in address 1902 then this corresponds to a pro-
tective zone of 90 %.

Note: When using a neutral earthing transformer, TR
must be inserted as the voltage transformation ratio
instead of TR/3. The result is the same since the neu-

Figure 6.11 Vector diagram tral earthing transformer has one winding.
Ue T
Ue'?nh> Pick—up value
. Nearth.fault on machine side
1 /. Y A A Value extrapolated
015 : f tO 100 % UNmach
: ~— :
\ Earth fault on -
e . upper—voltage side
f i i
I I I u —
10 % 40 % 100 % 0
NMasch
corresponds to 90 % protected zone
Figure 6.12 Neutral displacement voltage during earth faults
C53000-G1176—-C109 183



7UM511 v3

Operating instructions

6.7.4.2 Checking for machine earth fault

Switch stator earth fault protection (address 1901) to
BLOCK TRIP REL. If the high—sensitivity earth cur-
rent protection is used for stator earth fault protec-
tion, switch it to BLOCK TRIP REL (address 2701).

With the primary plant voltage —free and earthed, in-
stall a single—pole earth fault in the proximity of the
machine terminals.

/)\ DANGER!

Operations in primary area must only be
performed with the machine at stand-
still and with plant sections voltage -
free and earthed!

Start—up machine and slowly excite (however, not
above Upn/+/3) until the earth fault protection Ug>
picks up (not marshalled when delivered from facto-

ry).

Read out U0 in OPERATIONAL MEAS. VALUES (ad-
dress 5714). Ifthe connections are correct, this value
corresponds with the machine terminal voltage in
percent, referred to rated machine voltage . This val-
ue also corresponds with the setting value U0> un-
der address 1902 (see Figure 6.12).

The protection zone is:

— Unsec — UO> [V]

Z -100 %

UNsec
Machine voltage at pick—up:  0.1¢ Uy
rated v.t. voltage  Upgec 100V
Measured value Ug 10 %
Setting value uo> 10V
Protected zone Z 90 %

If the high—sensitivity, earthCurrent protection is
used for stator earth, fault pretection, read out the
current le in addres§’5710. The protection trips when
its pick—up value le>#(address 2702) is exceeded.
Annunciation is "IE>, Fault” (not allocated when
delivered).

Shut down machiné. Remove earth fault bridge.

6.7.4.3 Check using network earth fault

With the primary plant voltage —free and earthed, in-
stall a single—pole earth fault bridge on the high—~
voltage side of the block transformer.

/)\ DANGER!

Operations in primary area must only be
performed with the machine at stand-
still and with plant sections voltage—
free and earthed!

A Caution!

The star—peoints of the transformer
must not be connected to earth during
this test!

Start—ap'machine and slowly excite to 40 % of rated
machine veltage (max. 60 %). Earth fault protection
does nofypick=up.

Read oui, U0 in the OPERATIONAL MEAS. VALUES
(address 5714). This value is extrapolated to rated
machine voltage (Figure 6.12 as an example). The
voltage value thus calculated should correspond, at
the most, to half the pick—up value U0O> (address
1902), in order to achieve the desired safety margin.

If the high—sensitivity earth current protection is
used for stator earth fault protection, read out the
current le in address 5710 again. This value, again
extrapolated to the current at rated machine voltage,
should be insignificant, i.e. not higher than half the
set pick—up value (address 2702).

Shut down machine. Remove earth fault bridge.

If the starpoint of the high-voltage side of the
block transformer is to be earthed during normal
operation, re—establish starpoint earthing.

Switch earth fault protection to be operative: ad-
dress 1901 SEF PROT = ON or address 2701 O/C
le> = ON.
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6.7.5 Checking the highly sensitive earth current protection as rotor earth fault

protection

Ifthe highly sensitive earth current protection is used
for rotor earth fault protection, switch it effective: ad-
dress 2701 O/C le> = BLOCK TRIP REL.

A Caution!

The excitation circuit mustbe free of any
earth connection during this test!

machine

; Excitation

Figure 6.13 Excitation via rotating rectifiers With

measurement brushes

Excitation
equipment

X —

I

Coupling
unit

Figure 6:14 Excitation equipment fed via slip
rings

An earth fault is installed via a resistor which corre-
sponds to the desired trip resistance. Inthe case of
machines with rotating rectifier excitation™(Figure
6.13), the earth fault is installed between the two
measurement slip rings with the measurement
brushes in place. In case of maehines with excitation
via slip rings (Figure 6.14), the earthfault is installed
between one slip ring and earthe

Start—up machine and excité to rated voltage. If
applicable place measurement brushes into opera-
tion. It is irrelevant,whether the protection trips or
not. The earth cukrentean be read out in the opera-
tional measured valies A under address 5710.

Check that thisymeasured current corresponds to
the pick—up value of the high—sensitivity earth cur-
rent pretection le> under address 2702. This setting
must,not be reduced below the value as deter-
mined during the voltage checks according to Sec-
tion 6.723!

Fer machines with excitation via slip rings, the test is
repeated for the other slip ring.

Shut—down machine. Remove earth fault resistor.

Example:

protection resistance Re < 1000 Q
measured earth current Iz = 40 mA
set address 2702 to le> = 40mA

but not below the actual setting acc. 6.7.3.

If desired, the above mentioned check can be re-
peated in order to make the rotor earth fault protec-
tion giving trip signal. Reduce the rotor earth resis-
tance to approximately 90 % of the desired pick—up
resistance. The protection will pick—up (annunci-
ation "Ie> Fault”, not allocated when delivered),
and after expiry of the delay time T—le (address
2703) annunciation "Ie> trip”.

Shut—down machine. Remove earth fault resistor.

Switch the highly sensitive earth current protection
O/C le> = ON under address 2701.
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6.7.6 Tests with the machine connected to the network

6.7.6.1 Checking the correct connection po-

larity

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 (c.t.
and/or v.t.),

— repeat test.

6.7.6.2 Measurement of motoring power and
angle error correction

For a generator, leave the reverse powénprotection
switched to OFF (address 2301) for'the moment.
This function and the following measurements are
not required for motors.

The motoring power is — as_an‘active power — al-
most constant and independent of the reactive pow-
er, i.e. independent of the exeitation current. Howev-
er, the protection relay mayagalculate different active
power values dependgnt of the excitation because
of possible angle ewrors of the current and voltage
transformers. The motering 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 ofghe‘power diagram and the correction pa-
rameters shotld be established. In conjunction with
the secondary tests as described in Section 6.6.6,
thegangle error can be minimized.

The successful angle correction procedure as
described in Section 6.6.6 is a preconditiop*for
the correct results of the following primary tests!

Reduce driving power to zero by closing the regulat-
ing valves. The generator now takes motoringeener-
gy from the network.

A Caution!

For aturbine set, the intake of reverse pow-
er is only permissibleforashort time, since
operation of thgturbine without a certain
throughput ofssteam’(cooling effect) can
lead to overheating of the turbine blades!

0. Fit the excitation current, so that the reactive pow-
er amountsjto'Q: For a check, read out and note it
downiinthe,table below: under address 5801 the
active power Pg and under address 5802 the reac-
tive'power, Q.

1/ fpossible increase excitation to approximately
0.3] times rated apparent power of generator
(everexcited).

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 in the
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 in the table
below.

2. If possible slowly decrease excitation to 0.3 times
rated apparent power of generator (underex-
cited).

A Caution!

Underexcitation may cause the generator
fall out of step!

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, in the
table below.
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Read out the reactive power with polarity (nega-
tive sign) in the operational measured values un-
der address 5802 and note it down as Qs in the
table below.

3. Adjust generator to no—load excitation and shut it
down, or adjust it to the desired condition.

P/PN
underexcited Qo Qq overexcited

Q/Qn

Item motoring power | reactive power
R ol . % ]

2 Ps E QQE

3 P4 : Q1:

Perform angle error correction in the followingsway:
Calculate the correction value 9qqr using thegpairs of
values as determined before according to thefermu-
la:

Py - P,

tan deorr = Qs - Q,

The power values must be inserted with their cor-
rect polarity as read out! Otherwisefaulty result!

This angle 0y is used to calculate)a new setting val-
ue WO in address 1206:

New setting WQ =gpresetting WO — d¢orr

A quarter of the sumef.the measured values Py + P>
is set as pick—up'value of the reverse power protec-
tion P> REVERSEdunder address 2302 (negative

sign).

6.7.6.3 Checking the reverse power protection

If the generator is connected with the network, re-
verse power can be caused by

— closing of the regulating valves,
— closing of the trip valve.

Because of possible leakagessin the valves, the re-
verse power test should — (if pOssible — be per-
formed for both cases.

In order to confirm the correet settings, repeat re-
verse power test again. Foeithis, the reverse power
protection (address 230%),is set to BLOCK TRIP REL
in order to checkiits ‘effectiveness (using the annun-
ciations).

Start up generator and synchronize with network.

Closéxegulating valves.

¢ At appfreximately 50% motoring power, annunci-
ation *Pr fault det.” (not allocated when de-
liveredfrom factory).

* WAfter?T—SV—-OPEN (address 2303), trip signal
"Pr Trip” (LED 4 and signal relay 5 as deliv-
ered).

Increase driving power.

The last test with the stop valve can be performed
with a live trip. It is assumed that the binary input
”>SV tripped” is marshalled correctly and is con-
trolled by the stop valve status (by a pressure switch
or a limit switch at the stop valve).

Close stop valve.

¢ Annunciation "Pr fault det.” (not allocated
when delivered from factory).

e After T-SV-CLOS. (address 2304) annunciation
"Pr+SV Trip” (LED 5 and signal relay 6 as deliv-
ered).

If this test has not been carried out with a live trip,

shut down machine.

Switch ON the reverse power protection (address
2301) and — ifused — the forward power supervision
(address 2201).

C53000-G1176—-C109
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6.7.6.4 Checking the underexcitation protec- Example: (Figure 6.15):
tion
Machine Sy = 20MVA
Switch underexcitation protection (address 1401) to )
BLOCK TRIP REL. Settings (referred ’Fo M = 04
the machine) a1 = 80°

The correct functioning is tested by approaching a

load point on the set steady —state limit characteris- Active power P = 17MVA
tic (characteristics 1 and 2). The active power is kept ) )
constant while the reactive power is changed (un- (Itis presumed that the machine vaI%correc_:tly
derexcited) until the protection picks up. gosnze)rted to the secondary valtes, fefergto Section
A Caution! The underexcitation prote 'ock up at:
Underexcitation may cause the generator Q=M xSy - _P A
to fall out of step, in particular with in- ta
creased active power! 17 MW
=0.4x20 —
n 80°
¢ Annunciation "Exc< Fault”. =5M %
e After T-Ch. 1/2 (address 1404), trip signal "Exc<
Trip” (LED 7 and signal relay 7). Note: hine volts have been assumed. If
differ used, the pick—up power changes

in pr io the voltage.

Loy

capacitive fo4 inductive

T T T T ToMvAr
< A1=0,428 MVAr -»

ure 6.15 Power diagram with underexcitation characteristic
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The angle error corrections which are determined
according to Section 6.7.6.2 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 be re—pa-
rameterized (address 1205). Thus, the characteris-
tics of the underexcitation protection are mirrored
around the origin. It must be noted that the reverse
power protection must also be switched OFF (ad-
dress 2301) as its characteristic is also mirrored from
the motor into the generator range.

Do not forget to set the polarity of the instrument
transformers to the correct parameter (address
1205) and switch reverse power protection ON (ad-
dress 2301) after completion of the test.

A last test with an excitation voltage trip can be per-
formed with a live trip. The underexcitation protec-
tion (address 1401) is switched to ON . It is assumed
that either the binary input >>Uexc fail.” is cor-
rectly marshalled and controlled by an external exci-
tation voltage supervision; or that the excitation volt;
age has been correctly connected to the respective
input of the unit with correct polarity and carrectly
matched.

Disconnect excitation voltage

¢ Annunciation "Exc< Fault”.

e After T-SHRT Uex<, trip by the trip“relays mar-
shalled via the trip matrix.

Ifthis last test had not been carried out with a live trip,
shut down machine.

6.7.7 Checking the coupling of exter-
nal trip signals

If the coupling of external functions for'the afarm
and/or trip processing is used in the 7UM51 1) then
one or more of these functions must be configured
as EXIST in the addresses 7830 to 7833. The used
function is, additionally, switched in ad@ress 3001,
3101, 3201, and/or 3301: EX® TRIP x = BLOCK
TRIP REL.

The function of the couplifig,is t@)be checked for one
after another. For this; the)source object of the
coupled signal is op€ratedsand the effect checked.

Finally the usedgdfunctiens are parameterized to ON
in the associated addresses 3001, 3101, 3201, and/
or 3301.

C53000-G1176—-C109
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6.7.8 Tripping test including circuit breaker — address block 44

Machine protection 7UM511 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 4400 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 operatorgthe
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 be endedwor aborted by
pressing the "No” —key N after the.question "ENER-
GIZE TRIP RELAY n ? appears:

Mla2030 BNERG I ZE
K REL Y ?
M2 4040 ENERGTI ZE
*TR P RELAY ?

Commencement of,the,test blocks

Beginning of the block “trip circuit breaker test:
Live trip®

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 37
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 57
Confirm with "J/Y”—key or abort with "N” —key
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6.7.9 Starting a test fault record — add

A fault 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 viaa
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

ress block 49

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, re-
cording starts automatically with an external event,
e.g. at the instant of a switching command.

Manual starting of a fault record eafbe carried outin
address block 49, which can beeached by paging
with { or |}, or by direct diallingywith DA 4900 E.
The start address is reachedwith 1:

e oo0om TEST
JlFavrLT RECORDING

A4 9010 FAULT REC.
START 2

SUCCESSFUL

Beginning of bleek "Test fault recording”
page on with { to’address 4901

Start faultwrecording? Confirm with *J/Y” — key or abort
with'page—on key t

The relay acknowledges successful completion of the
test'recording

C53000-G1176—-C109
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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, itis pos-
sible 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 indiz
cated. From that moment the measured valués of
the quiescent state are displayed. During pushing
the RESET button, the LEDs on the front will light—
up (except the "Blocked”—LED); thus, a LED test is
performed at the same time.

Check that the modules are prepeflysinserted. The
green LED must be on on the front;the fed LED must
not be on.

Close housing cover.

All terminal screws — even those not in use — must
be tightened.

If a test switch ig'available, then this must be in the
operating position,

The prétéetionkelay is now ready for operation.
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7  Maintenance and fault tracing

Siemens digital protection relays are designed to re-
quire no special maintenance. All measurement and
signal processing circuits are fully solid state and
therefore completely maintenance free. Input mod-
ules are even static, relays are hermetically sealed or
provided with protective covers.

If the device is equipped with a back—up battery for
saving of stored annunciations and the internal time
clock, the 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 precessor to
reset and restart. If such a fault is not eliminated'by
restarting, further restarts are initiated. Ifsthe fault is
still present after three restart attempts the protective
system will switch itself out of servicesand, indicate
this condition by the red LED "Blocked” on the front
plate. Drop-off of the availability“relay signals
"equipment fault”.

The reaction to defects and’indications given by the
relay can be individually'andgin chronological se-
quence read off as operatienal/annunciations under
the address 5100, fopdefect diagnosis (refer to Sec-
tion 6.4.2).

If the relay js' connected to a local substation auto-
mation systemdLSA)} defect indications will also be
transferred viatheerial interface to the central con-
trol system.

/_u\ Warning

Ensure that the connection modules are not
damaged when removing or inserting the
device modules! Hazardous voltages may
occur when the heavy current plugs are
damaaed!

71 Routine checks

Routine checks of characteristics or pick—tpvalues
are not necessary as they form part of the continu-
ously supervised firmware programs. The planned
maintenance intervals for checking and mainte-
nance of the plant can be usedtogperform operation-
al testing of the protectiomequipment. This mainte-
nance serves mainly for cheeking the interfaces of
the unit, i.e. the coupling with, the plant. The follow-
ing procedure is recommended:

— Read-out of operational values (address blocks
57 to 59) and"@emparison with the actual values
for checkingithe analog interfaces.

— Simulationfoffan internal short—circuit with 4 x I
forichecking‘the analog input at high currents.

/_v\ Warning

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

A Caution!

Test currents larger than 4 times |y may
overload and damage the relay if applied
continuously (refer to Section 3.1.1 for
overload capability). Observe a cooling
down period!

— Circuit—breaker trip circuits are tested by actual
live tripping. Respective notes are given in Sec-
tion 6.7.8.

C53000-G1176—-C109
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7.2 Replacing the back—up battery

The device annunciations are stored in NV—-RAMs.
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 inthe
event of a power supply failure.

The back—up battery should be replaced at the lat-
est after 10 years of operation. The way of displace-
ment 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). This)is
carried out most convenient using the frontioper-
ating interface and a personal computerwith the
DIGSI® protection data processingsprogram;ithe
information is thus stored in the PCq

Note: All configuration data and'settings,of the de-
vice are stored in EEPROMggproteeted against
switching off of the power supply. They are stored
independent of the back=wup battery. They are,
therefore, neither lost whenfthe battery is re-
placed nor when the devicesis‘operated without a
battery.

— Only for relays with screwed terminal for the
battery: Prepare thebattery as in Figure 7.1:

A Caution!

Be 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)¢

— +

| 15 | 15 _|
|
J

.|.

Dimensions
40 in mm

Bending,the back —up battery for re-
lays with serewed terminal for the
battery

Figure 7.1

Later version‘danot have axial legs but are snapped
on a battery*holder.

— Loesen 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!

— Insertthe prepared battery into the terminals as in
Figure 7.2 and tighten the screws or snap it onto
the holder as in Figure 7.3.
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View upon
the p.c.b.

Rear view on the
removed basic module

i

—
+

+
1 Hi—

Figure 7.2  Installation of the back—up battery for relays with scfewed\battery terminals

— Insert basic module into the housing; ensure that Do not reverse polarities! Do not re-

the releasing lever is pushed fully to the left before charge! Do not throw into fire! Danger
the module is pressed in. of explosion!
— Firmly push in the module using the releasing lef — Provided the internal system clock is not automat-
ver. (Figure 7.5). ically synchronized via the LSA interface, it can
now be set or synchronized as described in Sec-
tion 6.5.1
/_v\ Warning

— Close housing cover.
The discharged battery contains/Lithium.

It must only be disposed offin ling with the The replacement of the back—up battery has thus
applicable requlations!

been completed.

—Ne
—_
x-
. View upon
Rear view on the the p.c.b.
removed basic module

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, however,
results in loss of fault data and messages if the relay,
is not equipped with a buffer battery, and, if a para-
meterizing process has not yet been completed, 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 slow) ‘and
code letters are correct. (Figure 7.4).

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

— Open housing cover.

A Warning

HazardousgValtageés can be present in
the device evemvafter disconnection of
the supply veltage or after removal of the
modules/from the housing (storage ca-
pagitors)!

— Loosen thebasic module using the pulling aids
providedtat 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;

Rearwiewon‘the re-
moved basic module

medium slow (M)

rated
at Upn/V - value
24/48 2 AJE
60/110/125 1,6 AJE
220/250 1A/G

Rigure 7.4

Mini—fuse of the power supply
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— Pull out basic module and place onto the conduc-
tive surface.

— Remove blown fuse from the holder (Figure 7.4).
— Fit new fuse into the holder (Figure 7.4).
— 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).

— Firmly push in the module using the releasing
ver. (Figure 7.5).

— Close housing cover.
Switch on the device again. If a power sdpplyfailure
is still signalled, a fault or short—circuit i ntin

the internal power supply. The device should be re-
turned to the factory (see Chapter 8). .

N

— Loosen the basi

Inserti

- Pu
- e odule,

. Ce|) g lever.
S
&

Removing the basic

C.Mo

& bottom,

provided at the to

— Pull out basic le*and place onto conductive
surfaceQ

basic module:
ng lever fully to the left,

ush in the module using the

. % on | b

Y

sing the pulling aids

Figure 7.5

O

Aid for removing and inserting basic module

View from above onto a 1/3 size
module with releasing lever
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8 Repairs

Repair of defective modules is not recommended at
all because specially selected electronic compo-
nents are used which must be handled in accor-
dance with the procedures required for Electrostati-
cally Endangered Components (EEC). Further-
more, special manufacturing techniques are neces-
sary for any work on the printed circuit boards in or-
der to do not damage the bath—soldered multilayer
boards, the sensitive components and the protec-
tive finish.

Therefore, if a defect cannot be corrected by opera-
tor procedures such as described in Chapter 7, it is
recommended that the complete relay should be re-
turned to the manufacturer. Use the original trans-
port packaging for return. If alternative packing is
used, this must provide the degree of protection
against mechanical shock, as laid down in IEC
255-21-1 class 2 and IEC 255—-21-2 class 1.

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

/_v\ Warning

Hazardous voltages can be present in the
device even after disconnection of the sup=
ply voltage or after removal of the madyle
from the housing (storage capacitors)!

1\ Caution!

Electrostatic dischargesfvia the component
connections, the PCB tragks or the connect-
ing pins of the modules'must be avoided un-
der all circumstancesfby previously touch-
ing an earthed metal'surface. This applies
equally forgthe geplagement of removable
components, such as EPROM or EEPROM
chips. For transport and returning of individ-
ual modules electrostatic protective pack-
ing material must be used.

Components and modules are not endangered as
long as they,are installed within the relay.

Should, it become necessary to exchange any de-
vice onmodule, the complete parameter assignment
sheuld be repeated. Respective notes are contained
in,Chapter 5 and 6.

9 Storage

Solid state protective relays shall be stored inf@ry
and clean rooms. The temperature range for storage
of the relays or associated spare parts is —25 °CH%0
+55 °C (refer Section 3.1.4 under the Technical
data), corresponding to —12 °F to 130 °F.

The relative humidity must be withinllimitSisuch that
neither condensation nor ice forms.

It is recommended to reduce the sterage tempera-
ture to the range +10 °Cto&:352C/(50 °F to 95 °F);
this prevents from early ageingjef the electrolytic ca-
pacitors which are contained.in the power supply.

For very long storageyperiods, it is recommended
that the relay shouldybe“connected to the auxiliary
voltage soufee for ©ne or two days every other year,
in order to regenerate the electrolytic capacitors.
The same,is valid Before the relay is finally installed.
In extreme, clifmatic conditions (tropics) pre—warm-
ing would thus be achieved and condensation
avoided.

Before, initial energization with supply voltage, the
relay shall be situated in the operating area for at
least two hours in order to ensure temperature
equalization and to avoid humidity influences and
condensation.
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Einbau— und Aufbaugehéuse mit V24 — Schnittstelle
FLUSH AND SURFACE MOUNTING CASE WITH V24 DATA LINK
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Aufbau— Gehause mit LWL — Modul

SURFACE MOUNTING CASE WITH FIBER OPTIC INTERFACE
7UM511*—*DB01-0CBO /
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C Tables ( )
Table C.1 ANNUNCIAtioNSs fOr LSA . .. o ot \® ....205

Table C.2 Annunciations for PC, LC—display, and binary inputs/outputs ........ @ ......... 210
Table C.3 Reference table for functional parameters (address blocks 11 @ ............. 215
Table C.4 Tests and commissioning aids (address blocks 40 to 49) @ .................... 225
Table C.5 Annunciations, measured values, etc. (address b@‘w) ...................... 226
\

£

ess blocks 6010 79) ............... 227

Table C.6 Reference table for configuration parameters Ea
Table C.7 Operational device control facilities (2 ss blocks 80t089) ............ ... ... .. 237

NOTE: The following tables list all datd) Qavailable in the maximum complement of the device. Depen-
dent on the ordered model and confi{ only those data may be present which are valid for the individual

version. \

NOTE: The actua@ ttached to the purchased relay.
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7UM511

English

Annunciations 7UM511 for LSA (DIN 19244 and according VDEW/ZVET)

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
v : Annunciation with Value P
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 de re)
Inf - Information number
Ann. A VDEW/ZVEI
FNo. | Meaning Op | FL|NOWCA|GI|BT|Typ|Inf
11|>User defined annunciation 1 C 0|CA|GI|BT p| 27
12|>User defined annunciation 2 C 91|CA|GI|BT p| 28
13|>User defined annunciation 3 92 [CA|GI|BT p| 29
14|>User defined annunciation 4 93 |CA|GI|BT p| 30
15|>Testing via system-interface 135| 53
16|>Block. of monitoring dir. via sys.=z 135| 54
51|Device operative / healthy §§‘-' G 1 GI 135| 81
52 |Any protection operative CG CA|GI p| 18
55|Re-start of processor system C 193|Cca P 4
56[Initial start of processor sys C 3(ca P 5
59[Real time response to LSA C 192
60 |LED Reset C 12|ca pl 19
61|Logging and measuring fu s blocked|CG CA|GI p| 20
62 |Test mode CG CA|GI pl 21
63 |PC operation via system t ace CG 135| 83
95| Parameters are being se CG 97 |CA|GI p| 22
96 |Parameter set A is actdv CG 40 |CA|GI p| 23
97 |Parameter set B is ac CG 41 |CA|GI p| 24
98 |Parameter set C is i CG 42 |CA|GI p| 25
99 |Parameter set D s CG 43|CA|GI pl 26
110 [Annunciations 1los er overflow) o 195 135(130
112 |Annunciations £ &lost c 196 135|131
140 |General inte 1 ilure of device CG CA|GI pl| 47
141 |Failure of i% 24 VDC power supply|CG 88 GI 135|161
143 |Failure of ifite 15 VDC power supply|CG 83 GI 135(163
144 |Failure of ternal 5 VDC power supply |CG 89 GI 135(164
145 |Failure ofgd nal 0 VDC power supply |CG 84 GI 135(165
154 | Supervisi ip circuit CG 100|CA|GI p| 36
160 | Commotiya m CG CA|GI pl| 46
161 |Mea ue supervision of currents |CG CA|GI el 32
162 |Fa : rrent summation supervision |[CG 104 GI 135(182
163|F : JCurrent symmetry supervision CG 107 GI 135(183
167 |Fai Voltage symmetry supervision CG 108 GI 135|186
171|Failu Phase sequence supervision CG 111 |CA|GI pl 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
5 General drop-off of device C 6 150|152
eneral trip of device C 7 BT|[150|161
Current in phase IL1 [%] = \Y
Current in phase IL2 [%] = \Y
603 [Current in phase IL3 [%] = \Y
C53000-B1174-C109 205



English 7UM511
Ann. |LSA VDEW/ZVEI
FNo. | Meaning Op|Ft|No. |CA|GI|BT|Typ|I
694 [Frequency f [Hz] = Y
771 |Secondary voltage ULLE is Y
772 |Secondary voltage UL2E is \Y
773 |Secondary voltage UL3E is v *
774 |Secondary earth voltage UO v
930 |Current phase IL1 [%] = \Y 41144
931 |Current phase IL2 [%] = \Y %4 144
932 |Current phase IL3 [%] = \Y 41144
933 |Secondary voltage ULLE is \% 134144
934 |Secondary voltage UL2E is \% 134144
935|Secondary voltage UL3E is \Y 134|144
936 |Secondary earth voltage U0 is \% 134144
937 |Frequency f [Hz] = (only LSA) \% 1341144
938 | Positive sequence voltage \Y 1341|144
939 | Positive sequence current \Y 134|144
940 |Negative sequence current/unbal. load \Y% 134144
941 |Power factor of the machine \Y 134|144
944 |Active power Pa [%] = 1341144
945 |Reactive power Pr [%] = 1341144
1175 |Trip test for trip relay 1 in progress 70 GI 151 90
1176 |Trip test for trip relay 2 in progr 71 GI 151 91
1177 |Trip test for trip relay 3 in progge 72 GI 151 92
1178 |Trip test for trip relay 4 in progr 73 GI 151 93
1179 |Trip test for trip relay 5 in progfes 74 GI 151| 94
1503 |>Block thermal overload protection CG GI 167 3
1506 [>Reset memory for thermal repli CG GI 167 6
1511 |Thermal overload prot. is swit f |CG 115 GI 167| 11
1512 |Thermal overload protectio b ed |CG 135 GI 167 12
1513 |Thermal overload protecti active CG 125 GI 167 13
1514 |Failure temperature inp CG GI 167| 14
1515 |Thermal overload prot.: r warning|CG 16 GI 167 15
1516 |Thermal overload prot.: al warning|CG 17 GI 167| 16
1519 |Reset memory for thermal plica CG 54 GI 167 19
1521 |Thermal overload protec trip C 250 BT|167| 21
1721 |>Overcurrent protec ock stage I>>|CG GI 60 1
1722 |>0Overcurrent progection:block stage I> [CG GI 60 2
1725|>0Overcurrent prot block stage IE>|CG GI 60 5
1801|0/C fault detection age I>> phase L1 CG|222 GI|BT| 60| 46
1802|0/C fault det 1 stage I>> phase L2 CG|223 GI|BT| 60| 47
1803|0/C fault det:sc‘ﬁﬁb tage I>> phase L3 CG|224 GI|BT| 60| 48
1805|0/C protecti I> hase trip C |243 BT| 60| 70
1811(0/C fault detectlon stage I> phase L1 CG|209 GI|BT| 60| 50
1812|0/C fault de on stage I> phase 12 CG|211 GI|BT| 60| 51
1813|0/C fault ection stage I> phase L3 CG|213 GI|BT| 60| 52
1815|0/C p eq I> phase trip Cc |242 BT| 60| 71
1834 |0/C ection IE> earth CG|215 GI|BT| 60| 62
18360/ ion IE> earth trip Cc |251 BT| 60| 72
1950|>0 Block undervoltage seal-in|CG GI 60200
1955|0/C stage I>> is switched off CG 117 GI 60(205
1956|0/C pr stage I>> is blocked CG 137 GI 60206
1957(0/C prot. stage I>> is active CG 127 GI 60(207
1965|0/C prot. stage I> is switched off CG 116 GI 60(215
19 0/C prot. stage I> is blocked CG 136 GI 60216
19670/C prot. stage I> is active CG 126 GI 60217
1 /C prot. undervoltage seal-in CG|221 GI|BT| 60|220
/C prot. stage Ie> is switched off CG 118 GI 601230
9 0/C prot. stage Ie> is blocked CG 138 GI 60231
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7UM511 English

Ann. [LSA VDEW/ZVEI
FNo.| Meaning Op|Ft|No.|CA|GI|BT|Typ|Inf
1982|0/C prot. stage Ie> is active CG 128 GI 60 (232
4523 |>Block external trip 1 CG GI 51(128
4526 |>Trigger external trip 1 CG 65 GI 511126
4531 |External trip 1 is switched off CG 21 GI 51[131
4532 |External trip 1 is blocked CG 60 GI 51132
4533 |External trip 1 is active CG 31 GI 511133
4536 |External trip 1l: General fault det. CG|200 GIWBT|151(136
4537 |External trip 1l: General trip C (244 Bogf" 51(137
4543 >Block external trip 2 CG GI 51143
4546 |>Trigger external trip 2 CG 66 GT 511|146
4551 |External trip 2 is switched off CG 22 GI 511151
4552 |External trip 2 is blocked CG 6l GI 51152
4553 |External trip 2 is active CG 32 GI 511153
4556 |External trip 2: General fault det. CG4201 GI|BT| 51156
4557 |External trip 2: General trip C.l 245 BT| 51(157
4563 |>Block external trip 3 CG GI 511163
4566 |>Trigger external trip 3 CG o7 GI 511166
4571 |External trip 3 is switched off CG 23 GI 51(171
4572 |External trip 3 is blocked €G 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 511183
4586 |>Trigger external trip 4 CG 68 GI 511186
4591 |External trip 4 is switched off CG 24 GI 51(191
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 /£rip C 247 BT| 51(197
5002 |Suitable measured quantities present CG 45 GI 71 2
5004 | >Phase rotation counter-@lockwise CG GI 71 4
5005 |Phase rotation is clockwise C 71 5
5006 |Phase rotation is counfersclockwise C 71 6
5083 |>Block reverse power protection CG GI 70| 76
5086 |>Stop valve tripped CG 55 GI 70| 77
5091 |Reverse power pret.\\is switched off CG 26 GI 70| 81
5092 |Reverse power profiection is blocked CG 49 GI 70| 82
5093 |Reverse power protedgion is active CG 36 GI 70| 83
5096 |Reverse powengpglault detection CG|228 GI|BT| 70| 84
5097 |Reverse power ¥ Brip C |248 BT| 70| 85
5098 |Reverse powef: Trip with stop valve C [249 BT| 70| 86
5113 |>Block forward power supervision CG GI 701101
5116 |>Block forw,. ReWwer superv. Pf< stage CG GI 701102
5117 |>Block forw. goower superv. Pf> stage CG GI 70(103
5121 |Forwa®%d pewer supervis. is switched off|CG 27 GI 701106
5122 |ForwardWpeower supervision is blocked CG 48 GI 70(107
5123 |Fogwand power supervision is active CG 37 GI 701108
5126 | Fémward power: Fault detect. Pf< stage CG|230 GI|BT| 70(109
5127 | Forwarddpower: Fault detect. Pf> stage CG|232 GI|BT| 70110
5128 |Forward power: Trip Pf< stage C |254 BT| 70|111
5129 |Forward power: Trip Pf> stage C [255 BT| 770|112
5143 |>Block unbalanced load protection CG GI 701126
5146 | >Reset memory for thermal replica I2 CG GI 701127
515%|Unbalanced load prot. is switched off CG 28 GI 701131
5152 \Unbalanced load protection is blocked CG 50 GI 701132
51583 | Unbalanced load protection is active CG 38 GI 701133
5156 |Unbalanced load: Current warning stage |CG 13 GI 701134
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English 7UM511
Ann. [LSA VDEW/ZVEI
FNo.| Meaning Op|Ft|No. [CA|GI|BT|Typ|Int
5157 |Unbalanced load: Thermal warning stage |CG 14 GI 70| 185
5158 |Reset memory of thermal replica I2 CG 53 GI 70137
5159 |Unbalanced load: Fault detec. I2>> CG|226 GI|BT| 70|138
5160 |Unbalanced load: Trip of current stage C 238 BT| 70[139
5161 |Unbalanced load: Trip of thermal stage C 15 BT| 70(140
5173 |>Block stator earth fault protection CG GI 70151
5181 |Stator earth fault prot. is switch off |CG 29 6T 701156
5182 |Stator earth fault protection is block. |CG 57 GT 701157
5183 |Stator earth fault protection is active|CG 39 GI 701158
5186 |Stator earth fault: Fault detection U0 CG|21l6 GIYBT| 70(159
5187 |Stator earth fault: Trip U0 stage C 237 BT| 70]|160
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
5208 |>Block frequency prot. f£3 stage CG GI 70179
5209 |>Block frequency prot. f4 stage CG GI 70(180
5211 |Frequency protection is switched off CG 119 GI 70]1181
5212 |Frequency protection is blocked CG 139 GI 701182
5213 | Frequency protection is active CG 129 GI 701183
5214 |Frequency protection blocked by U< CG GI 701184
5216 |Frequency protection: Fault stage fi> CG|170 GI|BT| 70]185
5217 |Frequency protection: Fault stage £1< CG|171 GI|BT| 770|186
5218 |Frequency protection: Fault stage f2> CG|172 GI|BT| 70|187
5219 | Frequency protection: Fault stage f2< CG|173 GI|(BT| 70]188
5220 |Frequency protection: Fault stage 8> CG|174 GI|BT| 770|189
5221 |Frequency protection: Fault stagenf3< CG|175 GI|BT| 70]190
5222 |Frequency protection: Fault stagg’ fid»> CG|176 GI|BT| 70]191
5223 |Frequency protection: Faultfstage, £f4< CG|177 GI|BT| 70]192
5224 |Frequency protection: Trip stage fl1> C |180 BT| 70(193
5225 | Frequency protection: TripWstage fl< Cc |[181 BT| 70(194
5226 |Frequency protection: Trip, stage f2> C |182 BT| 70[195
5227 |Frequency protection: Trdip Stage f2< C 183 BT| 70(196
5228 |Frequency protection: Tripljstage £3> C |184 BT| 70(197
5229 |Frequency protection: Trip stage £3< C |185 BT| 70(198
5230 |Frequency protectiongd Trip" stage f4> C |186 BT| 70(199
5231 |Frequency protection: Trip stage f4< C [187 BT| 70(200
5323 |>Block underexcitationmprotection CG GI 71| 51
5326 |>Block underexc. prots char. 1+2 CG GI 71| 52
5327 |>Block underexes pPxrot. char. 3 CG GI 71| 53
5328 |>Exc. voltage faglure recognized CG GI 71| 54
5331 |Underexc. prot? i1s¥switched off CG 120 GI 71| 55
5332 |Underexc. prot. 1s blocked CG 140 GI 71| 56
5333 |Underexc. pkotwsfls active CG 130 GI 71| 57
5334 |Underexc.fprot. blocked by U< CG GI 71| 58
5336 |Exc. voltage failure recognized CG GI 71| 59
5337 |Undefexcyprot. fault detection CG|207 GI|BT| 71| 60
5341 |Undérexe. prot. trip char. 1+2 C [231 BT| 71| o1
5342 |Unfergxc.Mprot. trip char. 1+2+Uexc< C [233 BT| 71| 62
5343 |Underexcé prot. trip char. 3 C |234 BT| 71| 63
5396 |Failurelrotor earth fault protection CG 98 GI 711126
6506 |>Block undervoltage protection U< stage|CG GI 74 6
6513 |>Block overvoltage protection CG GI 74| 13
6530 |Undervoltage protection is switched off|CG 121 GI 741 30
6531\ Undervoltage protection is blocked CG 141 GI 741 31
6532y Undervoltage protection is active CG 131 GI 74| 32
6538 [Undervoltage fault detection U< CG|[219 GI|BT| 74| 33
6539|Undervoltage protection, U< trip C [241 BT| 74| 39

208

C53000-B1174—-C109




7UM511 English

Ann. [LSA VDEW/ZVEI
FNo. | Meaning Op|Ft|No.|CA|GI|BT|Typ
6565 |0Overvoltage protection is switched off |CG 122 GI 74
6566 |0Overvoltage protection is blocked CG 142 GI 74
6567 |0Overvoltage protection is active CG 132 GI 74
6568 |0Overvoltage fault detection U> CG|217 GI|BT 74’
6570 |0Overvoltage protection U> trip C (239 BT| 74 70
6571 |Overvoltage prot. fault detec. U>> CG GI 741 71
6573 |0Overvoltage protection U>> trip C 74| 73
6872 [>Trip circuit superv. trip relay 1 CG 53] 10
6873 [>Trip circuit superv. CBaux 1 CG 153] 11
6879 |Failure trip circuit 1 CG 153] 12
6892 [>Trip circuit superv. trip relay 2 CG 153| 13
6893 [>Trip circuit superv. CBaux 2 CG 153| 14
6899 |Failure trip circuit 2 CG 153| 15
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English 7UM511

Annunciations 7UM511 for PC, LC-display and binary inputs/outputs O
FNo. - Function number of annunciation O
Op/Ft - Operation/Fault annunciation
C/CG: Coming/Coming and Going annunciation
\Y : Annunciation with Value P
Ear - Earth fault annunciation
I0 - I: can be marshalled to binary input
0O: can be marshalled to binary output (LED, trip/s@ relais)
FNo. [Abbreviation Meaning Ft|Ear|IO
3[>Time Synchro|>Time synchronization I0
4|>3Start FltRec|>Start fault recording C I0
5|>LED reset >Reset LED indicators I0
7|>ParamSelec.1l|>Parameter set selection 1 (wi N ) I0
8| >ParamSelec.2|>Parameter set selection 2 (wit o.7) I0
11|>Annunc. 1 >User defined annunciation 1 CG I0
12 |>Annunc. 2 >User defined annunciati 2 CG I0
13|>Annunc. 3 >User defined annunciati CG I0
14 |>Annunc. 4 >User defined annunciation CG I0
15[>Sys-Test >Testing via system-i I0
16|>Sys-MM-block|>Block. of monitorin a sys.-int I0
51|Dev.operative|Device operative / h CG O
52 |Prot. operat.|Any protection operafiv CG 0
56[Initial start|Initial start of pro sor system C
60 |LED reset LED Reset C @)
61 |LogMeasBlock |[Logging and measuri unctions blocked|CG
62 |Test mode Test mode CG
95| Param.running|Parameters eing set CG 0
96| Param. Set A |[Parameter is active CG 0
97| Param. Set B |[Parameter is active CG 0
98| Param. Set C |[Parameter s active CG 0
99| Param. Set D |Parametexn is active CG o)
100 |Wrong SW-vers|Wrong sof e-version C
101 |Wrong dev. ID|Wrong identification C
110 (Annunc. lost Annun ations lost (buffer overflow) C
111 (Annu. PC lost|Ann I ons for PC lost C
115|F1t.Buff.Over unciation buffer overflow C
120 |Oper.Ann.Inva tional annunciations invalid CG
121 |Flt.Ann.Inval nnunciations invalid CG

stic annunciation buffer invalid CG
annunciation buffer invalid CG
W state invalid CG

123|Stat.Buff.In
LED Buff.Inv

in check sum CG
in check sum for parameter set A |CG
in check sum for parameter set B |[CG
in check sum for parameter set C |CG
in check sum for parameter set D |CG
Failure of internal 24 VDC power supply|CG o]
Failure of internal 15 VDC power supply|CG o]
144 |Failure 5V Failure of internal 5 VDC power supply |CG 0
145 Fai]‘ufe ov Failure of internal 0 VDC power supply |CG 0
1 Fail. TripRel|Supervision trip circuit CG
59 LSA disrupted|LSA (system interface) disrupted CG
supervision|Measured value supervision of currents o]
ailure I Failure: Current summation supervision |CG o]
1 Failure Isymm|Failure: Current symmetry supervision CG o]
67 |Failure Usymm|Failure: Voltage symmetry supervision CG o]
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FNo. |Abbreviation Meaning Op|Ft|Ear|I

171|Fail.PhaseSeq|Failure: Phase sequence supervision C
203 |Flt.RecDatDel |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

244|D Time= Diff. time of clock synchronism \Y ¢
301 |Syst.Flt Fault in the power system C
302 |Fault Flt. event w. consecutive no.

501 [Device FltDet|General fault detection of device

502 |Dev. Drop-off|General drop-off of device 0
511 |Device Trip General trip of device C
545|T-Drop Time from fault detection to drop-o

546 (T-Trip Time from fault detection to trip

601|IL1[%] = Current in phase IL1 [%] =

602 |IL2[%] = Current in phase IL2 [%] =

603 |IL3[%] = Current in phase IL3 [%] =

641 |Pal[%]= Active power Pa [%] =

642 |Pr[%]= Reactive power Pr [%] =

651 |IL1 = Current in phase IL1

652 |IL2 = Current in phase IL2

653 |IL3 = Current in phase IL3

671 |ULlE= Voltage ULLE =

672 |UL2E= Voltage UL2E =

673 |UL3E= Voltage UL3E = \

694 (f [Hz]= Frequency f [Hz] =

771|ULLE = Secondary voltage is

772 |UL2E = Secondary voltag is

773 |UL3E = Secondary volta is

774|100 = Secondary

802|@®/0tripLl=
803|@/@tripL2=
804 |@/0tripL3=
901|COS PHI=
902 | PHI=

905 | Ipos.seqg=
906 |Ineg.seqg=
907 |Upos.seqg=
908 | THETA=

909 |Uexcit.=
910 | ThermRep.=
911 |AMB.TEMP=
915 | Ie=

load

ion voltage
lated rotor temp. (unbal. load)
g medium temperature
current

SR R M T MR S S M M R Y SR ME R SR VIR R R RS

1175 |Test Trip 1 test for trip relay 1 in progress |CG

1176 |Test Trip test for trip relay 2 in progress |CG

1177 test for trip relay 3 in progress |CG

1178 test for trip relay 4 in progress |CG

1179 test for trip relay 5 in progress |CG

1503 >Block thermal overload protection IO

1506 >Reset memory for thermal replica I0

1511 Thermal overload prot. is switched off |[CG o]

1512 Thermal overload protection is blocked |[CG o]

1513|0/L active Thermal overload protection is active CG o]

1514 |Fail.Temp.inp|Failure temperature input CG 0

1545|0/L Warn I Thermal overload prot.: Current warning|CG o]

5 O/L Warn © Thermal overload prot.: Thermal warning|CG o]
M th.repl.® [Reset memory for thermal replica CG o]
O/L Trip Thermal overload protection trip C 0

1 >I>> block >Overcurrent protection:block stage I>> IO
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FNo. |Abbreviation Meaning Op|Ft|Ear IOO
1722 (>I> block >Overcurrent protection:block stage I>
1725[>IE> block >0Overcurrent protection:block stage IE> 0]
1801|I>> Fault L1 |0/C fault detection stage I>> phase L1 CG
1802 |I>> Fault L2 |0/C fault detection stage I>> phase L2 CG 0
1803 |I>> Fault L3 |0/C fault detection stage I>> phase L3 CG 4 O
1805(I>> Trip O/C protection I>> phase trip C 0
1811|I> Fault L1 0/C fault detection stage I> phase L1 O
1812 |I> Fault L2 0/C fault detection stage I> phase L2 O
1813(I> Fault L3 0/C fault detection stage I> phase L3 o]
1815(I> Trip O0/C protection I> phase trip 0
1834 |IE> Fault 0/C fault detection IE> earth 0
1836 |IE> Trip O/C protection IE> earth trip 0
1950 (>Useal-in blk|>0/C prot. Block undervoltage seal- I0
1955|I>> off 0/C prot. stage I>> is switched o CG O
1956 (I>> blocked 0/C prot. stage I>> is blocked CG 0
1957 |I>> active 0/C prot. stage I>> is active CG 0
1965|I> off 0/C prot. stage I> is switched CG 0
1966 |I> blocked 0/C prot. stage I> is blocke CG 0
1967|I> active 0/C prot. stage I> is active CG 0
1970|U< seal in 0/C prot. undervoltage s i CG 0
1980|Ie> off 0/C prot. stage Ie> is switC off CG 0
1981 |Ie> blocked 0/C prot. stage Ie> i CG 0
1982 |Ie> active 0/C prot. stage Ie> is CG 0
4523 |>Ext 1 block |>Block external trip\ I0
4526 (>Ext trip 1 >Trigger external tzxlp CG I0
4531 [Ext 1 off External trip 1 is switched off CG 0
4532 |Ext 1 blocked|External ed CG )
4533 |Ext 1 active |External ive CG 0
4536 |Ext 1 Gen.Flt|External al fault det. CG o]
4537 |Ext 1 Gen.Trp|External General trip C O
4543 |>Ext 2 block |>Block ex trip 2 I0
4546 |>Ext trip 2 >Trigger trip 2 CG IO
4551 |Ext 2 off External s switched off CG @)
4552 |Ext 2 blocked|External is blocked CG @)
4553 |Ext 2 active |External is active CG @)
4556 |Ext 2 Gen.Flt|Exter General fault det. CG o]
4557 |Ext 2 Gen.Trp|Exter trip 2: General trip C 0
4563 |>Ext 3 block |>Bl ernal trip 3 IO
4566 |>Ext trip 3 >Trig external trip 3 CG IO
4571 |Ext 3 off nal trip 3 is switched off CG )
4572 |Ext 3 blocked 1 trip 3 is blocked CG 0
4573 |Ext 3 active al trip 3 is active CG 0
4576 |Ext 3 Gen.FlE|External trip 3: General fault det. CG o]
4577 |Ext 3 Gen. ernal trip 3: General trip C 0
4583 |>Ext 4 bl >Block external trip 4 IO
4586 | >Ext i >Trigger external trip 4 CG IO
4591 External trip 4 is switched off CG 0
4592 External trip 4 is blocked CG 0
4593 External trip 4 is active CG o)
4596 External trip 4: General fault det. CG 0
4597 External trip 4: General trip C 0
5002 |Operat. Cond. |Suitable measured quantities present CG o]
5004 | >Phase rotat.|>Phase rotation counter-clockwise CG IO
50 Clockwise Phase rotation is clockwise C @)
5006y Counter-clock|Phase rotation is counter-clockwise C o]
5 Pr block >Block reverse power protection IO

>SV tripped >Stop valve tripped CG IO
0 Pr off Reverse power prot. is switched off CG 0
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FNo. |Abbreviation Meaning Op|Ft|Ear|I
5092 |Pr blocked Reverse power protection is blocked CG 0
5093 |Pr active Reverse power protection is active CG 0
5096 | Pr Fault det.|Reverse power: Fault detection CG
5097 |Pr Trip Reverse power: Trip C 0
5098 |Pr+SV Trip Reverse power: Trip with stop valve C .j 0
5113 |>Pf block >Block forward power supervision I0
5116|>Pf< block >Block forw. power superv. Pf< stage C I0
5117 |>Pf> block >Block forw. power superv. Pf> stage C I0
5121 |Pf off Forward power supervis. is switched off o}
5122 |Pf blocked Forward power supervision is blocked ¢}
5123 |Pf active Forward power supervision is active o}
5126 |Pf< Flt. det.|Forward power: Fault detect. Pf< stage CG o]
5127 |Pf> Flt. det.|Forward power: Fault detect. Pf> sta CG o]
5128 |Pf< Trip Forward power: Trip Pf< stage C 0
5129 |P£f> Trip Forward power: Trip Pf> stage C 0
5143|>I2 block >Block unbalanced load protectilon I0
5146 |>RM th.repl. |>Reset memory for thermal repli I I0
5151|I2 off Unbalanced load prot. is swi off CG 0
5152 |I2 blocked Unbalanced load protecti cked CG 0
5153|I2 active Unbalanced load protecti tive CG 0
5156 |I2> Warn Unbalanced load: Current ng stage [CG 0
5157|I2 th. Warn Unbalanced load: The ning stage |CG 0
5158 |RM th. repl. |Reset memory of the eplica I2 CG 0
5159|I2>> Fault Unbalanced load: Faggzag'c . I2>> CG ¢
5160 (I2>> Trip Unbalanced load: Trg urrent stage C 0
5161|I2 ® Trip Unbalanced load: Tr of thermal stage C o]
5173 |>U0> block >Block stator ear 1t protection IO
5181 |U0> off Stator earth faul ‘; ot. is switch off |[CG O
5182 |U00> blocked Stator eart 1€, protection is block. |CG 0o
5183 |U0> active Stator ear 1t protection is active|CG o]
5186 |U0> Fault Stator eaxt ult: Fault detection UO CG 0
5187|U00> Trip Stator ea lt: Trip UO stage C o)
5203 |>Frqg. block >Block fr cy protection I0
5206|>f1 block >Block e ncy prot. fl stage CG I0
5207 |>f2 block >Block ncy prot. f2 stage CG I0
5208 |>f3 block >Bloc ency prot. f3 stage CG I0
5209|>f4 block >Bloc quency prot. f4 stage CG IO
5211 |FRQ off Fre protection is switched off CG 0
5212 |FRQ blocked Frequ y protection is blocked CG o]
5213 |FRQ active ency protection is active CG 0
5214 |FRQ U< block ncy protection blocked by U< CG o]
5216|£1> Fault ency protection: Fault stage fl1> CG o]
5217 £1< Fault quency protection: Fault stage fl< CG o]
5218 £2> Fault equency protection: Fault stage £f2> CG o]
5219|f2< Faul Frequency protection: Fault stage £f2< CG o]
5220 £3> 1 Frequency protection: Fault stage £3> CG o]
5221 £3< Frequency protection: Fault stage £3< CG o]
5222 |f4 Frequency protection: Fault stage f4> CG o]
5223 |f Frequency protection: Fault stage f4< CG o]
5224 £f1> Frequency protection: Trip stage f1> C o]
5225 |f1< T Frequency protection: Trip stage f1< C o]
5226 |f2> Trip Frequency protection: Trip stage f2> C o]
5227 f2§.Trip Frequency protection: Trip stage £f2< C o]
5228 | £3> Trip Frequency protection: Trip stage £3> C o]
f3< Trip Frequency protection: Trip stage £3< C o]
4> Trip Frequency protection: Trip stage £f4> C o]
f4< Trip Frequency protection: Trip stage £4< C o]
5 >Exc. block >Block underexcitation protection IO
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FNo. |Abbreviation Meaning Op|Ft|Ear
5326 |>Char.1/2 blk|>Block underexc. prot. char. 1+2 CG

5327 |>Char. 3 blk [>Block underexc. prot. char. 3 CG o]
5328 |>Uexc fail. >Exc. voltage failure recognized CG

5331 |Excit. off Underexc. prot. is switched off CG 0
5332 |Excit.blocked|Underexc. prot. is blocked CG ._O
5333 |Excit.active |Underexc. prot. is active CG 0
5334 |Exc. U< blk Underexc. prot. blocked by U< C 0
5336 |Uexc failure |Exc. voltage failure recognized C 0
5337 |Exc< Fault Underexc. prot. fault detection 0
5341 |Exc< Trip Underexc. prot. trip char. 1+2 o)
5342 |Exc<U<Trip Underexc. prot. trip char. 1+2+Uexc< o]
5343 |Exc<< Trip Underexc. prot. trip char. 3 C o)
5396 |Failure R/E/F|Failure rotor earth fault protection 0
6506 |>U< block >Block undervoltage protection U< ag I0
6513 |>0/v block >Block overvoltage protection I0
6530 |U< off Undervoltage protection is swi e ff|CcG 0
6531 |U< blocked Undervoltage protection is bloc CG 0
6532 |U< active Undervoltage protection is a CG 0
6533 |U< Fault Undervoltage fault detectdon CG 0
6539 |U< Trip Undervoltage protection, C 0
6565|o/v off Overvoltage protection is ched off |[CG 0
6566|o/v blk Overvoltage protectio cked CG o]
6567 |0o/v active Overvoltage protecti active CG 0
6568 |U> Fault Overvoltage fault de ti CG 0
6570|U> Trip Overvoltage protectibn rip C 0
6571 |U>> Fault Overvoltage prot. fauwlt detec. U>> CG o]
6573|U>> Trip Overvoltage prote nWw>> trip C 0
6872 |>Trip rel 1 >Trip circuit su rip relay 1 CG I0
6873 [>CBaux 1 >Trip circui e CBaux 1 CG I0
6879 |Failure Tripl|Failure tri uit 1 CG O
6892 |>Trip rel 2 >Trip circul perv. trip relay 2 CG I0
6893 [>CBaux 2 >Trip circ erv. CBaux 2 CG I0
6899 |Failure Trip2 CG @)

o,

Failure t% rcuit ) 2
4§.~SE’ ’

O
Q>®

L 4
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Reference Table for Functional Parameters 7UM511 O
1000 PARAMETERS 0
1100 MACHINE & POWERSYSTEM DATA 04
1103 POWER Rated apparent power of the ma 'n%
min. 0.1 MVA
max. 2000.0 e
1104 COS PHI Rated power factor of the magh
min. 0.000
max. 1.000 _—
1105 In Rated current of the maghin
min. 0.050 kA
max. 50.000 E—
1106 Un Rated voltage of ine (phase-phase)
min. 0.30 kv
max. 100.00 e
1107 ADMIT.1/xd Reciprocal va synchronous reactance
min. 0.20
max. 3.00 _—
1108 STAR-POINT Earthin ion of the machine star-point
HIGH-RESISTANCE [ ] Star i esist.
LOW-RESISTANCE [ ] Sta Oow resist.

1200 INSTRUMENT TRANSFORME

1201 IN CT PRIM r ry rated CT current
min. 0.050 /'S kA

max. 50.000 —\

1202 UN VT PRIM K Primary rated VT voltage
min. 0.30 kv
max. 50.00

1204 Un SECOND O Secondary rated voltage

min. 100 \Y%
max. Q‘agsb _—
1205 TARP Polarity of current transformers
[ ] Starpt. toward mach.
[ 1 Starpt. toward stapt
1206 CT ANG. WO Correction angle CT WO (base angle)
miq. -2.50 °
max. 7.50 _—
T ANG. Wl Correction angle CT W1l (slope)
min. -2.50 °
max. 0.00 _—
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1400 UNDEREXCIT PROTECTION
1401 UNDEREXCI. State of the underexcitation protection O
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay
1402 EXCI.VOLT. State of the excitation voltage supervisiqs
OFF [ 1 off
. @
1403 Uexcit. Setting of excitation voltage supervisdion
min. 0.50 4
max. 8.00 _— ‘{;:’b
1404 T-Ch. 1/2 Long time delay (characteristl or 2)
min. 0.00 s
max. 32.00/e _
1405 T-SHRT Ue< Short time delay (charac istic 1 or 2)
min. 0.00 s
max. 32.00/ _
1406 T-Ch. 3 Time delay (charact tic 3)
min. 0.00 s
max. 32.00/ _
1407 T-RESET Reset delay &rip
min. 0.00 s
max. 32.00 _—
1500 UNDEREXCIT CHARACTERIST
1501 LAMBDA 1 Co nce intersect of char. 1
min. 0.25
max. 3.00 _—
1502 ALPHA 1 /'S Inclination angle of char. 1
min. 50
max. 120
1503 LAMBDA 2 \ Conductance intersect of char. 2
min. 0.25
max. 3.00
1504 ALPHA 2 Inclination angle of char. 2
min. °
max.412 _
1505 LA 3 Conductance intersect of char. 3
min.
max. 3.00 _
1506 ALPQ& 3 Inclination angle of char. 3
min. 50 °
ax. 120 _—
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1600 UNDER VOLTAGE

O

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<-protection PN
min. 20 \
max. 100 _— %
1603 T-U< Time delay for trip U<
min. 0.00 ]
max. 32.00/e —_—
1604 T-RESET Reset delay after trip
min. 0.00 s
max. 32.00 —_— Q
1700 OVER VOLTAGE @
1701 OVERVOLT. State of the overv e protection
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ 1] Block trip re&
1702 U> Pick-up valu&f the U> stage
min. 30 \
max. 180 _—
1703 U>> Pic} @ alue of the U>> stage
min. 30 \
max. 180 — \
1704 T-U> m elay for trip U>
min. 0.00
max. 32.00/«
L 4 ) .
1705 T-U>> e delay for trip U>>
min. 0.00
max. 32.00/ \
1706 T-RESET Reset delay after trip
min. 0.00 S

32.0

max.

1901 SEF )
OFF
ON

BLQ&K TRIP REL

Uuo>
in. 5.0
max. 100.0

[ ]
[ ]
[ ]

State of the stator earth fault protection
off

on

Block trip relay

Pick-up value of displacement voltage UO>
\Y
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1903 T-UO0> Time delay for trip
min. 0.00 s
max. 32.00/e _—
1904 T-RESET Reset delay after trip 0
min. 0.00 s
max. 32.00 —_—
4
2100 OVER/UNDER FREQUENCY %
2101 £> / f< State of the frequency protecti‘--§
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ ] Block trip relay 0
2102 £ STAGE 1 Pick-up value for stage
min. 40.00 Hz
max. 65.00 E—
2103 MEA.REP.f1l Number of meas. repet stage f1l
min. 2
max. 10000 _—
2104 £ STAGE 2 Pick-up valuepf e f2
min. 40.00 Hz
max. 65.00 e \
2105 MEA.REP.f2 Number of . Wrepetitions stage £f2
min. 2
max. 10000 _—
2106 £ STAGE 3 Pick- alue for stage £3
min. 40.00 Hz
max. 65.00 E—
2107 MEA.REP.f3 N@of meas. repetitions stage £3
min. 2
max. 10000
2108 £ STAGE 4 ~~\E,j.ck—up value for stage f4
min. 40.00 zZ
max. 65.00
2109 MEA.REP.f4 < , Number of meas. repetitions stage f4
min. 2
max. 1000 e
2110 Minimum operating voltage for frequency prot.
\Y
2200 FOR%POWER SUPERVISION
22013 FORW . POWER State of the forward power supervision
F off
on

[ ]
N [ ]
BLOCK TRIP REL [ ]

Block trip relay
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2202 Pf< Supervision of decrease in forw. active power
min. 0.5 %
max. 120.0 —_—

2203 Pf> Supervision of increase in forw. active p@
min. 1.0 %
max. 120.0 —_—

2204 T-Pf< Time delay for trip Pf< 04
min. 0.00 S
max. 32.00/e —

2205 T-pPf> Time delay for trip Pf> \
min. 0.00 s 1‘1:>b

max. 32.00/e _
2206 T-RESET Reset delay after trip 0
min. 0.00 s
max. 32.00 — Q
2207 MEA.METHOD Method of operation
ACCURATE [ ] Method: Accurate
FAST [ ] Method: Fast

2300 REVERSE POWER \

2301 REV. POWER State of the verse power protection
OFF [ ] off
ON [ 1] on
[ ]

BLOCK TRIP REL Bloc ip ay
2302 P> REVERSE Pick value of reverse power
min. -30.00 % \

max. —-0.50 _—
2303 T-SV-OPEN @lay for trip with stop valve open
min. 0.00

max. 32.00/« .—O

2304 T-SV-CLOS. ime delay for trip with stop valve closed

min. 0.00 S s
max. 32.00/
2305 T-RESET < , Reset delay after trip
in. O. S

UNBAL. State of the unbalanced load protection
OFF off

[ ]
ON [ 1 on
BLOCK TRIP REL [ ] Block trip relay

2> Continously permissible neg. sequence current
min. 3 %
max. 30 _—
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2403 T-1I2> Time delay for warning stage
min. 0.00 S
max. 32.00/e —_—
2404 TIME CONST Thermal time constant O
min. 100 s
max. 2500 _—
2405 THERM.WARN Thermal warning stage in % of trip tempera?ﬁre
min. 70 %
max. 99 —
2406 I2>> Pick-up value for high current ‘-~Q§
min. 10 %
max. 80 —
2407 T-I2>> Trip time delay for high c¢ ent’stage
min. 0.00 S
max. 32.00/e  —— Q
2408 T-RESET Reset delay after tri
min. 0.00 S
max. 32.00 —_—
2500 OVERCURR. I> \
2501 o/Cc I> State of ove rent I> stage
OFF [ 1 off
ON [ 1 on
BLOCK TRIP REL [ 1] Block %
2502 I> Pick- alue I> stage
min. 0.10 I/1
max. 8.00 _—
2503 T-I> T@lay for trip I>
min. 0.00
max. 32.00/«
2504 T-RESET ~~\R,eset delay after trip
min. 0.00 S
max. 32.00
2505 U< SEAL-IN < ’ State of undervoltage seal-in
OFF [ 1 off
ON [ ] on
2506 U< --- Pick-up value of undervoltage seal-in
mi 200 0 \
ma 0. E—
2507 T-SEAL Duration of undervoltage seal-in
min. 0.10 s

max..32.00
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2600 OVERCURR. I>>
2601 o/C I>> State of 0/C I>> stage O
OFF [ 1 off
ON [ ] on
Block trip relay

2602 I>> Pick-up value I>> e
min. 0.10 I/In
max. 8.00 — %
2603 T-I>> Time delay for trip I>>
min. 0.00 S
max. 32.00/e —
2604 T-RESET Reset delay after trip
min. 0.00 S
max. 32.00 —_— Q
2700 OVERCURR. Ie>> @
2701 O/C Ie> State of O/C Ie> s
OFF [ 1 off
ON [ ] on
BLOCK TRIP REL [ 1] Block trip re
2702 Ie> Pick-up valu f earth current
min. 10 mA
max. 1000 _—
2703 T-Ie> Timy or trip Ie>
min. 0.00 S
max. 32.00/e = —— \
2704 T-RESET S lay after trip
min. 0.00
max. 32.00
L 4 , .
2705 Te< ting Ie< supervision
min. 2.0
max. 50.0 EE
2800 THERMAL O PROT.
2801 OVERLOAD State of the stator overload protection
OFF [ 1 off
ON. [ 1 on
B TR REL [ ] Block trip relay
2802 K-FAC K-factor for thermal overload protection
min. 0.50
maxe 2.50 E—
3 T-CONSTANT Time constant for thermal overload protection
in. 30 s

max. 32000
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2804 © WARN Thermal warning stage
min. 70 %
max. 100 —_—
2805 TMP.RISE I Temperature rise at rated secondary curreno
min. 40 °C
max. 200 _—
2806 TEMP. INP. Temperature input (PT100/4..20mA)
NON-EXIST [ ] Non-existent
PT 100 [ 1 PT100
4-20 mA [ ] 4..20 mA \
2807 TEMP. MAX Maximum temperature (PT100/4.
min. 40 °C
max. 150 _—
2900 MEAS.VALUE SUPERVISION
2901 M.V.SUPERV State of measured gal pervision
OFF [ 1 off
ON [ ] on
2903 SYM.Ithres Symmetry thre current monitoring
min. 0.10 I/In
max. 1.00 S— &
2904 SYM.Fact.I Symmetry £ or current monitoring
min. 0.10
max. 0.95 _—
2905 SUM.Ithres threshold for current monitoring
min. 0.10
max. 2.00 _—
2906 SUM.Fact.I for current summation monitoring
min. 0.00
max. 0.95
2907 SYM.Uthres ~~\Q,ymmetry threshold for voltage monitoring
min.
max. 1OO
2908 SYM.Fact.U Symmetry factor for voltage monitoring
min. 0.58

3001

IP FUNCTION 1

EXT State of external trip function 1
OFF [ 1 off
ON [ 1 on
BLOCK TRIP REL [ ] Block trip relay
-DELAY Time delay of external trip function 1
min. 0.00 s

max. 32.00/e  —
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3003 T-RESET Reset delay after trip
min. 0.00 S
max. 32.00 —_—

3100 EXTERNAL TRIP FUNCTION 2

3101 EXT.TRIP 2 State of external trip function 2
OFF [ 1 off

ON [ ] on ‘:E:,
BLOCK TRIP REL [ ] Block trip relay \
3102 T-DELAY Time delay of external trip £ 2
min. 0.00 S
32.00/

max

3103 T-RESET Reset delay after trip 0
min. 0.00 s
max. 32.00 _—

3200 EXTERNAL TRIP FUNCTION 3

3201 EXT.TRIP 3 State of ext trip function 3
OFF [ 1 off
ON [ 1] on
BLOCK TRIP REL [ 1 Block trip r y
3202 T-DELAY Time dela xternal trip function 3
min. 0.00 s

max. 32.00/e  —

3203 T-RESET Re ay after trip
min. 0.00 S

max. 32.00 e

d
3300 EXTERNAL TRIP FU \
3301 EXT.TRIP 4 State of external trip function 4
OFF off
ON ] on
BLOCK TRIP L [ ] Block trip relay
3302 T-DELAY Time delay of external trip function 4
min. 0 s
max 4’ 32%

3303 T T Reset delay after trip
s
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3900 TRIP CIR'T SUPERVISION

3901 TRP SUPERV State of the trip circuit supervision O
OFF [ 1 off
ON [ ] on

3902 No.CIRCT. Number of supervised circuits

min. 1
max. 2 _

L 4
3903 MEA.REPET. Number of meas. repetitions %
min. 2
max. 6 —_— @
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Tests and Commissioning Aids 7UM511

C)O

4000 TESTS

4400 CB TEST LIVE TRIP *
4401 TRIP RELAY1 Trip of relay #1 %
4402 TRIP RELAY?2 Trip of relay #2 \

4403 TRIP RELAY3 Trip of relay #3 @

4404 TRIP RELAY4 Trip of relay #4 0

4405 TRIP RELAY5 Trip of relay #5

4900 TEST FAULT RECORDING

4901 FAULT REC. Initiation of ecording

C53000-B1174-C109
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Annunciations, Measured Values etc. 7UM511

5000 ANNUNCIATIONS

5100 OPERATIONAL ANNUNCIATIONS

5200 LAST FAULT

5300 2nd TO LAST FAULT

5400 3rd TO LAST FAULT

5700 OPERATIONAL MEAS.

VALUES A

5701 IL1 = Current in ph I =
5702 IL2 = Current in ph@se 2 =
5703 IL3 = Current in phasge IL3 =
5704 UL1lE= Voltage U

5705 ULZE= Voltage U

5706 UL3E= Volta 3

5707 IL1[%] = Curr phase IL1 [%] =
5708 IL2[%] = Curre n phase IL2 [%] =
5709 IL3[%] = Cur t“@n phase IL3 [%] =
5710 TIe= Eal\r ent

5711 UL1E = Selco y voltage ULIE is
5712 UL2E = S ry voltage ULZ2E is
5713 UL3E = ary voltage UL3E is
5714 U0 = /'S Secondary earth voltage UO
5715 Ipos.seg= itive sequence current

5716 Upos.seg= \
5717 £ [Hz]=

5800 OPERATION

5801
5802
5803
5804
5805
5806

ositive sequence voltage
requency f [Hz] =

VALUES B

Active power Pa [%] =
Reactive power Pr [%] =
Power factor cos phi
Power angle

Pole angle

Excitation voltage

59003 OPERATIONAL MEAS.

/@tripLl=

9 ®/0tripL2=
03 ®/0tripL3=
04 AMB.TEMP=
905 Ineg.seqg=
5906 ThermRep.=

VALUES C

Temperature rise for phase L1
Temperature rise for phase L2
Temperature rise for phase L3

Cooling medium temperature

Negative sequence current/unbal. load
Calculated rotor temp. (unbal. load)
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7UM511 English

Reference Table for Configuration Parameters 7UM511 O

6000 MARSHALLING 0

6100 MARSHALLING BINARY INPUTS

6101 BINARY INPUT 1 Binary input 1 %

6102 BINARY INPUT 2 Binary input 2

6103 BINARY INPUT 3 Binary in §

6104 BINARY INPUT 4 \23/ input 4
L 4

6105 BINARY I

& Binary input 5

610 INPUT 6 Binary input 6
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English 7UM511

6107 BINARY INPUT 7 Binary input 7 O

L 4

6108 BINARY INPUT 8 Binary input 8

6200 MARSHALLING SIGNAL RELAYS

6201 SIGNAL RELAY 1 Signal relay 1 @

6202 SIGNAL RELAY 2 Signal relay 2 K

6203 SIGNAL RELAY 3 Signall' r 3

L 4

6204 SIGNAL RELAY 4 égnal relay 4

6205 SIGNAL R Signal relay 5

B
s
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English

6206

6207

6208

6209

6210

6211

6212

RELAY

RELAY

RELAY

RELAY

RELAY

1 relay 10

RELAY 12

Signal relay 11

Signal relay 12

O

O

C53000-B1174-C109
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English 7UM511

6213 SIGNAL RELAY 13 Signal relay 13 O

6300 MARSHALLING LED INDICATORS \%

6301 LED 1 LED 1 S

6302 LED 2 LED 2 :

7

6303 LED 3 LED 3 K

6304 LED 4 LED 4

2
6305 LED 5 (}D 5

6306 LED 6 LED 6

B
s
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7UM511 English
6307 LED 7 LED 7 O
O
6308 LED 8 LED 8 ¢
6309 LED 9 LED 9
‘Zr;
6310 LED 10 LED 10
%\
6311 LED 11 1
&
6312 LED 12 ’\C) LED 12
6313 L LED 13

C53000-B1174-C109
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English 7UM511

6314 LED 14 LED 14 O

6400 MARSHALLING TRIP RELAYS

2 4
6401 TRIP RELAY 1 Trip relay 1 E\

6402 TRIP RELAY 2 Trip relay 2 \

6403 TRIP RELAY 3 Trip relay 3 \

6404 TRIP RELAY 4 Trip

L 4

6405 TRIP RELAY 5 éip relay 5

7000 OP. SYSTEM CONFIGURATION

<@
7100 ATED OPERATION
7100 L UAGE Language
EUTSCH [ 1 German
NGLISH [ ] English
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English

7102 DATE FORMAT
DD.MM.YYYY
MM/DD/YYYY

7105 OPER. 1st L

Date format
[ ] dd.mm.yyyy
[ ] mm/dd/yyyy
Operational message for 1lst display li@

7106 OPER. 2nd L

Operational message for 2nd display lfﬁe

7107 FAULT 1st L

Fault message for 1lst disp

7108 FAULT 2nd L

Fault message for 2nd

7151 CW-LEVEL 1
min. 1
max. 999999

7152 CW-LEVEL 2
min. 1
max. 999999

7153 CW-LEVEL 3
min. 1
max. 999999

7154 CW-LEVEL 4
min. 1
max. 999999

Codeword for levm

Codeword 1 2

Codewor&: level 3
or for level 4

7200 PC/SYSTEM INTER

&

7201 DEVICE ADD.
min. 1
max. 254

7202 FEEDER \
min. 1

max. 254

7209‘DEVICE TYPE
min. 1
max. 254

E

Device address

Feeder address

Substation address

Function type in accordance with VDEW/ZVEI

Device type

C53000-B1174-C109
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English 7UM511
7211 PC INTERF. Data format for PC-interface
DIGSI V3 [ 1] 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-inter
DIGSI V3 [ 1] DIGSI V3
NO 2 STOP [ ] No parity,2 stopbits
NO 1 STOP [ ] No parity,l stopbit Q
7221 SYS INTERF. Data format for system-in
VDEW EXTENDED [ ] VDEW extended
DIGSI V3 [ 1] DIGSI V3
LSA [ 1] LsA
7222 SYS MEASUR. Measurement forma system-interface
VDEW EXTENDED [ 1] VDEW extended
7224 SYS GAPS Transmission gaps“for system-interface
min. 0.0 s
max. 5.0 _—
7225 SYS BAUDR. Transmisau rate for system-interface
9600 BAUD [ 1 9600 Baud
19200 BAUD [ 1] 19200 B
1200 BAUD [ 1 1200 Baud
2400 BAUD [ 1 2400 Baud
4800 BAUD [ ] 4800 Bagd)
7226 SYS PARITY g’az@nd stop-bits for system-interface
VDEW/DIGSIV3/LSA [ ] SI V3/LsSA
NO 2 STOP [ ] o rity,2 stopbits
NO 1 STOP \rparity,l stopbit
7235 SYS PARAMET ameterizing via system—-interface
NO [ ]}mo
YES yes
7400 FAULT ORDI
7402 INITIAT Initiation of data storage

7410

STORAGE B D.
STORAGE BY TRIP
START W;;H TRIP

[
[
(

]
]
]

Storage by fault det
Storage by trip
Start with trip

Maximum time period of a fault recording

S
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7UM511 English
7411 T-PRE Pre-trigger time for fault recording
min. 0.05 s
max. 4.00 —_—
7412 T-POST Post-fault time for fault recording 0
min. 0.05 s
max. 1.00 _—
7420 FAULT VALUE Fault values ¢
INSTANT. VALUES [ 1] Instantaneous values
R.M.S. VALUES [ ] R.M.S. wvalues
7431 T-BINARY IN Storage time by initiation.~,-~ﬁnary input
min. 0.10 ]
max. 5.00/« —_—
7432 T-KEYBOARD Storage time by initia@ia keyboard
min. 0.10 s
max. 5.00 _—
7490 SYS LENGTH Length of fault (former LSA)
660 VALUES FIX [ 1] 660 values fi
<=3000 VAL. VAR [ ] <=3000 val. v
7800 SCOPE OF FUNCTIONS \
7801 UNDEREXCIT. Underexc&:ion protection
EXIST [ ] Exist
NON-EXIST [ 1] Non- i t
7802 UNDERVOLT. ervoltage protection
EXIST [ tent
NON-EXIST [ on=existent
7803 OVERVOLT. ervoltage protection
EXIST istent
NON-EXIST on-existent
£
7804 SEF PROT. Stator earth fault protection
EXIST [ ] Existent
NON—EXIST\ [ ] Non-existent
7805 FREQUEN Frequency protection
EXIST [ ] Existent
NON-E [ ] Non—-existent
7806 . W Forward power supervision
X [ ] Existent
- ST [ ] Non-existent
7807 POWER Reverse power protection
[ ] Existent
NON-EXIST [ ] Non—-existent
7808’UNBAL. LOAD Unbalanced load protection
EXIST [ ] Existent
NON-EXIST [ ] Non—-existent
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English 7UM511
7809 O/C I> Overcurrent protection I>
EXIST [ Existent
NON-EXIST [ Non-existent
7810 O/C I>> Overcurrent protection I>> 0
EXIST [ Existent
NON-EXIST [ Non-existent
7811 O/C Ie> Overcurrent protection Ie> 04
EXIST [ Existent
NON-EXIST [ Non-existent
7812 OVERLOAD Stator overload protection
EXIST [ Existent
NON-EXIST [ Non-existent
7830 EXT. TRIP External trip function 1 0
EXIST [ Existent
NON-EXIST [ ] Non-existent Q
7831 EXT. TRIP External trip function 2
EXIST [ Existent
NON-EXIST [ Non-existent
7832 EXT. TRIP External trip func
EXIST [ Existent
NON-EXIST [ Non-existent \
7833 EXT. TRIP External trip fur&)n 4
EXIST [ Existent
NON-EXIST [ Non-existent
7839 TRP SUPERV Trip cir upervision
EXIST [ Existe
NON-EXIST [ Non-exi n
7885 PARAM. C/O Param hange-over
NON-EXIST [ Non-exi t
EXIST [ Exi
7899 FREQUENCY stem frequency
fN 50 Hz [ N Hz
fN 60 Hz 60 Hz

Q>®
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English

Operational Device Control Facilities

7UM511

7900 DEVICE CONFIGURATION

O

8000 DEVICE CONTROL
4
8100 SETTING REAL TIME CLOCK %
8101 DATE / TIME Actual date and time .-~§.
8102 DATE Setting new date @
8103 TIME Setting new time 0
8104 DIFF. TIME Setting difference me
8200 RESET
8201 RESET Reset of ries
8202 RESET Reset of& ional annunciation buffer
8203 RESET Reset O&llt annunciation buffer
8300 SYS-VDEW ANNUNC.-MEAS @
8301 SYS TEST Q\Eﬁib'ng via system-interface
OFF [ o
ON ]
8302 SYS BLOCK Q locking of monitoring direction via sys.-int.
OFF /'S [ off
ON Q-~ on
8500 PARAMET éEOVER
8501 Actual active parameter set
8503 Activation of parameter set

ACTIV
ACILI I
E
B

[
[
[
[
[

Set a
Set b
Set c
Set d

S BY BIN.INPUT Set via binary input
SET BY LSA CONTR [ Set by lsa control
8516‘COPY Copy original parameter set to set A
11 COPY Copy original parameter set to set B
8512 COPY Copy original parameter set to set C

C53000-B1174-C109
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English 7UM511
8513 COPY Copy original parameter set to set D

8514 COPY Copy parameter set A to set B O
8515 COPY Copy parameter set A to set C 0
8516 COPY Copy parameter set A to set D

8517 COPY Copy parameter set B to set A ¢
8518 COPY Copy parameter set B to set C %

8519 COPY Copy parameter set B to set D \

8520 COPY Copy parameter set C to set A @

8521 COPY Copy parameter set C to set B 0

8522 COPY Copy parameter set C to set

8523 COPY Copy parameter set D to s

8524 COPY Copy parameter set D w

8525 COPY Copy parameter set t C

9800 OPERATING SYSTEM CONTROL \

9802 MONITOR Monitor

N
o>
&

L 4

&

>

\Q’D
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7UM511 V3.1

Corrections/Suggestions

To

SIEMENS AKTIENGESELLSCHAFT
Dept. EV S D PSN

D-13623 BERLIN

Germany

Dear reader,

printing errors can never be entirely eliminated:
therefore, should you come across any when
reading this manual, kindly enter them in this
form together with any comments or sug-
gestions for improvement that you may have.

From

Name 00

N
\}‘Z}

Company/Dept.

Address

Telephone no.

Corrections/Suggestions

C53000-G1176-C109-4
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Substantial alterations against previous issue:

Accessory device 7XR6100 for rotor earth fault protection.
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